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TO OUR READERS 

While 1n the process of preparing the first Task Man:iger"s 
Report on Chapter 16 of Agenda 21 Environmentally Sound 
Mariagerrent of B1otechnokigy UNIDO became aware of a 
widely expressed need to establish a mechanism for information 
sharing on b1otecl-inology that would keep pace with the 
extremely rapid rate of global biotechnological development The 
aim of this mechanism would be to periodically review. examine. 
assess and report on the current status of biotechnology. and on 
new trends and emerging issues in L:otechnology development 
and its applications In addition. a consultative process would 
bring together a general body of comprehensive and 
well-balanced information on the ways biotechnology interacts 
with other factors in ach1ev1ng the goal of sustainable 
development 

UNIDO 1s now resuming its work of gathering information for the 
Second Task Manager's Re!Jort. focusing on more recent 
developments and trends in biotechnology This Second Report 
will seek to place a stronger emphasis. and include more 
informat:on and proposals on financing biotechnology in1t1atlv'es 
and on the ecological. safety. health. socio-economic and ethical 
aspects of the applications of b1otechr.ology. as well as the 
commercialization of biotechnology products In add1t1on. this 
second report will serve as an important resource in keeping 
developing countries informed of new developments and trends 
in this rapidly changing technology. as well as enhance public 
awareness of strategic issues. and hopefully promote an 
accurate understanding of the technology 

This Second Task Manager's Report will provide key information 
for a related event. an interagency and governmental Round 
Table on Biosafety to be held by UNIDO in 1996 as a follow-up 
to the discussions of the Third Session of the Comm1ss1on on 
Susta1riabie Development 

One of the most noteworthy proiects to evolve in recent years 
has been the FARM programme (Farmer-centred Agricultural 
Resource Management) with the support of UNDP and FAO 
This is a unique Asian 1nit1at1ve for sustainable agriculture to 
support the implementation of Agenda 21 in eight countries. with 
the purpose of eliminating the degradation of natural resources . 
increase producticn and eradicate poverty in rainfed areas 
Working linkages between demonstration sites have been set 
up. as weil as nat:ona1 and regional networks. including training 
activities 

As many readers will be aware. UNIDO is going through a maior 
reform process. which we call UNIDO 2000. our programme for 
managed change anj improvement This programme 1:; 
approaching its final phase It 1s not always easy to perceive 
improvements in the midst of maior change. resource reduct10.1. 
shifting funding sources. modified processes and uncertain 
p0'1t1r,al support but nonethP~ess some tangible results can be 
S;o.t_n For 1n::.tance. we are advancing in marketing and 
competitors· analysis so that for the first time we will be able to 
design sound strateg:es v1s-a-v1s our sister organizations and 
bilateral agencies We are also r1eveloping a select number of 
focused programmes showcasing our expertise and integrated 
services The use of electronic mail has registered dramatic 
growth allow1nq us to rnake a qur.intum leap over tiers of 
communication. which combined with other toois. 1s speeding up 
:iur dec1s1or.-mak1ng On a less v1s1ble. more conceptual and 
indeed more complex plane. work on priority-setting for the next 
two years is proceeding apr.ice 

V1rg1n1a Campbell 
Sc1ent1f1<: Editor 
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A. SPECIAL ARTICLE 

FINANCING BIOTECHNOLOGY FOR SUSTAINABLE DEVELOPMENT 

hy .\falee Suwana-adth .ind Virginia W. Camphell• 

I. Introduction 
The concept of sustainable develop:nem is based on the 

conviction that it should be possible to increase the basic 
standard of living of the world's population without 
unnecessarily der.eting our finite natural resources and 
further degrading the environment in which we live. 
Technology can be the key to a more effective uti!ization 
of the world's limited re.;ources that help at the same time 
to achieve sustainable development. The rapid global 
changes in technology are significant factors in setting the 
pattern and rate of industrial and subsequently the rate of 
economic growth; thus they significantly affect the de­
velopment of society as a whole. 

Agenda 21, a participatory plan of action jointly 
fonnulated and agreed upon by the world community at the 
Earth Summit in Brazil in June 1992. addresses many 
pressing problems of the world, inciuding the concept of 
sustainable development, and focuses on addressing the 
challenges of the next century. Agenda 21 proposes a 
number of interrelated program. :1es and programme actions 
for implementation that are to be carried out by various 
key players according to the different capacities. situations 
and priorities of countries, taking into account all the 
principles contained in the Rio Declaration on Environment 
and Development. 

Among the several proposed programmes of Agenda 21 
are the transfer of environmentally sound technology 
(Chapter 34) and the environmentally sound management 
of biotechnology (Chapter 16 ). which reflects the necessity 
to properly manage technological and environmental 
changes resulting from new, rapidly advancing and soptiis­
ticated biotechnologies. in particular the changes brought 
about by the applications of genetic engineering. 

Countries require appropriate in :!'astructures that penn it 
them to acquire, absorb and develop technology, to manage 
it properly and system:itically, and to build up local 
scientific anrJ technological competence. The resultant 
ability of any country and of a developing country. in 
particular. to discern, choose and adapt an environmentally 
sound technology can serve as a measurement of sustain­
able self-reliance that \Ifill allow it to fully participate in 
world-wide efforts to achieve sustainable development. 

Biotechnology, especially the modem version being 
developed on t' : basis of modem scientific research. is 
widely regarded to he a new technological tool because of 
its perceived potential impact on economies and on society. 

• Technology Promotion Section. Technology Service. 
Investment and Technology Promotion Division. UNIDO. 
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It is applied at increasing levels of sophistication in more 
and more sectors. improving the effectiveness of the way 
in which produc.:ts and services are provided. However. 
theeffective transfer and development of biotechnology in 
an environmentally sound manner requires a variety of 
conditions, the most important of which are capital inputs 
that. in the case of many developing countries. are not 
readily available. The financing of biotechnology poses 
new challenges that must be addressed to enable developing 
countries to realize its potential benefits. to minimize any 
possibly adverse socio-economic effects. and for the donor 
community to properly plan and mobilize its funding in 
support of developing countries. 

This paper attempts to provide a broad overview of the 
rationale and justification for new and additional sources of 
financial support. the financing currently available. the 
requirements for future funding. and a discussion i:f some 
future financial policy options that include an increase in 
active participation by developing countries in the develop­
ment anci applications of biotechnology focused towards 
sustainable development. 

II. Assessment of biotechnology development: A 
general overview 
It is now widely recognized that biotechnology can 

play an essential role in fostering the economic and social 
progress in developed and in developing countries as well. 
if properly managed. In the indu«rialized world. biotech­
nology research. development and applications are gro" ing 
at a very rapid rate. leading to an expanding range of 
products and processes across several sectors. a range that 
began with pharmaceuticals a::d health care. and extended 
into agriculture and. more recently. into the environmental 
sector. At present. more than 2,000 clinicJI trials of 
bio<echnology-rclatedproducts are in progress. primarily in 
more advanced countries. Other new products and tech­
nologies indude improved seeds, new vaccines, novel food 
ingredients. biotechnology-based techniques for the rapid 
detection and id•~ntilication of toxic materials and several 
bioproccssing technologies. The tendency of most develop­
ing countries is to acquire biotechnologies aimed at 
improving agriculture. food and pharmaceuticalproduction. 
and in converting low-cost or marginalized raw materials 
into high value-added products and marginalized lands into 
more productive areas. 

In addition to tradition.ii tech11ologies, many kinds of 
biotechnology arc appropriate and accessihlc to developing 
countries. Tissue culture and some new diagnostics rhat 
demand a relatively low level of resources and techno­
logical capacity arc currently available for immediate 
11 ans fer to developing countries. l!owevcr. many hiotech­
nologies appropriate to and required by developing coun­
tries arc proprietary in nature. Therefore. biorcchnolo!.d~al 
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solutiuns tll pr,lhkms in de\ doi mg countries must he 
assessed and sekcted <lll the basis o·· priority :ind etkc~i\e­
ncss. T"C\\ and additional manager.!ent skills are urgently 
needed .. \f,lng with the continued use of cnn\'entional 
techrwlog1es as appropriate. de\'doping cJuntries c:m seek 
tll integr.ite more ad\'anced biotechnolo~ies into national 
de\elupment plans and progr;.?mmes. 

Ill. Economic impact of biotechnology 
l·.wnomic analysts agree in the prcdiction that biotech­

nolllgy \\ill ha\'e significant impacts on health care. on 
.1griculture and un em ironmental management. Riot.:ch­
nolugy in its broad sense r.mges from traditional 
biotechnology to tlie most ad\'anceJ modem biotechnology. 
Commercial biotechm,logy consists of a growing range of 
intcrrelated techniques. procedures and processes that apply 
in pr.ictical ways to the health care. agricultural and 
inJustrial sectors. The effectiw commercialization of 
biotechnology links basic research to concrete products :md 
sen ices. 

Because there has becn a \Cry rapid rate in biotech­
nological rcsearch as well as a wide iechnological gap 
between dewloped and de\'efoping countries. ad\'anceJ 
genetic engineering tcchniques are more widely used in 
industrialized countries. Moreo\'er. the current popular 
public understanding of biotechnology· s impact tends to be 
confined mainly Ill the impact nf modem biotechnology 
products and sen ices. In thi< connection. data concerning 
the l 'SA biotechnology industry sh,m that world-wide 
annual sales of biotechnology-deriwd prod1,;cts ha\'e grown 
frnm 1ern in 1980 to LSS 5.9 billion in (QQ2: these sales 
are projected to reach l'SS 50 billion by the year 2000 in 
th:: l 'nited States alone I Emq and Young: Riutl'd11wlngy 
S"n"·' ). The 199-t rep•lrt in the series indicat.:s that the 
h1<1technology industry as a \\hole continucd t;l gnm 
steadily. The total annual re\eirne of the industry increased 
in this period to 1 ·ss I 0 billion. More than I ·ss 5. 7 billion 
\Lts ,pent on research .rnd de\'elopment by the pri\ ate 
,edor alone: more than l !SS -t billion was spent by the 
public sector. 

,.\, commercial biotechnology applications gradually 
incri:asc in scope. from p. ·1m1aceutical and health care to 
agriculture and en\ irnnmcnt. their economic impact \\ill 
undouhtedly increase throughout the \\orld. e'pecially in 
response tn an increasingly globali1i:d economy. l'rc-;,ure 
(11 decrea-;e dependency on chemical pi:sticiJes. for 
m'tar1cc. is expc:ctcd to dri\'c the gnmth of biope,ticide 
,;des \\orld-\\ idc ,\-;an indication of this gnl\\Ch. sales in 
the l 'S:\ ti1r this nc\\ ly c:merg111g biope,ticiJe industry arc 
npect:.:d 111 r•:ach ll\<.:r I :ss 150 million hy 1997. a' 
c•1mp;ired to I ·ss <1.X billion in -,ale, 11f con\ent1onal 
ri:-ticide'i 

Se\eral rcp11rh Pn the I 'nited Stall'' commercial 
h1nted111olo).!y 1r1du,cry ha\o: predicted that the coming 
di:cade \I ill '><.:<' a ,1;1bil11in).! of hioti:chrwlog~ act1\'iti1.:,. 
e·,pi:uall: 111 the pri\'atc '>ector. on the ha ... i'i Pf an 111cre;l\­
lfl!..'. numh,:r of pr"duch enta111!.! tho: market and a ,L'lohal 
!l'lltkncy for more lkxihle f!O\ernment rc:!.!lllat11111 of 
hi11ted1nolo).!y product\. 

:\ 'im1hr tri:nd 1n Lurope . .Lipan and Canada ha.., heen 
r1.·p11rrnl. ,\ 1 •1 11.1 ri·port cPm1111·,-,ioned hy th.: Senior 
:\11\ 1'11r\ < iroup on Biol\.'chnolo!..'.y anal\•,..:-; tho: 111;1cro­
,.,·"11111111c poll'11t1;il 111 h1Pl\.'chnolo!..'.y. 011 th.: h;1'i' of th.: 
<11rrcnt data. it l·,t1111;1te' ;1111;1rker \al11i: 11f I :s) ~O hi Ilion. 
R<.:\,·11110:" ar1.· np1.·<fl"d t•· do.1hk In th1.· yi.:;1r ~000. Of 

·-------- - ---·-·-------------

special interest ts infom1ation concerning the number llf 
jobs directly related to biotechnolo;,?.y. estimated tti he 
I S-1.000. With respect to investment in biotechnolo:!y. 
l'SS 1.2 billion a year was reported. 

In contrast to industrialized countries. most de\eloping 
countries ha\·e \'ery little. if any. modem industrial biotech­
nology. Programmes in biotechnology deal mainly \\ ith 
traditional and with intem1ediate biotechnology. some 
exceptions being in a fe\\ of the more ad\·anced :\sian anJ 
Latin American de\eloping countries. Ne\'ertheless. an 
increasing number of de\'eloping countries ha\ e steadily 
inwsted. ::t a \Cry low hut significant level. in a broad 
\'ersion ,,f biotechnology de\elopment. Howe\er. 
comparable figures on inwstment and sales are not readily 
a\'ailai,le for de\eloping countries. Ne\'ertheless. there 
appears to be a positi\'e trend in biotechnnlngy 
de\'elopment and in its impact. In the Republic of Korea. 
three major biotechnology-related companies in the 
pham1aceutical sector haw a share of about 20 per cent of 
the total market. Mureo\·er. the research in\'estment in the 
area of biotechnology is growing at about -10 per cent. It 
has been estimated that the Republic of Korea \\ i II 
e\'entually produce about 2 per cent of the \\Wld. s 
bictechnology-related pharmaceutical products Major 
projections for the Taiwan Pro\'ince of China arc l'SS 600 
million in sales in tt>e field of the more con\'entional tissue 
culture biotechnology and about USS 60 million in sales of 
\'accines in 1996. An economic impact of similar 
intermediate biotechnologies in other biotechnology­
ad\'a111::ing de\'cloping countries is also being noted. 

With respect to in\'estments in hiotechnt.,logy. a 
decision was recent!~ made by the Islamic De\':.:lopment 
Bank to support the establis11mcnt of a Biosaline 
Agriculture Centre. The Centre will rely on acce~sing 

biotechnologies from other cen:res of excellence in orJer 
to make use of marginal lands and sea \\ater irrigation ,.\ 
feasibility study on the project estimates a minimum benefit 
and cost ratio at close to 2 and up to 5. 

In 'Pile of scant~ infomiation about the immediate crn­
nomic impact ofbiotechno!ogy in de\'el0ping countries. the 
trend for dewlopment in dewlop1.·d and advanced de\ elop­
ing countries. in particular in Asia. indicates a ,imibr 
positi\'e trend. It is reasonable to say that the economic 
impact of biotechnology in a given country is in rnrrelation 
\\ ith the biotcchnolog~ capacity and • ..:iated im e'tment. 

IV. Economic aild institutional environmef'lt of 
biotechnology development 
A brief o\'er\'ie\\ of the economic and organ int ion a I 

nature of biotechnology de\'elopment may hi.: u-,cful "' a 
basi' for funding considerati•rns. I hi-. i, c'pecially im­
portant be1.:ausl' tho: inti:rnational 1.:ornmunity face' mni.:a'>­
ing Jitfo.:ulty in mohili11ng fund.., for de\t:l11pmrnt a-.sl'.t­
ance 10 de> eloping countric,. Key pr.:ri.:qu1,i:e-, for '>ULl.:<''>'­

ful biotechnology dt:\elopment 111cludc. 
la) :I .1/r111;g 1,·1,·1111/i,· 1111cl m11/11,/11, 11•!111<1n h,11,· 

I indeniahl:, thi.: rapid nol11t1011 of molec11L1r 'u•:nrili< 
kr1111\ led).!<.: 111 rhi.: !;1\t t\10 di:l';1de' ''and \I ill bl' rhi.: cr111..:.d 
fo1111dat1on for '>lll'Cl'\\f1.li commi.:r1.:1;d h1oted11111l11~y 

di:\elopmi.:nt In de\eloping c11url!rt<.:'. rho: roil' ol 11rll\<.:r­
·,it1i.:-, and research i11-,t1iul1011-. 111 h11ildi1w tho: l1L'll''"·1r:. 
infra,tructuri: fi1r !..'.eni.:ric r<.:,e;rrch 111t1> Ill'\\ b1okchn11lo~11.", 
ha•, ht:L'll \\ 1dd~ rt:COl..'.111/<.:d 

(h) /'11h/1,· 1/licl r•r/\'i/(1' , ... .,,,,. ""f'•'/',/(/'1/1. 1111' 
c oopi.:rat 111n r,HH~i.:s from t hi.: u n 1\i:rs1 t ;. -m dth! n u 1opi:r.1t 1011 



in \ari<llts form>. incluJing sci.:rKt: parb. lll puhlic financ­
ing nf the pfr. at.: sector· s r.:s.:arch anJ Jc\ dllpm.:nt. Ill 
jllint \t:ntt:r.:' It is a key and cntical rc4uir.:mcnt 

(cl .·kl/\'' f'rt\'<ll<' s<·d,1r f'<lrt1.-iruu1111. Bringing 
scientific knlm big.: and h.1sic r.:search Ill dt:\dopm.:nt and 
from ther.: Ill the market rr:4uirr:s high resource inputs. 
especially in terms of inwstmr:nt. suppll£ling engineering 
~en 11:..:s. and management. The acti\e parlicipation of the 
private sr:ctnr i, crucial ti.ir success. 

Id) E11ahimg pnlid· <·m·mmm<·nt. In addition. it is 
\\ id,•ly rr:cogniud that a poslli\e policy en\ironment is a 
critical p~er.:quisitr: for the successful wmmercial de\ clop­
ment ofbiot.:chnology. lkcauseofth.: scientific. ~nci:il and 
economic 'mplications of bilitr:chnology. it is \Ital that an 
enabling polic: en,ironment be created thniugh effecti\e 
ti.1mrnlation. integration ant: coordin.ition. rhe crc·;1t "in of 
science and technology pl1licy based l'n biutr:c1111olog: 
alone anJ in isolation is not enough. Of particular imrnrt­
ance is the issue rdated to hiosafrty regulation 11lat is 
currently under discussion at \ anous fora and kvds. most 
acti,dy \\ithin the Com.:ntion on Biological Di\ersity. 

L..:s,nns kam.:J from successful industrializr:dcountrir:s 
,,nd from de\ doping countries that enj,1y a more ad\anced 
k\ d nf biotechnology development indicate that economic 
and institutional structures play \t:~ irnportant roks in 
fostering biotechnology industrial development. 

V. Financing and financial sources for bio­
technology in developing countries 
'.\tost. if not :di. de\ doping countries arc \\t:ll awarl· of 

the potential ,~: biotechnology to fosl.:r economic growth. 
\Ltny l:llUlltrie' h;n.: idcnt i tied hintechnnlogy as a key area 
for dc\dopmclll. il1mc\t:r. ih..: basic and ::ippli.:d rcsearch 
act1\ i11cs are conducted primarily in :hr: uni\t:rsities and ar.: 
fragmented . .-\ J~mand for practical goal-oriented research 
and dc\elopment is largely beyond the technical and 
tinam:ial resoun:c.·-. a\ ailabk to thc -.cicntitic -.ei.:tor. With 
the t:\i.:ept1on of nwrc ad\ .rnced UI.'\ doping countries. funds 
fur mc;rningful hi<1technology R and() come from c\!c:mal 
'"ur.:e,. 1-inancin!.! for biot~chnology is rardy -,upplir:d b~ 
the prl\ ati.: bu,rncss sector. 

I her.: h;I\ c hccn no direct or uHnpri.:h.:nsi\ ,. 
1ntcrnati11nal -,uncy' "f lina1H:1al t:\per.d1turr:s concc:rning 
h1lltl.'d111olo!.!~ pr<i!_!rammcs that addn.:s-. the dialkngt:'> 
nutl111cd 111 ( haptl.'r 16 .,f :\!_!t:nda 2 I llo\\t:\er. a J<J1i'i 
'ur\cy .:onct·rnin'.! 1mcrnat1onal inlliat1\c'> 111 al!Pc1dtural 
h111tcdinol11!.!Y '' ;i.. conducted hy Intermediary 
!1111tn:hrwl1 l!\ Sc:n 1i.:c-. It indicatc:d that bilateral and 
11111It1l;1tcr;ila1d .JC!crH: 1c '· 1111crnat 1ona I orµ an int ions. pri ati.: 
foundation\. 11:11\ c:r,1! 1.:,. Cllllllllt:rc1a I Cll111pan1cs and 
n.111011.Ji l!11\o:rnmcnh ;ire ;ill 111\111\cd in the: tinancin!.! of 
1ntcrn:1t111ri;11 h1•1tcdm11lue!~ 1nit1a!1\t'' f<1r dnd<•pin!! 
Clllllllrll.'\ 

'-.;nti: I '18°'. th,· c11111rih11t111n 111 l!r;11Jt ft11Hh tor h1otcd1-
1111l11c'\ pr11!.!r.1111m1.·, 111 dt·\ o:lop111'.! < 11111Jtrii:s \I .i-. o\ cr 
1 ·-,.;,.'fill 111ill11in. 111 (11111p.ir1,11n 11 llh \\ llrld ll.111J.. loans 
.ind eit'd1!<. l11r 11.11111nai ;1'.!ritul111r;il ri:-.c;m:h and 
dnl'l11pmi:n1 .If .1 lnri 111 .1h1111t 1 ·-,.;, I 'O mill111n 
< '11111p.11,·d t11 h11•!l.'chn1dn~'\ rni:;1rLl1 ;ind di:1o:lopmt·nt 111 
1nd11·.1ri.il11e·d t111111tilt"'· the· !11!,il ti11.111CJ.il dlt•rh dn11t1:d 
to 1nll'rn.1t111n.d h101t'd11111l11~\ 111111.1!:10:-. ;ire· l.1r fr.i111 
.1 .. kq11.·k 

I he· If\'-, '.Ill\<'\ pr11\ 1d,· . .in 1nkrt· .!111'' protik 111 
tin.1nt 1.d -.1111r, l"-. .I'- l:ill1111' 

h1undati<>ns 
Bilateral dmwr' 
\!ultilatr:ral lfom1r, 
~~alillilai instituti,ms 

-lll 'I pt·r cent 
~I .h per cent 
I" ' pcr <:cnt 

(match in~ funds I 4.h pt·r cent 
\liscdlanc:ous rr:,earch grants -~ 'I per cent 
Pri\ are i.:ommercial 2 .. ~ per cent 
l'hr:sr: data indicate: I a I a signiticmt p;1rtic1pati<lll by 

non-pro tit organi1ations 1 foundati,lns I m bil1,echnoll1g:­
de\dopmr:nt: tbl a simil..1ri:- signilicant wk l>f bilatt:ral 
donors: and fc1 \\cJk participation hy the pri\atc husin.:ss 
secll1r in contributing :inanciall: It• the dt:\ doprnent of 
biotc:chnology in JeH:loping i.:ountrir:s. 

rhr: act1\t: contribution and participatil>n of nnn-protit 
organizations in biotechnology Je\elopmr:nt is of particular 
importance in \ icw of the social irnplica!i'm' 11f biot.:<.h­
nulogy and the concern on the part of J.:vr:lnping rnuntrit:s 
about eljuit:. In additi~m to the Rockr:frlkr FnunJation. 
that rcportcdl: has rnntri!-utcd since 1985 nwrc than 
t ·ss 50 million lo the: lnrr:rnational Rice Bill!t:cl1milog: 
Programme alone. !here arr: hintr:drnolo~: suppnrt aCli\ it ir:s 
of other non-profit foundations. The Bioforns Foundation 
in S\1eJr:n and the \l.S. S\\<llninathan h>undatllln in India 
arc e\amplr:s of social l1rganizations created hl hdp direct 
the benefits of biolr:chnology ttmards kss pri\ ikgr:d targr:! 
groups in developing i.:ountrir:s 

Bilatcral donNs and rdatcd bilateral rnopr:ratin: 
pr.lgrammr:s in biotechnology h;n c hcen instrumental in 
str.:ngthr:ning the bioto:chnolog1cal capability and capacity 
or .kvdnping countries. \1any dt:\dopcd countries such as 
Japan. France. the l 'nitr:d Statcs of :'.m.:rii.:a. ;\Us!ralia anu 
tho: !\:ethr:rlands ha\t: acti\dy -,upport.:J hiotr:chnohlg: 
programme'. rncluJing collahorati\c research and training. 
In addition lo tho: fin:mcial rnntribution through the 
con\ cnt ional ( >fticial D.:H·l•lprnt:nl :\ssistancc l'rogramrnc. 
nther channc:llin~ of funds ha\c al-.o ho:cn crc,1teJ. l.\­
arnpk' include the Japanese: SlKlo:ty for the Pro111oti1•n or 
Science ( JSl'S I which has hr:cn carr: ing nut spci.:ial 
hilaterai c:xchangr: programmes in bi1>technnlog: \I ith 
'>t:\t:ral South-Last ,\-.1an countries. and :\ustr.tlia-. 
( 'r;m ford Fund for International :\grirnltur;tl Rc-.card1 

Important k"on-. learned from these a"i-.t-
ance coopcr;1t1on progranunes indudc: lhc: fol Im\ in!.!: 

ta) l.on:~-tcrrn c11mrnitrncnt i-. \ital tll ai.:hie\ill'.! 
,u-.tainabk 1.:apacit: building and to cnabk a <:ountr: t" 
reach a critical Ind in self-reliance: for further h101cd1-
nol11gical den:l11prnr:111 lhc lndo-S\1 iss pn-.cct init1,11t'd 111 
l1J7-' ha-. kd to pil11t l·ornmcrnal production of hio­
pr:s!icidc-.. 

lb) :\ nd\\orkmg arran!!cmcnt amonl! 111-.t1t11t101h 
\\ilhin the c••urltr~ and rt:!.!l•lll 1-. oni: of the lllll't i.:0,1-
dlecti\c mean-; lo ma\i111i1c l11111tcd rc\ollrlt:'>. 

tcl :\n·c..., to or pro\i\1011 ol mrnkrn -.c1o:nt1lii.: cqt11p-
111cnt and J..c: h111rnatcnal-. !or rt·,card1 .ire 1rnp11r1,1111 
i.:1ir11po11,·nh for -.u..:i.::.:-.·Jul and l'q111t;1hk -.1r.ilt'c'I<.", tor 
i.:llll;ihorat1\c rt·-.card1 

tdl \lp•,t impllrtaPtl~. tht· tinani.:;al c11111mitnwnt 111 ;1 
dncl11p1n!.! ri:c1pient i.:c11mtr: < w\i.:rn111i.:nt 1 .. trit1<:.d 111 
\llCtt:"l1d c11ll.1h11rat11111 I hi .. co1111:11tml'llf can 111clwk 111-
i--111.I Lllll!rihllll1lll' 

I ht· :\\1,111 lk\t·l11p111i:nt lla11". 111 ,1111po:r.1t11H1 \1ilh Iii<.' 
< 11:r111;111 <Pl\ <.'rn111,·11t. 1"- t1111d111'.! 1h,· 1\,1;111 R ll l' l\101l'1. h· 
11oloc•1 '\cl1\orl-. I 11,· 11<.'f\\orl-. 1, .i Ill'\\ 111.11or 111111.1!1\c: nl 
thl· l111crn.1t1011.d R1l1.' Rc."·l·.irth ln-.1111110: 1 IRRI l I he 



programme aims to tr.ms fer advanced bio•. hnology in rice 
Ill national agricultural resea1chsystems ( NARS). The fund 
will provide for jl'int NARS-lRRI biotechnology pro­
gramme. a biotechnology training laboratory at IRRI and 
equipment and supplies for NARS laboratories. leading to 
hiotechr.ology products to be shared with NARS in Asia. 
The newly launched UNDP FAO lJNIDO Farmer-Centred 
Agricultural Resources Management project (FARr.n has 
;m important biotechnology component: it actively im olves 
NG Os. 

As part of the Children's Vaccine Initiative (CVI1. 
CNDP. along with UNICEF. WHO. the World Bank and 
the Rockefeller Foundation. is establishing an autonomous 
institute in the Republic of r~orea. The institute is to be 
committed to deve!oping. testing and delivering affordable 
new and improved vacc;nes for the world's children. It is 
a partnership of public and private sector institutions. 
agencies and companies. It will assist \·accine producers in 
de\eloping countries to improve vaccine production and 
quality control systems. The institute will attempt to 
enhance vaccine research on diseases of particular import­
ance to low income countries. This new initiative addresses 
a very serious gap in protecting the health of children. 
especially those living in less developed countries. 

The World Bank and the United Nations agencies that 
include UNDP. FAO. lJNEP. UNIDO and WllO ha\·e been 
and continue to be a significant. although relati\ely small. 
sour.:e of funding and·or technical assi:;tance for biotech­
nology development in the developing countries. due main­
ly to the continuity and cowrage. techm,logical and geo­
graphical. Examples include support to various intema6mal 
agricultural resource centres ( IARCs) and. more recently. 
to the International Centre for Genetic Engineering and 
Biotechnology ( ICGEB ). Approximately I 0 per cent of the 
total core budget of IARCs (lJSS 23.6 million of the total 
USS 236 million in 1993) is spent on biotechnology. 

The ICGEB. established hy lJNIDO. spends approxi­
mately l 1SS 15 million annually to ~upport its biotech­
nology programme for developing countries. Currently. 
IC'GEB receives its funding mainly from its host countries. 
i.e. Italy and India. and voluntary contributions from its 
member States. 

',\"ithin developing countries. the government's financial 
support for biotechnology is in general far below \\hat i~ 

normally required to provide the adequate ~cientitic and 
technical infrastrucairc ncccssa; y for meaningful biotech­
nology development. However. the trend is cn1:"uraginµ. 
Thi~ is indicated. for example. hy the plan in Vic: Nam to 
seek IJSS .10 million to re-equip the country's hiotcLh­
nology-rclated research and development factlitic<;, and hy 
the <;ignilicant increase from less than l!SS I million in 
I ')8~ to l JSS IR million 111 I 91)) for h1otcrhn,1log~ pro­
grammes in Thailand. 

Bio-based micro-enterprise<> and -;mall h1oindu-;tric-; 111 
developing countries pby a s1gniti1:ant role 111 111corne 
.1.!cncratlO!l for rural p1>pulatmns in rrm iding marl-.e!S for 
a)!multural produce and providing employment. !hey 
hcnctit from irnprmed biotechnology and rclat.:d support 
tcchnologic~ if t:ivcn oppcrtunit1e~ ;ilorH! "1th tcchnical and 
rnan.1gcmcnt ass1•.tancc. I he small industriL" and •:ntcrpri-.cs 
in\olvcd in traditional hiotcchn;ilogie-; IS also a suh1ccl of 
hilatcr;1' assi-.tani:.:c ·r he ted1r11cil ,1s<,1st.irKt' pro1cct. 
I ra111i11,I.! and I cchnology I ransh:r Project l•ll Appl1cat1on 
for Sm al I Bioind11,tri:.:s I Jcvclopmcnt. fonded h~ the C ;irl 
J>ui<;hcr,I.! (il'sc!lsd1aft-South I ast /\s1a l'rogr.1rnrnc. i·, a 

classic illustration of support leading to benctib deri\ed 
from ':iotechnolog~ applied in a holistic and SJ'itainablc 
manner. The rirnject uses a fund of less than D\t 3 mii!ion 
to pro,·ide technical and management training. support 
sen ices. an information database and a nem orking 
arra11gement bctwc:.:n South-South institutil•n:; and \\ ith 
SLmth-;•forth cooperation. The projcct is large!~ l:>:·ilt upon 
existing rcsourccs and tl)e potential t\)r capacity building in 
the •kveloping countries themselves. .'\s a result. 
mcchanisms are being de\·eloped that apply to a numbcr of 
small bioindustries and can senc as modt'ls tiJr other small 
bioindustrics arid in other developing countries. Thc project 
e\"Ol\cs around strengthening local technology institutil1ns. 
R and D capability. and on technology transkr. It includes 
resource mobilization through r.et\rnrking arrangements. 
Thc biotechnolog~ promotion model is based on th:.: 
institutionalization of a 'ital quality control and ~raining 
programmc for bio-based small-scale industries that include 
biotertilizers. food krm:.:ntationsand mushroom cultivation. 

Currently. tinancing contributi0ns from the pri\ate 
sector for ommercial biotechnology de\·elopment is still 
l.J\\. mainly due to the high business risk inrnhed \\ith 
modem biotechnology cntcrprisr•s a'.1d part!~ due to un­
farnurable polic~ environments. Experience from de­
veloped countries indicates the importance of the pri\atc 
sector· s r;articipation. Limited hut successful experiences in 
developing countries such as the Rcpuhlic of Korea anJ 
Singapor.: could lead to an increase in the next decade in 
the pri\atc sector's tinancing in hiotechno!ogy. c<;peciall:­
in Asia where the cconom~ has been contmuously growing 
at a significant rate. 

In de\clop111g col:n•ries. the fom1ation of partnerships 
between the private sector and g<;vemment enahling 
institutions. notably science and technolngy parl-.s. i~ ;m 
approach heing increasingly adopted for promoting hiotcch­
nology development and commerciali1ation. \' enturccapital 
fonds. such as the Transtech Venture Fund in Singapore. 
arc few hut they can serve as successful models for fund 
mobilization from hanking instituti1>ns and industrial 
subscribers. and also and more important I~ in the fu11d'' 
tinancing operation. The Tr;.;1s11:cl1 V cnturc Fund operates 
both \\ithin and outside the rn1111try. ;:nd includes ime .. 1-

mcnts in overseas technology com panic<> that provide access 
to technologies and to management supp11rt. 

In view of !h•· rclati\ely high ri~i\ a-;sociatcd with 
hintcchnology product tk'Yit~r~:·:nt and commercial ital i1ir1. 
more risk capital mu•;t he found. Cross-rnuntr~ qratcgic 
:illianccs have hecn particularly 'ucccs<;ful hct\\ccn I'S:\ 
and Luropcan comp;:,11es and hd\\ccn l :s,\ and Japane'c 
tirms. Strateg1~ alliances\\ ith and 111 de\ eloping countries. 
although not common in hiot.:chnoloµy dc\clop:ncr.!. h.1\c 
hccn knlmn and arc h·:ing promolcd h:- a numhl·r "f 
mternational programmt.:s and \•'ntlirc capl!;il firm·, I he 
role of sud1 ..:nahlinµ rncd1anisrm an•' in.,t1lut1on-. -.l1t111ld 
he encouraged to f1P;tcr h1ot.:d111oloµ~ dn cl11pmcnt 

VI. Assessment of financial resoun e require­
ments for biotechnology under Agenda 21 
I he irnr.lcrn.:nt;1twn of thl' \,iriou' proL~rammc•; a' \ct 

out 111 lhc Agenda 21 \\ill 11ndo11htcdl~ rcq111rc the pr11-
\ 1'1<111 of suh.,t;1111ial l1l'\\ ;ind ;1dd1t1on;il tinanual n: .. ourccs 
to dc\l'lopinl.! co1111tnc' I hl"t: llt'\\ and addrt1on;d li11anc1;il 
rc'.ouru:s arc needed lo s11rr•krnc11t financ 1111: from ,1 
countr~ ·, own public and pm.ate sector' 11, pnnupk. 
ind11str1al11d rnuntric., reaffirm. thniut.!11 :\,.:cnd.1 21. 



commitments to reach the '.'nited :\atilms target of 0. 7 per 
cent of the liross ~ati,,nal Product ( li \;Pl tl>r t'fticial 
deye(,,pment assisianc;:. 

Chapter 16 nf the Agenda 21: The E!l\ ironmentaliy 
Sound '.\tanagement of Biotechnolog) identities tiYe 
programme areas for action. These are: 

:\. Increasing the aYailability of food. fred and renew-
able raw materials: 

B. lmpro'. ing hun•.in health: 
C. Enhancing protection of the cm ironmcnt: 
D. Enhancing safety arid dewlopii!g international 

mechanisms for cooperation: 
L Establishing enabling mechanisms for the deYelop­

mcnt and the em ironmentally sound application of 
biotechnology. 

Fur each of the programme areas. ohjecti\eS are 
established and a number of activities an: proposed for 
impkment;!lion. Co_;t estimates are also giYen to indicate 
the financial resource requirements. during the period 
l'l93-2000. necessary for achie\ing the agreed-upon 
objectives. These are hrietly •mt lined in the !able helm\. 

lfo: total annual re4uirement ll'r tinanciai resources 
frnm the international community for th;: period I 9Q}-2000 
is estimated tn he liSS 197 million for the live programme 
areas. Needs are highi.:st in thi.: area of human health. at 
t;ss 130 million. ti.illowed by !'SS 50 million for agri­
cultural improYi.:ment. l lom:\t:r. thi.: t'\t:rall total financial 
co~t estimate from :ill sourci.:s is l '.SS 20 hillion per )t:ar 
during the same period. Thi.: cost i.:stimates for hiP<.afi:t~ 
( Programmi.: Area [)) and i.:ndogenous capacit) building 
f Programme Arca El are much lowi.:r. at 1:ss ~million and 
lJSS 5 million respt·ctivcl). and art: based on support to he 
proYided hy thi.: inti.:rnational community alnni.:. 

VII. Key implications for policy and plans 
In Yit:\\ of thi.: ditfrrent economic and instillltional 

re4uiri.:mi.:nts for the t:nYironmentally 'iound management of 
hioti.:chnology and thi.: limited amount of funds i.:xpi.:cted to 

Programme Arca Ohjeclins 

I/ VCJ51 

he mobilized from the mtematitmal community. emphasis 
must be giwn to ensure .. quality·· financi;ig llf bil1tech­
nology programmes and initiati\es. '.\toreo\er. it is essential 
tn ensure a cnntinuit) in tinanci;1I suppon in achieYing 
clearly ddined objc~ti\es and praccical hi,1tedml1logical 
solutions. 

Biott:chnolo!=-Y is considered to be a cwss-sectoral 1ssu1.:: 
hiotcchnolvgical solution:> can hi.: tC.1und f1'r many pwhlems 
addressed in other programmes ol Agenda 21. 't:\\ and 
alditional resources facilities within thi.: framework of 
:\gend:i 2 l should be structured \\ ith suflicient tlexibilit) 
that expands their scope and coYerage. where appropriate 
and feasib!e. and :!-.>:ammodates che integration of the 
rek\'an: biotechr.ological compon~nts. 

Successfui lessons from the still limited invest!11ents h~ 
regional ban!..s in biotechnolog: projecb indicate a large 
pt>tenc;a( for i.:xpanding the role nf financial institutions at 
various lewis in promoting biotechnolog~ programmi.:s. 
Regional hanks should be encouraged to participate more 
actiYciy. directly or indirectly. in the de\dopment and. 
i.:sp::cially. in the commercialilation 1,f hiotechnolog) in 
de\ elopin1! countries. 

VIII. Financing arrangements for consideration 

I. New Financial Resources and Mechanisms 

I. I. Establishment of an International Biosafet~ Trust 
Fund 

or urgenc~ is a rapid solution to the conlro\ i.:rs: 
surrounding thi.: hiosakt) is~ue. Conct·rted efforts must ht: 
applied ensuring that hiosafrty \\ i 11 not become a constraint 
against thi.: di.:velopment. tra11sfrr and applications of 
hiorcchnology m chc glohal dri\c to achit:\ i.: sustainahk 
de\eloprncnl. 

An International Bio~.1kt) iru•il Fund would prm idi.: 
funds to strengthen capacit~ building in himafct: ri.:gulati1in 
in dt:\eloping wuntrie'.; and to facilitati.: the dlccti\t: 

Annual Cost Estimate 
(USS) 

:\. :\griculturi.: lncri.:asc producti•. ity and nutritional and ~ billion (50 million from 
storag1: quality international communit\ I 
Lliminatc O\t:rd1:prndi.:nce on agrochi.:rnical' 
haluatc poti.:ntial of marninal land' 

B. Human I kalth ( «unhat major communicable disi.:asi.:., 1-l hillinn ( l 10 million from 
Cri.:ati.: i.:nhanc1:J K&D capahilitii.:, inti.:rnat1onal cornm1m11:) 
Promoti.: !!OOd hi.:alth 

('. Ln\ ironmi.:ntal Io adopt en\ ironmi.:nt-frii.:ndl} production I billion I 10 million from 
prnlt:ct ion prnct:'i'it:' inti.:rnational 1,;on11nun1t: I 

lo rrornott: hiori.:mi.:Jiation 

I>. Bimafrty and Io c.:rmirc.: ~afi:ly in hiott:c:hnolo).!~ through 2 million from intc.:rnat111nal 
inti.:rnat ion a I coopnat ion mtcrnat ional a).!rci.:mi.:nt on rh!.. a"i:.,·;rni:nt cornmun1t: 

and rnan<t!!t:mcnt 

I I .ndogi.:nou'> ca pa:.: it: I 
Io promote h1oti.:chnoloL'.: dt:\t:lopm,·nt and :' million from 1111crnat11lfl:il 

building applical111n CllflllllllClt: 

I I 1t i1knt1t: and dc\cltip dfrcli\c <,tr;1tc'L'.lt:'> 
Io i.:"tahlr-,h rni:chani'm" for ri.,(... a ... ·,c.,,mi.:nt 



partu.:ipatilln nf Jt•\ dl>pi ~g Clllllltrit:s in a participator: 
pn>Cl.''S nn l"iil>safrt: I ht: uhit:cti\t' llf this pn>et'SS \\lltilJ 
ht: Ill I-iring intl1 agrt'<..'mt::ll a st:t of intt:matinna:I: agrt:l.'J­
upllll rrinciplt:s tu:ilitating th<.' Jt:\dlipm<..'nt anJ tra1J:>frr or 
hil>tt'.:hm1iog: that 1't:nt:fits tht: \\lirlJ comm unit:. 

In this w1rnt:ctior.. tht: ln~t:mational Bil1inJust~ hirum 
has callt:J for th<.' t'stahlishment of a fask hin:t' to <.''\am in.: 
common prin.:iples and practic;,! appni;!lht:s Ill hi11-;af,:t: 
i-;su.:s. It has furtha suggt:-;!t'J that l ·:--:mo. as (ask 
\bnagt:r anJ kaJ L·:--; agt:nc: ti.1r hilltt'chn11illg: anJ 
Chaptt:r lo of .. \gt:nda 21. tlt: askt:d io hring sud1 a Task 
F11rct:: hlgdh.:r anJ to pnl\iJ<..' its St:crt:tariat. rht: sug­
gt:stiun is particular!: appropriate ir; ·• ;,:\\ .,f the fact that 
i ·'.\[;)0 i-; .:oopt:ratin~ closdy with !he: lnt.:rim S,·crt:tariat 
of the: Coll\t:~tion on Biologi.:al lli\t:r->it: l•n th.: issue: l>f 
hiu,afrt: in hintt:clmolng: in rnattt:rs rdatc:J Ill sci.:ntifo: 
;111J lt'dmoingical issu.:s. 

The propos.:d lntl.'mal!onal Binsafrt: Trust Fu11J .:oulJ 
he: t'\L'Clltl.'d hy L:'lj IDO. on li.:hal f of !ht: 
l ":\IDO l .\!Fl' l'i\O WHO Informal Working liroup on 
Bio-;afrt:. in cooraatior. with otht:r LS agl.'nt:il.'s that han: 
pnigramrnt:s in hiosafrt:. incluJing tht: lntaim Secrdari;Jt 
uf tht: Coll\ l.'ntion tlll Biologii:al Di\c:r,it:. 

The hiPtc:i:hnology husinl.'';s rnmmunit: shnulJ lie 
t:ncourag.:d to contriliutt: to th<.' FunJ. 

I.:?. F.stahlishment of an International Venture Capital 
Fund for Hiotechnology 

Th.: rapid ralt of lii11tt:chnolog: dndopmc:nt. th.: 
ini:rt:a,ingly \\ id.:ning .:rnnomic anJ tt:chnological gap 
lio:t\\ t:t:n tk\c:lop.:d and d•:\ d11ping rnuntric::'. and the rna.1or 
rolt: of th.: pri\ ate st:ctor in commacial hiott:d11111log: 
d.:\ doprnt:n! art: i:aus::s tiir conc.:rn al"iout 0:4u it: in 
h1oto:chn11log: transfrr agrc:t:ments a1.10ng countrit:->. 
lk\c:lnping wuntrit:, art: g·:nuinl·I: concernt:d that 
dt:\dopt:d countri.:'i will ht: ahk to uso: n.:w propri.:tary 
hiolo:!i.:cil tool-; in producing high-\ alue proJuch thal 
di,p!a.:.: m:il.:rials currt:ntl: proJuct:,! h: d.:H'loping 
countri1:·,_ n.:gatl\d! aftc.:ting the: ai1.:aJ~ \\1.:ak po,itron pf 
n10-,1 do:\doping countrit:-; in th.: highl: wrnpo:tili\1: and 
im:rl'asingl~ glohalito:d markt:h. :\I th.: 'amt: timl'. dt:\.:l11p­
ing countri.:-; art: concernt:J ahoul thl'ir \\t:ak t.:dmolog11:al 
and linancial capacit: lo acc.:" tho: n<.:\\. dfrcli\t: 
h1ntt:chnologit:s dl'\ dop.:d Ii: th.: pri\ al.: '.:ct or in 
dt:\dopt:d .:ountrit:'\ that pnl\ ido: nn' opportunitio:-; r"or 
imprm.:m.:nt and di,.:r,iticat1on in ;1grirnltural and 
indus1rial production. 

l.t·-,,1111-, karn.:d from \,1rio11s hi11to:chnolog: \.:nturo: 
h11ll1' indicate !hat th.:'.: ar.: !ho: 11111\I dfro.:ti\e mr:an' to 
r;1pidl: tran,1cr conirn.:rcial hiott:chn11lo!.!it'\ \'t·ntur.: 
1·.1pital f1111d-, can h.: 11->.:d to focilit;1rt: !rarhti:r of hioln:h-
111110!!1<.:s 'po:c1ticall: '>t'r\ in!.! common no:nl-; 11f dni:l11p111!! 
1.:1111111rri:·. and al rh.: '<Hill: t1m.: Lirili1.11111g th.: pr11cn·, 111 
capacil! building in h101.:drnolo!.'.i1:al dni:loprn..:nt I\· 
;1111pk' 111cl11d..: hi111t:cl111ol11~i.:' for 110:\\ \an:1n.: dn..:l11p­
ml'nt tor major Lt1111n111111cahkd1,l'a\C'>. hiotc.:hnol11gic' f11r 
m;1r!!111al land, and hi111l'.:hnnlnL'I<..'' fpr pnll11t1t1n ahall'mt·nl 
( h10Tl'fllt'd1;1t ion). 

I hl' lnkrnat1onal \\:111111\· < ·ap11;il I 11nd cnuld hl' 
:1111iall'll h~ 1h,· World ll;111k lnll'rn;1l11111,il \ln11.:1;1n hind 
;111d 1111pk111t·r11cd Ii: !he lnlo:m;1!111n;d I 111an.:c ( ·11q1or;111on 
f'.ul ••I lhl' I und could hr 110,cd 111 c1111d11ll k;1•,1hil1!\ 
.,111d1t"• 11n p111l'rl11;d c11mmne1;il h1otn hru•ln.!!~ pr11il'l h 111 
11rdn 111 promoll' 101111 \cnl11rc' and a11r,1tl addil11111;il 
t1111dtll!'. \ll[fr(L'\ 

In paralld tu th.: 11pt:rati1m 11f th..: \·..:nlur.: l .•pit.1l lur1<I 
t<.ir lfo1tc:chnc•l11g~. 11 \\litIIJ lit: \\l•rth\\hik tu c1•rhid:.:r 1h.: 
t:\tal"ili-.hrnc:nt l•f a pn•gr;nnm.: li•r an I· '!'l'rt \·,,lunt.:t:r 
l°l•rp' in BHllt:chnlilug:. tia, .... J <lll th.: mudd 11f th.: ... uc­
.:.:,sful pnigrarnmt: of tht: j Busint:s' l I \o:cuti" ,. \·,ilunh:o:r 
C,irp,. i ·nJt:r such a pn1gr;1mm.:. r.:!irc:J l1i11t.:chn11!11g" 
.:\p.:rts· 't'nict: \\\luiJ ht: rnaJ.: ;l\~tilahk 1 dt:\<.:i1 1pmg 
..:11unlrtl''> ll> augml'nt th.: lirnrtl.'J liil>ll'<.:hrlll1<•:,:: rnan.1go:­
m.:nt t:\pcrtise ;l\aiblilc \\ ithin the: dt:\l'll>pmg n>w!:ri.:' 

1.3. lnnease in Official ()c\ clopment .-\ssist;rnce I OD.\) 
for Hioterhnolog~ 

\\.i1hi11 the: fram<.:\\t1rk u! !ht: gt:naal n>mmitm,·nt i1: 
( io\ .:mm.:nh 111 in..:r.:a-..: th<.' ( >D .. \ 111 the lei. d 11f :1 - po:r 
Ct'llt 11f (j'.\J' fl: !ht' :l'ar :;111111. li1l\t:rnm.:11h 'upp<'rtlll)! 
rillll'chnolllg! Jo:\ clopmi:nt in dt:\ l'hlpi•1g Clllllltrir:..; ,fl, ittlll 
ht: .:ncouragt:J t11 t:\panJ anJ or C\lt:nd !heir fin.mu;il 
assistani:t: Ill nwrt: Jt:\ d11ping .:ount~i.:..;. Sim ilarl:. l i1 >\ t:m­
mc:nts th;.it ha\ t: no OD:\ program mt: 111 hil1t.:.:hnnl1~g~ art' 
c:nct1uragt:J to consiJ.:r induJing 1-iiotc:chnolog: ll•r fullirl.' 
OD..\ financial as-;i..;t;mcc:. Contrihuting It> th<.' nt:\\ I: 
proposed lntc:mation;tl Bio'iatct: I rtht hmJ i,; ,1 rt:~p11r~,.: 
111 the: .:ommitmc:nt !tl irkrc:a't: < )().\ hrnJing S111.:h u>rllrr­
hutions to !ht: lntt:.-natior:al Bin,,t1<:1: I rust hrnd \\ 11ukl 
crt:alt' a significant \\ inJ1m f11r liniada and c11ordmat.:d 
participation in impkmc:nting tht: act i11n pl:tn of< ·1i;1pt,:r I h 

l>f :\g1:11da:; I: !ht: 1·.m inlllm.:ntall~ S1n111d \lan,1gl.'rnt:n! of 
Biott:i.:hrw!og:. 

., 
'.'ten lmprO\ed Financing Strategit:'i 

:?. I. Financial Suppurt from the lntcrn;1tional 
Communit'.I· for Hioterhnolog'.1-Rclatt:d I.oral 
lnitiatiH'i in I>n eloping Countries 

In \ it:1\ of th.: incro:;1,t: in hiott·i:hrwlo!!:-rdall'd ini11.1-
ti\<:'> ho:in;! und.:rt;1ko:n h: do:\.:l11p111!! c1nrntrr.:-.. ;1dd1t1<'nal 
linancial -;upp11rt fr11m the: rn1.:rn;1ti1•11.tl .:11mmw111: ,h,iuld 
ho: t:ni.:p•1rag.:J to fa..:ilit<lll' thl' inkgr.111011 Pl ,1rall.'~ic 

hinll.'d111ol11gi.:' thal .:nhanco: hiot.:dwnln!!ictl -.11luti"n' 1<1 
local prnlilo:nh . .:-.p.:i.:iall: th1h<: h;I\ in~ pPknlr.tl hl'ndih 
for otho:r dt:\ t:l11ping Ctlliillril', I \.1mpk, 111 .1ppn1pn.1k 
pr11hkm-oril.'nfl'd hi1ik.:hnnlo;!:-rl'l;11o:d initi.1li\t'' in•l•idt· 
a l't:trolcurn \licrohiolo;!! f B1nro:rnnlia1inn 1i'r11j.:Ll111 \·1o:1 
'\am. ;1 "iw.1:1inahlc [k\L'lnp111..:nl I ra1111m• ( \·nlr..: l'nijn:t 
111 Ch111a. a I r,1ditional \kdtcrnt: f11r .\ll>S l'r•>ll'Ct irr 

I hailand. and a B10,alint: :\!.'.r:rnllur,il ( ·l'nlro: 111 thl· l 11ill'd 
:\rah lmiral<:'>. I· iruncrai '>t1pp11r1 fr11rn !he 1;11l'rnat11iri;tl 
commurri1: Giii ho: u,o:d lo ctfrlli\l'I! rn11hil11l' rnll'maltPr .. :I 
.:\po:rlo, and an:o:" appropri;1ll' hi11t··c hn1 •IP!! rl'' 1ha1 .tU!!Tll<:nl 
nalion;il ctlorh. "iuch ti11;111L1.rl o,uppnrl -.Ir.ti< C'i<:' ;tll1•1\ 
rn;l\illHHn C1l\I ctti:cti\l'Tlt'" 111 lhl' ltr•?1r,·d rt:··••llrtl··, 
pro\ id.:d h~ lh.: 111ll'rn.11111n;tl c11rrir1111nrr\ .1111! .J,,11pro\1.!,· 
"Pf1Prl11ni110:' hir ;1 rnnrt· .1c"lt\c' J'.lrl1,·1p;1!11111 ,,i 1k\t·l11p111c• 
c1111nlrtL" 111 1rnpkmo:nlin!! thi: :\~·.:n.Lt 2 I \\nrl-. pl.m I Ji,· 
,ft;1rrn!! ol d<.:\l'l11p1n!! co11111rr,··.· !"1ri;1nc1.tl rno11r,,·, ,ind 111 
1Ji,·1r 1;tlu.1hk mdl!!l'Tlllil'> ~111•1' kd!!l' ,1r,· P"'"li\c' c11rllrr· 
hllll\111'> th;1! Liil hl' h1c:hl1:.ohll'd 

:?.:?. Third-Counlr~ 1-inanrini.: in ( oopl-ralion \\ ilh '\l'" 
Small l>onor C111111tril'' 

l>L''f'lll' 111,· •.kLlt11111~· 11tr1, 1.tl dnL·l11p111L·11r .1·,·.1.r.1•1··.­
t111m lro1d1tr.111.tl .!1111111·, l11r dn··i11p1nc' l 111111tr1c· .. 1'11·rl· 1·, .tll 
en' 11111.1~· 1n!! ',IL'TI ot 1·111n:«·11n· o111d lllL TL".t·o111 :' p.111 IL 11•.1r 11111 
111 ,111,dl Ill'\\ d11111>1. 111 rile· 1111l'rn;1!11111;il L"11m11111111t1 I lie··.,· 
d11111 w, .trl' .t•h otrll Ill'.' dn ,·J, •11111:• II If 11111•. ,,·,·~Ill'.' :·r .1d11.1I I\ 



t•• i111:r.:asc:th.:ir nil.: in th.: i111.:rnational cnmmun1t:- \!a•1: 
,,f th.:,.: c<•urnr.:s gi\.: high pri,1r,c: 111 hi,1t.:chrwh•g: 
J.:\ d<1pm.:m anJ s.:d. t,1 furth.:r .tJ\ ;me.: th.:ir hi1•!.:d1-
rwl11gical <:apat:it:. 1 >n th.: nth.:r hanJ. th.:: ;n.: in a 
p.1,11i,1n 10 pnl\ id.: trainrng and rt:S<•lm:.:s that pnmwt.: th.: 
··:nt.:nn..:Jiai.:·· hi11t.:dm11h1gi.:s 11tkn r.: .. :··ir.:J h: 1.:,, 
J.:\ .:h•ping ..:11untri.:s. 

lhirJ-..:111mtr: tinancing 1hwugh 1ripani1.: cnop..:r.11i11n 
-;fwulJ hi.: acli\ .:I: ..:null:rag.:J anJ pn>mo1.:J in ••rJ.:r 111 
c<l!isoliJat.: and maxim ii'.<.: limit.:J r.:sour<:..:s anJ t11 acti\<.:h 
pursu..: 1.:11mmnnl: 'har..:J 11hj..:cli\<.:s anJ g•.1als. Tl:t's<.: 
n1np..:rali\.: a.:I:\ iti..:s \\ill hdp 111 .:nsur..: that dfrns h• 

impkrn.:111 .-\g..:nJa 2 I ar..: glohall: inti.:gra1..:J anwng 
n1tmlrit·,_ 

IX. Conclusion 
lkctus.: hi111.:d111nl11:,:_, is a !...:: anJ r.1piJly <.:\111\ ing 

1.:d11111lng: anJ <:an hi.: \\iJd: ;1ppli.:J in dforts In achi<.:\<.: 
glnha!I: sustain;thl.: J.:\·dnpm.:nt. inmn aliw m.:d1anisms 

,h,1u!J hi.: aJ,1p1.:d !n .:nsur.: that Ji.:\ d"ping ,:,iuatri.:s 
parti..:irat.: as full p.inn.:rs in gh•hal and i111.::;rat.:J .:tl,irts 
II• impkm..:nt th<.: \ an1ll1' pn>;,!ramm.:-. s.:t 111:! Ill 

.-\:;.:nd.t ~ i. f",1 !it<.:<.:t !his d1alkng<.:. thr<.:t' flt:\\ tina111:ial 
r.:snurc..: m.:d1;mi-.msar.: .. ugg.:sr..:..! for n11hid.:rati1111 h: th.: 
int.:rn.11im1al cnn:m~mit:. Iii.:-..: induJt· 

rl1.: i.:st;1Mish111..:nt 11f an ln1.:ma1i,lllal Bi,1s;1kt\ l"nht 
Funt! 
Th.: ..:'tahli-.hm.:nt 11f an In!.:rnalional \'..:nlur.: Capital 
FunJ for Bio:.:ch111>lllg: 
.-\n in..:r.::is.: in Offici:il I><.:\ d11pm..:nt .-\s istan<:..: h•r 
hr11t.:..:hnol11g:. 
In aJJi1i11n_ nt:\\ anJ impnn ..:J :lnan<:ing slrat.:gi..:s 

,ug:;.:st.:J for <.:llnsid.:ratinn induJ.:· 
Finan..:ial suppllrt frllrn th.: i111.:rnati11:ial 01mmu11it: hir 
hint.:chnoh1g:-rdat..:J lnt:al initiati\<.:s in Jt:\d11pin:; 
nllmtri.:s 
rl1irJ-01un1r: tlnancing in conp.:r;1ti<ll1 \\ i1h !lt'I\ small 
Jonor t:nunlri.:-.. 

f ', '". ~ ' . 
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B. NEWS AND EVENTS 

UNIDO News 

ICGEB moves forward 
The resumerl first session of the Board of GO\·ernor.- of 

the International Centre for Genetic Engineering and 
Biotechnology (ICGEB) took place at Trieste. Italy from 
3-5 October 199-1 where several issues outstanding from its 
first meeting held at Vienn:1. during April I 99-1 were 
deliberated and important decisions taken. 

At the time of the meeting of the Board the new 
premises of the Centre at Trieste .:omprising 7.000 square 
metres was inaugurated in a meuing .1ddressed by repre­
sentatives of the Italian Government ;md local authorities 
and the President of the Research Area of Trieste 
(Professor Romeo) which has pro\·ided the facilities. 

Addressing the distinguished gathering present at the 
inauguration. the Director-C:eneral of UNIDO. 
Mr. Mauricio de Maria y Campos. commended tht> 
Governments of Italy and India and the Research Area of 
Trieste in building the infrastructure and facilities for the 
ICGEB at New Delhi and Trieste respectively. 

Mr. de Maria y Campos ob~erved that the generous 
support of the Government of Italy. together with the 
visionary role played by Professor Abdus Salam resulted in 
Tricste becoming a leading international city for science 
and technology and a meeting ground for scientists of 
North and South. At the openin!-! of the meeting of the 
Board of Governors. Mr. de Maria;.- Campos underlined 
the importance of providing assured support on a long-term 
basis by the Mcmbcr Governments to the ICGEB to enable 
the Centre to maintain and accelerate the excellent pro­
gress already made in the short span of its existence. 
Mr. de Maria y Campos observed that competiti••e research 
in the field llf modern biotechnology is expensive and 
sufficient rcsources should bc made available to thc Centrc 
to enable it to pursue its critical mass of activities essential 
for achieving its objectives. 

Mr. de Maria y Campos further noted that it is timely 
10 initiate a long-term collaborati\·e programme between 
IJNIDO and ICGER in areas including biosafety. commer­
cialization and conservation ofbi;1di,·ersiiy at the molecular 
l.:vcl and its sustainabk utili7ation. 

Opcnin,:: this meeting of the Aoard of Ciovemors. 
Mr. Adolfo R. Taylhardat. President of the Board. urged 
those countries who have not yet joined the Centre lo 
become memb1.rs. particular!;.- in 'iew of the fine prog1ess 
made ~y the Centre in research and product development 
and in providing training to the developing country 
scientist~. 

Among the decision~ tak..:n hy the Board at the meet in~ 
arc approval of membership of the Repuhlic of Slovenia. 
apprmal of staff regulations and adoptilln of rules of 
procedure for the Board. and election of the Council of 
Scientific Advisers (C'S:\) The CSA consists ot" 
Professor I. I. Cavalli-Sforta. l'rofcssor A. Chakrahart~. 
l'rofcs•;or Ci. (ieorgiev. Profc<snr X. <iu. Professor 
A. Kornben.:. Professor J. l.cdcrhcq.:. Profl.'s,or N. Okafor. 
Professor Ci. l'admanahhan. l'rofrssor 11. !'orre~. l'rofe~sor 
I' Valcr1111ela. l'rofcs;;or R Wu. which includes f\\o nobel 
laureates. 

!'t1gc 8 

Thc mecting of the Board of Govcmors was followcd 
by a t\\o-day (6-7 October lq9-I) scientific confcrence on 
"Emerging biotechnologies and industrialized llppor­
tunitics... •\hich was attcndcd by O\er -10 ddegates 
representing acadcmia. industry anJ Govemmcnts. 

UN and other organizations' news 

The International Plant Genetic Resources 
Institute 
Following thc ratification of its Headquarters Agree­

m~nt and the publication of thc Agreement in the (ja==ctta 
lj)iciali: of the Republic of Italy. th.: lntcrnational Plant 
Genetic Resources Institute ( IPGRI) has started to function 
as an independent institution of the Consultati,·e Group on 
International Ag. i.:ultural Research and as the succes~or to 
the lnternatit:!'lal Board for Plant Genetic Rcsourccs 
(IBPGR). To ensure an orderly transition. IBPGR wiil 
continue to operate alongside IPGRI until April May I 99-1. 

While IPGRI will opcratc as an independent inter­
national institution. its long association with the food and 
Agriculture Organization of the Unitcd Nations on pro­
gramme matters will be maintained under a Mcmorar.dum 
of Understanding on Programme Cooperation. signed on 
21 Scptcmber IQOO. 

IPGRI was established as a legal entity under inter­
national law more than two years ago und:!r the terms of an 
agrcement signed by the Governments of China. Denmark. 
Italy. Kenya and Switzerland. The .igrcement has since 
been signed by an additional ::,J countries: Belgium. 
Bolivia. Cameroon. Chile. Cyprus. Egypt. Greece.Hungary. 
India. Iran. Jordan. Pakistan. Poland. Portugal. Romania. 
Russia. Senegal. Syria. Uganda and Turkey. 

IPGRI has four major objectives. First. rt will assist 
countries. particularly in the developing world. to a'\scss 
and meet their needs for the conservation of plant genetic 
resources and to strengthen links to users of those 
resources. Second. it will build international collaboration 
in the conservation and use of plant genetic resoun:cs. 
mainly through the support of nc:tworks on both a crop anJ 
a geographical hasis. Third. it will work to de\·elop and 
promote improved strategics and technologies for the con­
servation ot plant genetic resources. Finall~. the Institute 
will provide an information service lo infom1 the world's 
genetic resources community of hoth practical and 
scientific dcvclcpments in the field. ( Soum.:· s .. ,n Rd,·ast'. 
199-1) 

Forestry information network 
The Forcstr;.- Research Net\\ or~ lnforma!iun S\ ~!cm 

( H >RNIS) i' accumul;11inµ information on in,titution~ \\ ith 
project~ and capahilitie~ of potential inlere . .;t 10 the Center 
for lntcrnalional l'orc;lr~ Rcsearch1CIH>Rl lhe FC>R:--;ts 
!cam is collahorating \\ ith the l.uropean I r11pi;;al Fore,: 
Rl·,earch Network in dc\cloping and 1cs1m1: a li>rt"'r~ 

"f1ont end" \\hich ma~ he '>llilable "' a ~loba! .1;111d.1rd 
for '>llmmarie' of forest1: re\l.'arch pnucch for A<iRLI'. 
the principal da!ahasl' on al.!ricultural ·~ :arch pro1cc1s 
in the h1rnpe;111 C1111111111nit~ !'or additional ;nforma11on 
corHacl l>r Jcffrc;. S.1:-cr. l>rreclor <il·neral. l'IH>R. 
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PAHO 
The Pan .-\m;:ricrn lkalth Organization I P.-\HOL a 

regiJnal office of the World lleaith Organization t \\"IIOI. 
ha;; initiated a hl>di,ersit~ initiati\e •o e.,plore connections 
bet\\een biotechnolog~ and biodi\crsny and w strengthen 
sc:entific resear(h in member countries. ·-rhe il!entitication 
and e\aluation of biodi,ersity in [member States I can be 
used as a method l)f fostering scientific and technological 
o.kvelopment. particularly in biotechnology. cellular and 
molecular biology. bi .. Khemist~. phyto.lchemist~. phyto­
pham1acology. mycology. pharmacognosy. pham1acology 
and ethnobotany. \\ ith resulting benefits in resoh ing both 
old and new health problems through the de,elopment of 
new pharmaceuticals"'. said PAHO Consultant Dr. Julie l\1. 
Feinsiher. Part of P.-\HO"s mission is technicalcoopaation 
'' ith member countries to create clear anal\ ses of bio­
di> crsity conservation. sustainable use. and health research 
and their interrelationships. For more information contact: 
Dr. Julie \. Fcinsilwr. PA!IO. 525 23rd Street. \W. 
Washington. DC 20037-2895. l'S.-\ Tel: 1-202-861-
-1303 -130. Fax: 1-202-861-8-172. :Source: Dnws1~i-. 
\'ol. 10. No. 2. 199-1) 

OECD looks at the "green face" of bio­
technology 
At a time \\hen ~ome bintcchnologi5ts are promising 

considerable en,ironmental benefits from the use of 
nwdem biotechnology. the \ ic\Vi of the Organization for 
Economic Co11pcration and De\elopment tOECl1l arc 
\\Orth considering. In the August September 199-1 edition 
of the < JEC '/) < Jhs,-r\w. Saloma') \\"aid of the OECD Bio­
technology I 'nit discu,~c'> the ··green face·· of bio­
technnlogy. In 1h .. · \\ al..c of hc;1hh care and agricu!t:irc. he 
sugge,h. biotechnology i~; mm turning to a third 
application carcof the environment. ··\tany commentators 
believe that biotechnology i' on 1:1c \\ ay to b.:coming one 
nf the main ·generic tcchnologic~ 1>f the next crntu~ ··.he 
say~. ··modifying economic anJ social conditions in major 
ways. as infom1ation •cchnolngy has been doing for the last 
kw decades"". The su :ces-;ful diffusinn of any new tech­
nnlo~y. he suggcsl>. t'.cpcnds on the 'atisfact1on of !i\c 
criti:ria 

.-\ Ill.'\\ range of technically imprmed products and 
processes; 
< ""t reduct inn for many of them; 
Social and p11litical acceptability. 
I m i~::nmcnral a..:ccprability; 
l'cr\asi\e efrcch throughout thc economic sy,h:m 

.-\Ucnlion i' focu,cd 11!1 cm 1ronmcn1al hioh:d111olo!!Y 
Information tl·..:hnolo~y ''lli,fil"' all liH: criri:ria. 
I m ironmcnt.il hiotcd111oln!.!y appears to sat1· ;y ar lca,r the 
lir,1 crn..:rion. \\ llh a grim m~ r.1111.:c ol prodtKh and 
'en IC<.:' on olkr 11\ er rh..- 1;i,r fi\ ... y car' I or lhc second 
crircrion. 01w nl tlw mmr trll1cal ""cts of h1olcchnolo~y 
comp.irl·d !11 other cm 1ronml·nral tcdrn11l11gi<"' ··..:ould he 1h 
de;1r. '11mcr1ml"' 111.1"'' l' c11.r .uh ;1111.ll'l' 111 t'\ cry · • ..-l'f11r of 
en\ 1r11n111t·nr.il rc111ed1.1!111n ;1ir. "' akr ;ind 'oil I l,1L1 
colkl"!t"ll 1n rh,· ·~,·1h.-rl.1nd' 111 I 1>11; I 111d1c.11c ! !hat 
h1111l'd11101l11l'\ '' lhl· """' .. ·'.p..-n·.1\l· ml'lhod 111 ;ill rhrl'l·--

Aiological clean-up Methods are much more ··sustainable·· 
than competing methods. Wald c;;includes. which include 
extraction. thermal treatment and incineration. steam­
stripping. chemical scrubbing (;iirl ;ind oxidation (water). 
ultra-filtration and so on. Major ad\antages an.~ seen under 
both the third and fourth criteria. In 1em1s tlf the fifth 
criterion. pen·asiveness. Wald suggest~ that <he potential 
m;irket for cm ironmental biocechnology ;;ould reach 
··s;5 billion or more .. hy the year 2000. Dct.iils: OECD 
Publications Senice. Chateau de la l\tuette. 2 rut' :\ndre­
Pascal. F 75775 PARIS CE DEX 16. France or on · 33 I ~5 
~ • 82 00. (Source: Biot.:clmology Brt!f,•tin. August 199-1) 

Study released by UNDP charges compensation 
to developing countries is inadequate 
De\-eloping countries would be owed as mucii as 

S5 . ..i billion if the~ were compenoated only 2 per cent in 
royalties for global seed indust~ sales of S 15 billion and 
20 per cent for pharn1aceutical products deri,ed from 
indigenous plants and knowledge. according to a recent 
report commi~sioned by •he t:nited Nations [)e\elopment 
Programme 1eND1'). 

The study. ( ·om,·n-i11g /11d1gL'llom A."now{L'L(~L·: /nt,•­
gr,if ing Twn S1·_;tt'ms of /1111m·aiim:. conduct.:d by the Rural 
Ad\ancement Foundation International (RAFI) fur UNDP. 
focuses on forming linkages bel\\een indus-trialization and 
en\ironmental protection as an integral part of the merging 
concept of sustainable human de\"elopment. mandated by 
Agenda 21 of the 199:! L'ni:cd Nations Conference on 
En\"ironment and De,elopmcnt t UNCEDl. Agenda 21 calls 
for '"recognizing and strengthening the role of indigenous 
people and their communities ... with a 'iew to promoting 
en\"ironmentally sound and sustainable development.·· 

l"he report recommends spccilic steps 1tmards the 
'"e,tablishment ... of arrangements to strengthen :icti\c 
p;;.rticipation of indigl!nou' people and their communities in 
the national formulation of policies. laws. and programmes 
relating to resource management and other de\"clnpment 
processes. that may affect them.·· The new ··intellectual 
integrity framework·· suggested hy the report includes: 

- Consultation with indigenous c1inmrnnitics lo lt•arn 
their preferences; 

- ldcntilication ,if bi1•logical ··in\cntion,··. including 
their oriµir,_ names of the discn\ crcrs. \\hen they arc 
deposited in genehanks. and \\hen patent application 
i'. 1nadc; 
Protection of gcrmpla-,m in gcnehanl..s h~ rdii:;in!.! 
patcnts to applicanh other than those h\ the 
dncloping l\lunirics; 
lmcstigati1111 of complainh from ind1!.!en1111' com­
munities and their< io\ernmcnts. 
l>hpute rcsolutwn; and 

- :\ fee 'lrt1cltlre lo co\ er c\penscs h~ s11urc.: t:1H111tri<'' 

I he rl."port dairn-; th.11 ;in l-..11ma1cd R:t per cent 111 rhe 
\\11rlo.J', pop11Lir1on 1kpcnds 011 ind1!.!1."rlOll' ~llO\\lcd!.!c lo 
mccl 1h .. ·ir food and llll"dicm;il nn·d, I lo\\l'\l'L rlw r..-(i· 
p1 .. ·nts of lhl''>l' h .. ·ndits. !he rep11rt lurth..-r rhar!.!e' .• lo no! 
pr11\ 1d..- ;1dequ.1r-: comp•:ns;i1111n. 1m11h«mcn! 111 d .. ·cl\11111-
mal.. in!.!. or rcl'P!'.111!1011 of :hh llhl1_t'.t"l:rn1-, 1..n• 1\\ kd!.!e 

1 lw \\ 11lcly acl..n11\\ kd!.!cd ,., ... of r.I\\ 111ateri;il., .111d 
ind1g .. ·n1111' l..111m kd!.!L' hy 111d11qn '" <'\acerhall'd hy lh..­
!.!rP\\ 111:.: thl' 111 p;1rcnt, \\111ch !..'.r.mt L'\l°lll'-1\l' pr11l«l"l1on 111 



:'\orthem c,>rporatil'ns and researchers ti.ir m.Jterial or 
knO\\ kdge \\ hich originared in the Sl'Ulh. according cu a 
R:\FI s!aternenl. One trend noted in the currer.t mana!-!e­
went llf biodiwrsity is that de\dnpcd n>ur.try cnrp,irations 
are increasingly using medicinal plants in the dcwlopment 
1>f their product:-. \\ i1lwu1 paying rt'Y a hies 1,1 the source 
count~. 

The rcpnrt in dudes a \\ ide-ran:,:mg list of 1n er 
I 00 in•;tanccs of !he '.\l>rth henetiting from the South· s 
resoun:es ;md SC\ era! dozer. cxampks of ··potentially 
patcntalJlc .. prndu.:ls or pro.:esses dc\doped by indigenous 
.:ommunities thcmsd\eS. For example. R:\FI says chat 
.. fam1er-deri\ed Fthiopian barley is worth Sl~O million in 
the l;nited Stat·:s ea.:h \car. The annual \alue ,,f the 
.-\meri.:an crop is nhirc than So70 million.·· 

In .:ailing li.ir changes in gt1\cming the ownership of 
hi11!ogical materials and local knowledge about them. R:\FI 
cites a particularly inequitabk exampl1·: .. lndustrializeli 
.:nuntries parent ma!erial \\holly or partially deri\ ed from 
fanners· \arieties. [Th.:nj as pri\ah: companies lllll\<.' ir.to 
:h.: d.:\doping cnumries · s.:.:d mark.:ts. indig.:noas farm.:r; 
are finding rh.:ms.:h.:s paying for !he .:nd prnduc! of th.:ir 
o\\ n g.:nius. 

lndig.:nous kno\\ ledge has not heen simpk accumu­
Iarion. the r.:port ront.:nds. bur r.i:h.:r the n:sult of a 
.. dynamic coop.:rati\e innm at ion syst.:m which continu.:s 
10 \\ork ... ::md otkr hope for planetary sur\i\al. 
To d.:stroy or ignnr.: chis system \\ould ... depri\e th.: 
world of on.: of ih main snurc.:s of inml\allon and 
di\ .:rsity.·· 

.. The real chall.:ng.: for scienc.: and t.:chnolt'gy in th.: 
d.:cad.::· ah..:aJ is lo find m.:chariisms 10 all11w rh.:sc two 
s.:para!c. hut highly cumpkm.:nlary. sy st.:ms lo work 
111g.:1her ... the rcpnrt states. '' hik --ih.: chalknge for the 
co11perati\c sys1er.1 is tn recogni1c the potential rnerih of 
:he 111h.:r sid.: ... In this end. !he report \\ams tha! recent 
trends in imdh:ctua! pmp:.>rty rights suggc.:st that ··the ·rnks 
of the game h:ne shifted in the last kw y_ars and the 
scupc 11f the paten! system is hecoming limitkss ... 

Issues and trends in !hl.' management .ind us.: of hio­
di\ ersity and ecnnomic :mJ social contribution·; of 
indigenou' rural com1111;nitie-; in nurturing hiol11gic:1l 
pr11du·~ts and procc"'-'s are als1l re\ IC\\ ed. 

B;1,ed on this stud:. I "'.\DI' plans to con-;ult \\ ith 
indi:.!..:111111.; peopks· or;::mi1ations in l.atin and Central 
.-\menca. :\si:1 and the 1'.1cilic. and P•"sihly .-\f, ica :o learn 
their\ iew·: of thl.' mmt appropriate -;trategil.''i for prl.'s.:n in;.! 
1r.1dition:il kn1m k·d;:.: and th.:ir inno\ations and 
contributions. 

··.-\,a first step. indi;:enou' CllaJJl\llllltle' ,!Jould me.:t lo 
di.,cu" •heir p11hi:: i:hoi<.:.:' :1t !::;ht al •hl.' rc;:111nal k\d ... 
thl.' r.:port 'u;:;:·:,h. and .. t.,\o- and lhrec-da: \\orkshop. in 
c.1ch rc·~inn of thc \\nrld could help e,1;ihli'h ;1 r•:.111,tic 
un,fc·r,landm:.! ol tlw current 'i1u;111on and the re.ii 11rpor­
tllni1 i..:<· 

I hi.' rl.'p1lrt ur!.'l"'• rlllrltrLitcr.il nr:.!.lllll.1t11111'. 
c io\L·rnmL·ni... n1111-:_:t1\L·rnmcnt.il 11r!!a1111;1lllll1'. and ll!hcr 
rn\111\.-.l !ll 

i ·111l'.11kr hrrthc·r '111,h 11f 1ll\L·n1t1r·,· l·crt1li1·.1i.-" .111d 
111;11rr1.il tr.111.,kr .1!.'rce111,·n!· .. 
I n.:o111r.1!.'.l' ,·,t.1hl1,h111l·nt 111 1hc .1ppr<1pr1.1k n.1111111.il 
k~·1·.l.1tl\Hl .111tl .1111nrcrn.11111n.1I1:<11l\l'lll11111. 
I ,.i111.11L" 1hc p11.,1hi11I\ of .1 1r11.1 l1111d l11r 
rcmunrr.1111111 of 111d1!.'L·n1111' k111111 kd!.'.l". 

F -;tahlish nwdd agreL·mencs for (it>\ emment<. 
1.:1>rpl'rati1>ns. and indigL·ri.>us '''mmunitr•:-;: 

- Disc·tiss thL· n•k ,,f in,ligL·1111us :.:11111munit1es r.:g:mling 
Ill SI(// CllllSen at illll: 

- l'fll\ Ide key infonnation h> indige!tt)llS r<'llpk: :llld 
- Com ene a meeting\\ ith inJige1J<1u~ 1>rgani1 .11i11ns and 

infonnati,111 e\perts "' discus~ recds ;md means ti1r 
-akgu;1rding the de\d1>pmcnt and <:\change 1>f 
indigen\lus km•1\ kJge. 

h1r further infonnatiPn <'n thl· 1 ·snp rep11rt . .:nntact: 
I 'nited '.\atillns De\ ::!1,pment Pwgramme. Bureau for 
Policy and Pwgrarnme Support. l )nc l 'nitcd '\ati1>11s PlMa. 
'.\ew Y11rk. NY 10017. l"S.-\. Id. l-2L>l>Oo-5312 
I Source: /)i1·,nur. \"nl. IO. '\1>. -t I 'llJ-t) 

International genebanks come under 
United Nations FAO control 
:\n agreement signed at the I ll'l.t annual meeting of rhe 

Consuitati\.: lirnup nn lntemati1>nal Agricultural Research 
tC<il:\R) in Washingtnn DC places some uf th.: \\orl11"s 
mnst important c\llkctions of p:ant genetic rcs11urcl.'s under 
th.: authority of the l ';1iteJ N:Hinns Fm>d and .-\griculture 
Organization. Sign.:d in Octoher 199-t. the contract c1n-.:rs 
genebanks hous.·d in CCil:\R-spons;1red r•:search centres in 
:\frica. :\sia and I.at in :\merica. Th.: agreement alh>\\ •: the 
rcse;1reh centres to hecom.: legal trustees of the n•lkctions 
th.:y hnuse and cpuld pa\.: the \\ay for other intcm:11ional 
and national collections of plant samph:s 10 he placed under 
a similar arrangement. 

Th.: agreement P.10\Cd r ~\\ard after al! 
112 < i1l\ emments attending th;: lnterg1n crnmental 
Committee on the Comenti<ln 11!1 Biological Di\ersity in 
June 199-t in l\!airobi called for the est;1hl1shment of 
imer!.!mernmental control n\l.'f the genet;c resourcl.'o; held 
in ch.: gl.'nehanks ( ·nuntrie\ that di mate samples k.ireJ that 
they might no! hcndi! from :111: hreedinn imprn\ements 111 
their -;amples. The new agreeml.'nt kgally hrings the 
genehar.ks under the Bi0Ji\ersi1: Cn1l\i:nli11n and puts 
d1mor' of seed Slllck in a po,itim1 \\here the: cnuld hendi! 
in the futurl.'. 

Together the gene hank\ Co\ ercd hy the a;:reemcm lwld 
"00.000 difti:renl ,.unpk-; Pf the \\or!.!".; mo't impPrtaal 
,rapk foods. sui.:h a•. rice. \\h.:at. mai1e and 111her i.:c·re.1k 
1\ hid1 arc 'ital for hrl.'l.'11in;: cr11p' 11f the lu111rL· I hr' 
.1cc11·111t.; tiir appro\ima!d: .JO p1·r cc·nt 11f ;ill unique 
,;1111pks held \\orld-\\ rde. in..:h1drn:.! Xtl.IHIO ri.:,· .,;1111pks ;It 
thi: lnternalion:ll Rr<.:l.' Rl.''l.';1rd1 lnstll!lle in the l'hr!1pp1nes 
;md .~:'..OOO \\heai sampk' .11 !he· lntcrnati1•nal \f:ii1e and 
\\ he:ll lmprn\emi:nt ( ·enli:r rn \k\r..:P. l·11r hrrthl.'r 
informati1111 con!;l(t ({;\I I. 7 I Bank \trcet. Surll.' 'll·I. 
ll:U\\,1. !lnt.uin Kil''"~- (";1na1b lei: lhl ;l '1>--<·X~'l. 
LI\ 11>i;l '1>--hXX-I. l-111.111 r.tli.:;111t1\\<.:hapi.:or;: 
!...,nur.:e t if,,/•,tf f\»/r, ;,/,· t ·,11111•.1: . ..:,11.·r. \"111 -1. ~ •• -1. 
1'1'11) 

Key provisions of the FAO-CGIAR Agreement 

!'Lil,. I ht· mll'm.1111111.il )·,·rn1 pl.1·.111 1:111k,111111' 11nda 
lhc· .111".J~lll"' ••I I \I l .1·. p.1rl nl 1h1· l111l"rn.111nn.•i 
:'.;,·l\lt>rf.. ,,f I 1 ,\11111"·.r11pl.1·.111 ( 11llnt111n .. 
\,11t ll.11111 11\llll·r,hq1 t>r ,l·l·~ 11tklkc111.tl prnpl"rl\ 
11'.•hh n\ rr 1k ·l!.'.11.1ll'd ~·l'rrnpl.1·.111 .11 u"' •. 111,,1>111 '.\ rll 



holJ them in tntst for the hendi! 11f the inrema!i1inal 
l:ll!ll!llU!lit:: 

- '.'\1l! sed.. ;tn\ tntdb:tual rn,pr:rt: rights 0\ r:r 
Jr:signateJ gr:nnplasm 1lr rr:btr:J infom1a:ion: 

- \tmagr: anJ aJministr:r thr: Jr:signateJ ger:nrlasm 
;i.:corJing to intemati,,nal stanJarJs: 

- l'rll\ iJr: F.-\0 \\ ith accr:ss to th~·ir prr:mises tu nwnitnr 
aJhr:rcncr: Ill these stanJarJs: 

- R.:cogniic tr.: int.:mational autl11lrit: ,_,!· ;hr: F.-\(, 
Commission 1ln Plant <i.:n.:ric R.:,11urccs m s.:mng 
p1,hcies for rhe Inrematwnal '.'\et\1, irk: 

- \lak.: rh.: J.:signat.:J g.:nnr .. tsm anJ rdat.:J 
infom1arion a. ailat>k '' ith1lU! r,·,trict ii>;· 

- Ensur.: that the rei:ipi.:nh 1lf tL 
:..;c-ro.;: ~nJ 

:csignar ... J 
g.:m1plasm arr: h1,unJ t,1 th.: ,,tm.: t:l''" ' : :1 ins ;i, r•:r: 
C.:ntr.:s r.:garJing accc~.; anJ intd!c .11 rn,rc-1: 
prot.:cti1">n. 

F.-\0 \I ill: 

- Op.:rat.: th.: International • ;d\1 nr~ uf Er Suu 
(icnnplasm Cnlkctions \\ ithin 1111.: 1ram.:\1ork of th.: 
I ntcmational l · nJ.:naking 1in Pbnt ( i.:n.:tic R.:sources. 

- Recommend action r.:;_JuireJ to .:nahk th.: C.:ntr.:.> to 
aJher.: to thr: agr.:ed standard\: 

- .-\s-;i,:t Centres in t:\ a..:uating anJ or rran<krring 
ctill.:ctions in cas.: of .:m.:rgencics: 

- l'rt1\iJe th.: int.:mari11nal forum 111 s..:t polic: for th.: 
lnt.:matioral '.'\d\\ 1lrk and tn pn>\ id.: po lie~ ;uh ic.: 111 
the Centr.:<: 

- .\,sist C.:ntr.:s through rh.: pnl\ i.;inn nf nperti,.:. if 
s11 r.:qu.:•;c.:d: and 

- :\s,i'>t Centres in m.1king gem1pla•m ;l\a1bhk 111 

11>crs. 
I Snurcc: /J11-.·r.111r. \" 11L I 0. '.'\o. -L 11)9-l t 

Sprouting up: the CSD and biodiversity 
Ilic 1 ·nit.:d \:.!tin:1.; Commis>inn on S1h!.11n.1hlc 

D.:\dopm.:nt I CS() I re\ IC\\ Cd durin,: II• tlmd s.:.,.,1P1~ ir: 
:\pril I 99:' a \\ iJc r;mg.: 111 rn.1ttcr, Jc.ii mg \\1th l.md. 
dc,.:rti!ication. ,u,tainahk a,:riculrure h1n,!1'.cr,11: ;md 
h1otci:hnol11g~. I hc CS() \\a' 'ct ur t1> f11ll11\\ ur 11r: th1.· 
1mpkrncntar111n 11! :\!..'.~·nda ~I thc n1111-bi11J111!..'. dni:umcm 
si!!n.:d b: all n;ttinrh Jurin,: th.: 1·\:l.l I> I ;1rth S1mm;11111 
l'l 11~ .11 nati1>n.tl ;m.l mll'rnat111n:tl Inch 

I h..: CS() In' rcq11e,:cd thc ( ·Pn\L·nt11111 nn ll111l11c:11. i: 
lli\ cr,11~ ''' input mrn 1h t:Prn It:!..'. , ... ,,inn ·\t th·: 
'el"C'lld 'e"i(ln n! thc ln!cr!..'.n\ crnl'l<:nt.tl < · n111mlltL'<: lt1r :l:L· 
l"Pll\entio'l 11n ll1Ploc:1c1; ()1\t:r,1:: f( ·111>1. hd.I Irl 

.lune 11111.1 m \;;11r11h. 1! ,,,1, .1!..'.rcL·d th.it th" f 1r,r 
Cnn krL·nc.: 11! r hc l'.1rt 1..-, tn thL· C • •n \ L·rit 1n11 
11·1>P-l 1 \\hichrr • .:t 111 \..1".111hctl\l'L·n~S '•l\l'fllhcr.111<1 
,, I kl"cmhcr 11111.1 'h"uld (1>11\1,kr th,·< -..1, r1·1p11.·,t I h1.· 
("Bil h1t1.·nm Sl'd1.·t,1r1.ll prl·p,ir1.·d .1 \\11rk1r1!..'. p.1pcr 1ir1 thl' 
,uh1cll !nr ( ·1 W-1. h.h1.·d 1>:1 t•Hllllr\ '11hlllh-.lt1lh .in.I the· 
rq111rt of .Ill 1.'\'ll."rt \1.11rk,h11p. hL·l,f 111 \l,1,!ri.1. 
I I - I -I f kt11her : IJ•).I 

.\lt!J1111~h th1.' r1.·q11,·,t !111rll th1.· t "ll 1,1111,· h.l>lt.iii'. 
bci:.1u,,·1t"illh1·1k.il1n:!\\lth \~,·1111.1.'I .,,tupk1 l'"n 
h1,>dl\L'r,1t\. tl1<· l111n1111 "1.'<r1.·t.111.1t 111.11k 1! , k.1r 111 1t. 
p.1p•:r th.I! thl· ll'il'·l.'r\.t!1111: 111 h1 .. !11;'f\.tl dl\1.·r -It'. I· .I 

, r11•,, .. ,11it111;• 1·,.,11L· .111d th.it thn,·:"r1.· t!i1.· J'r"' 1.i"n .. 1:1,! 
111cd1.1:11·.m" nl 111<· I 1111\1.·11!11111 .111. r,·1.-,,111t t" •11.111\ •If ti:.· 
, , .111.·, 1111. l11.k1I rn \,"·11.l.1 .'I 11. •t p1 .r , •n•: ··1'1·, 1 r :. , l1.q•1,·1 
.\lt11.illl. 1 h.1pk1 I'"·" m111klbl .tlkr rlic- 1 II! I 1 in,·.•! 

ti1.: main rc.:11mm.:n,f.tt11•r1' ti> the· l .. ·;() 1\1>u!,! !1 c· !l:.!: '.! 

c1•r:,i-!crthe L· 1,ll\ .:nt i1111 :h the k;.:.il I: -t·1ri.i111~ 11·:,·· r:.:li· ··: .:! 
rn..:cha:ii-m 11• unpkm1.·nr 1:, ~c..:1>mmcti.l.1; '' '11' ,k.t! i:!c: '' ::i: 
bi1•di\ r:r.,it: Speci ii.: ;1rc.h in '' h 1..:h the l -.., [ l .1::,! : '.: ,· \ !\!I 

,!J.,ulJ Enk th.:ir .1.:cnJ.1' .;rr.: .. ww:•:.: 1•tf:d, :.·~v:-.. -
rnana:;t:rtlt..•nt. ~(.."rl~[j~· rt~'tlllf(-..•, (Pri'C~\~lti\l!l .~:1..f ~>;.." ;-r. 1 -

lllll[;\lfl 11f 'usuin.ahk ;1;,:r11:alrur1.· .1nJ rt!r.ti .:,., ·:!· •;':1:.:;:r 

the F.-\l) rn•.:.:.;, in .1Jru,rm; th.: Pi.mt 11c:nc:t:..: R:.:'" :: .. c·, 
lilnh;il S~,(Crll [ti !he l.tlfl\t:Tlth>ll. 111J1,,:;.:n.,11' !'e••f'°,·' .1::,! 
fann.:r.;· rights. -;u,t.111uh!c and ,,!!c' u'c 1>t t",•t..: .. h::.· 1":.:' 
anJ furthcring a pn1t1•..:11I ••n b11".1tct: I !11' \\1•::'.! ,·:::.::! 
tint r1llh intem:tti1•nal b1>Jtc' Jn cli>f' l'lk.:'.J\ 1.· n:c·, l ''.:' ::1, 

for C1l1>pc•atilll1. 
rlll." CS!,·, .-\J 1f1>( lr:t1.·r-\,c"11•n.1: \\ ,,:;._liL'. 11r.•1:;' ,.., 

'cch,ral i:-.sut~"" rn~c 1n 't"\' y,,rk tr1 1 ~1; :__-I L.;,:d.~!'- >· 
~ \lard1 (<N~ l"hc rim.I ,.._.,,!1 111 rncl 1n \1'::: '. ""'' .: 1"' :;: 

\:<:\\ Y1•rk 
l"h1h<· intcr.:,1cd in f11ll11\11n:: 1 -..1 l .k, ,.1, ;i:::,·n1, , .::' 

rci.:t:i\t: thc 'Sf> { r .i.:~,· . . I h-:11 .. :uh!1 r:..:•1 ,:..-r:,·r !r .. ::1 :r:,· 
S.:..:r.:tan:tt. C1ir11a..:: I :hr;1 ·\\JI'L l -..1 > 1 ;'.!.1:,: t 1• .. r.!1-
llJhlr. Di\ isinn !i1r \tbta1:1.1rk I Jn cl .. rr .. 1.·r::.; in,· i r;1tc-.! 

\:ati11n, l'l;ua. K11n;n lt1-l4 \,..-" 'I 1••k. \, 1 i""I- I "\ 
lei 11-2121 llh~ XX 11. I.:\ 1 J-:l~• "''; :: ,.-_I-:·:.::' 
Jpc.;d111gc.:irc,1r;r\11ur..:e \,,.i.":1:c·. ll,·,,·r::'•c·: i••·•-l, 

Danvin initiative projects help conserve crop 
biociversity around the globe 
.-\t rhc cncl pf th" ! 1111.; !.rn.!r:1.1r~. 1 :11:d '..:ti"!'· 

lnnkrcn..:..: 1111 1-rnm•nrn"rH .in.! lk'"'''i'·rnc:::: 11 '.!I Ill 
ll1 R111 dc fancir.1. !'rrrnc· \l111r,1::~ J,_,!J:·, \L1;"r ••! :l:c· 
I ·nit.:J "'-in;d1m1 .1rrn111rn..:eJ .1 'l''-: .. 1.d I l.:n\ 11 : 1!;1r:.1t11..: 
thrllU:,!h \\hid! fund' \\plJj._i t'c· e.trr!l.trf ,·,j f<'r !1•!!11\\-'.!f' ti> 
.-\~t.~nd.1 ~I B~ "11rp11n1n~ riun11.·r,'~!' .11. .. t!\ n :1.· ... !1 1 .to1i 

irnpnl\ 1n~ pri: .... t.. f \~tr !-'Tl .uh! "'dfl't.:r\ .tt 11111 .1r1 •: in,i thL· \\, ,rLJ 
the D.tf'\lll ln111.1tl\c '' rc·,r11rhl1r:~ '" l'rn:c•;'l: •) ,,: ri.;; 

Rio llcd.1~;1t11>n 11n I !1\tr1>rrn1L·11t .:rhl lk\l·!.-r:~:,·1:: ·.,:::,!: 
dc~ l.irc,J 

··sr.1te' 'h11uld '""!'1.·r.1k t.> ,1r,·n::1h,·:: ::,,!'.~c·::• •:1' 
1..:,1r;1(u: -!-ulid1n~ t, 1r .. :1-.!.1iri.1t"~1.: ,k\ ~·;, 1 j'r~:;.-r:: :'·· 
1n1prt1\ Hl:..'. -..(1t.:ntir:1.. u:1 .. L..·1 "'L1n.i:~1'...'. thr1·;1:h ....... ::.rn __ 1·! 

·,(n:;lt1til .1n~f r-.·lh!11d1 1 ~11...t; L.!~l1i.\!:._·,!-';..· .• i~Li h-. 

1...·nh.uh.:i!l~ th-.· dt..'\t.:ll 1f'T1h'!:: .. 1.i.q'r.:t:11J~ 1ir~r1: ,11i:1 .ir~ .. ! 
lr.tn•dt..T ,,, tc1..hn: 1:,1:11.: ... 11:1..l:;,.I~;::: th· .. , .1n.t ;:1r:11\.::r\:.. 

tc-dHl•.•l1>~il" .. 
lhl' rhrt't.." l>.tn\l:l ln:rt.t[l\t..' r':1 1il·,r·. ,::..·,1..~t'.'l0 \! !'· ... :1•.\ 

f111..ll'. "rt..·1,:1?1\..t!!: nfl ",\,1fk lf:\.d\ l~l:..' \.!l't' ........ ,~·~···'- r._· •".:!'".._;.. 

H111hhnc in,1i1111111n' to r11n'l"rH· Lt1111 \mnrc111 
lndil!l'llou' < rop' 
( >1...· '.\ 11ri~! t ,·11 .:.:r\.1T111n \f,,r1:r, 1 ~11··.: 1 ,.::·:.·: ! \\ 1 \!~ I 

I'• t1:1~krt.1~rn:.: .t ',fth!\ '" r!~i.· ,I.' 1./:, r 1.ir:· ~ ..... :1.'. :;,,,· ·'' ::. 

1d ( L'IHr.tl \!~l~:ri .... I '.111,.\;,:!'_' ;-·:~r1,;;\.:~ .. 1·" \ 1,' :"•' 

·_'i.:n1T11r-.. .trhi r1·!.1T~\;.", 1•! "\!~~:..· pr11·fi'.._ t::.!: ·_·1:11~. 1,,~1·;· 

P:t,.' pr1•fl..'1..f n;:l ~· t.il'::.h t f)1:\\i!1 li::T!.t!'\, ~·:.i :.! i, 1 .! 
._,•~1·11r!n:::1 td L\,·~,11•1:.~··,1it:n~:\ .n: ! .:. \ ~1·;» 1 

.1::~ r~1.. 1:..··, riL1! r~1 n:l\ t''1:rl1.1,:/ i·d1~·!i::·· d. 

11: Tl\1..' Ill ~:!1.!111:1. ',\ di 1 .:1 !L;.: f·~·- .t1~·1 

I !i1.' •11.1! id rt~1· ~1 1 1.:r i~L.1 ._.,1 I l :r·.\ t:: !:1. 11 i'; 

fl'' .u;.i f•.'!tr'.; .I ~i;~·'!:.•,!.d~1~" ! f i::-,d·. 1 ~~r 

.!.:Lt .t'.' i .1 

: i;q t ~h.: : :r r 1' 1 .. : ,I !·.I 

' ' 11.' i' I~ f ' I . I: 1 t ·. •, !1·11,,._,_. ! t, 
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Di ... .:ti,;sion ... in l'<1sta Ri.:a fr..:us.:J on <."\knt and 
.:11\ ··rag.: ,,f infon11ati1in 1'n pbnt gc:ri.:tic r.:s,,tm:..:s 111 s:w: 
J' ailahilit~ ,,f ..::1.p.:rts \\ ithin th.: r..:gi,,n ''" th..: taxa 
iJ.:ntili.:J a.; pri1>ri1: h: th.: \kso;1m.:rican ~t:l\\.,rl. for 
l'bnr li.:n..:tic R.:s1>tirc..:s t RF\IFRFI l: :iss.:ssm..:nt as to th..: 
r.:pr.:,..:ntat11>n ,,f th..:s.: tJ:1.a in ,·x sau coll..:ctwns: 
..:'l..:nt t1> \\h1ch J.1u sl11m th..: ta\a art: pr..:s.:nt in 
rn•t<."ch:J ar.:;is. th.: J.:taib or th..: mt'l1m1ation. anJ 
th..: n..:..:Js for furth.:r Jata g:ith.:ring on popubtions: 
n..:..:J !1> int.:grJtt: .!ata ~..:ts \\ith lit:l'graphic lnfomlation 
S.:n ic..: ( < llS l: n.:..:J for Jata transfer formaiS applicahl..: 
111 11: wu .:ons.:n ati1,n: anJ iJ.:ntitication of a numh..:r of 
high pri1'rit~ 1.1:1.a ~o that action plans can h.: 
J.:\d11p.:J 

Participants noi.:J that \\hik priority ta\a ar.: 
in\l"i1tori.:J in prot..:ct.:J ar.:as. th.:r.: is inaJ.:quat.: 
111 fom1atwn on th.: populat i1w; :\tt..:mk.:s agr..:..:J that as far 
as p11 ... sihk th..:r..: sflllulJ ht: a focus on p.:rp.:tuating much 
pf th.: g.:n..:11c rt:'iourc..:s in pn>t.:ct.:J ar.:a,. Though :lw: 
n1m.:luJ.:J th;1t onl~ in a ft:\\ sp.:c1;..I cast:'> \\oulJ th.:r.: hi: 
th.: n.:.:J to t:'itahli,h sp.:cific r.:s.:n.:s. th.:: agr.:ed there 
\\: 11 .- karl: h.: a n.:.:J to s.:t up S1lmt: targ.:t gen.:tic r.:s.:n .:s 
\\ ithin th.: prot.:ct.:d ar.:as. and m all cas"' manag..:m..:nt 
prnto.:nls ar.: likd~ 11) h.: n.:.:ded. 

1'.1rticipants agr.:.:J that th.:r.: is great merit in 

... 1.1nd.1rJi1ing data transkr fom1at~. Wh.:r.:as g..:n.:hanks 
h;n.: t.:nd..:d to d.:al \\ ith the n.:.:ds to transt.:r specific Jata 
r..:lat..:J 111 acc.:,-;inn., Pf ::ulti\ars. \\ild planh h;l\e to h.: 
th11rpughl~ Jncum.:nt..:d B1•tanic CiarJ.:ns Cons.:nation 
lnt.:m;1ti1inal f IH iCI 1 has Jt:\ .:l.1p.:t! an int.:matwnal stan­
d.ire! tr.m,fr~ fpm1at \\hich s.:.:ms to h.: a us..:ful tool to 
m.:rg.: Jata tin linth colkctioll'; in hotanic garJ..:ns and thme 
111 lidd g.:n..:hank' 11f g.:n.:t1c rl·s1~urc.:s in·aituks l's.: of 
... uch ;1 t.:..:hniqu..: \\llUIJ go far 111 dfort, to liriJg.: int.:r­
d1'..:1plm.1r: inkr.:'h 

I h.: m..:.:tin~ l1m11.:,I th..: di-;oN.ions tn \\lid ... peci.:s 
'' h1d1 .ir..: d1 ,,r.:I~ rdatL'J r,, 11nportant a;:ric11l!ural anJ 
fi,,r11c1iltur;il cr11p, l>11uu11..:ntat1<Hl fnr rh.: m..:.:tmg h:1.f 
t'r• •\ 1d..:d .m .h'r.:"111..:nt of .. ,\ lut \\.: kn11\\ ·· ahout the 
c·L·rtq'1•11I' of th•"c crop, ;:L.:orJul I" «•ill~ h~ RI· \ILRIT 
lf•L''t: rrldfltl<.:' \\t:[L' ,111,i!~,t:d anJ Jl'Uh,t:d in J.:t;11: O:l 
!h.: Ii.hi' of .1\,11bhilil\ c1l 111'11tutr.:' .rnd t.:\p<.:rt1'..: in th.· 
rc·c•111n_ .!r.::.:rr.:..: ol tim:.1• 11' , .... ~m..:nh .. r th..:\~ dd ~.:nr.:p1>11b. 
till· 11r.:e.l !1•r !11c1i... 1'11 cat.11111·11\1rPnm.:nh. ;1nJ .:c11nom1c 
1mp11rt.111c.· 

\, .1 r<·,ult. thl· t.1r:.:l'l t.1\.1 lnr <••••r.:r.111\r.: :1ct111n \\l·r.: 
ldC:lll 1 fil·1! ,l', f• 11!1 l\\' 

llil!h priori!~ '·'l'"t.1..:L·1•1h 1n.1h. ,I\ 11c;1d11' /'<n.-.n. 
\,lllh 1/1:·"· ·•r< .. 1. c11c11rli1!;1c1.:;1..:. ;md c;1";1\,1 
I ~:.11;;/i11fl. 

l'nonl\ \.m1;,,,,,.,,,,1 Iii!. .. ,.,.di\. /',1, I:; rl11:1i:. 

L·.:i 1· 11;11,,n: /'h\ ,,,;';, ./r,·.<.111' .:nd < ·.lf'\l, :1r11 

\\, \I< ''ill 11 .. 11 d,., <·l .. r pl.11;, !11r l11111rc .1l1111n 111 
, ,.n .1:!1.1t11111''1•h ·l••ll••r .. I "r l11rrhn 1r1r1•rm.1111•n c11nt.1d 
\I. IL!rri,·11,ilkrt \\,.r:,!< ••1b.-n.1111111\f11!11t11r1n:.:< r.:ntrc . 
.' 1 •>I l11111111c·,l1111!<11.1.L1 .1111br1,L:c·. < B ;111 >I. t " I·'' 11-
'' .·; .. ·--1 ;,,.I ·ill.id pl.1r:1 .. 1111.1Th nr 11!.. 

"'""~ inl! 1111· l!l"nl·fir cliHr,il\ nf \\ ihl nn· in lnclia 
\!111::·,,·r I),![\\ I!: 111111.Jll\l" l'r1111·, I .hp\\•, rr<'flll ·l" .. r 

. 1i,·.l.!111c· li:·h! <'11 .•:1vr.il .1·.pc.1·. <'I lh1· :•1·111·111 b.1 1·. 111 · .. tit 
r1 ,ft'f .lrll l' nf .t pi..·rl'llP 1.iJ \\ iJ.f rll 1.'. f', 'f/1 '/°,'\J I 1 ·,,if/, fi If,/ 

. '11·. ·.1. ·.11 r.11.:. (Ji,· r1· .1ilr ,If 1h1, r1···c·.1rl h. 1111,kr!.1!..,·n 

h~ th.: \1.S. S\\JminathJn R.:s..:arrh Founda1i11n in \taJras. 
India. is t:\pcct..:J to h..:lp ric.: hrl·t:Jers local.: sourc.:s of 
salt-tokrant g.:n.:s anJ g..:n..:s for suhm.:rgl·nc.: tlllt:ranc.:. 

rh:: focus of this prlljt:ct. coodinat.:d hy 
\Ir. P Balakrishna. is on the collection. maint..:nanc.:. and 
gcn.:tic characterizationof /'11r1t·r«st,1 <·,1,1r<"t,u,1. a t.:traploid 
sp..:ci..:s of trih.: Ur: z.:a.:. I' . .-ci.1rchlf,1 is important h.:caus..: 
it is th.: only known salt-tokrant rdati\t: of ric.: that has 
inherit.:d tokranc.: to coa~tal salinity. Occurring along th.: 
haloph~ :ic bdt of hr.ickish \\ at::rs and ddtas as an associat.: 
sp.:ci..:s of mangro\t:s in St1uth-East Asia. this \\ ilJ ric.: 
grows wg..:tati\dy and produces s.:..:Js that ar..: \t:r: highly 
recalcitrant. It also sun i\ e~ long.:r tim.:s of suhm.:rg.:nc..: 
in s.:a \\ at..:r. 

:\ti.:r se\t:ral prt:\ ious r.:search initiati;c:; haJ :mt 
~ idd..:J consid.:rabk r.:sults .:ith.:r on the micropropagation 
aspects or on protoplast fu,ion ..:xp..:rim.:nts aim.:d at trans­
ti:rring this salt-tolt:rant charact.:r into oth.:r rice \ an.:ties. 
res.:.irch.:rsJ.:cid..:d that th.: ha~ic probkms \\t:r.: du..: to th.: 
l.1ek of g.:netic di\·.:rsit~ in th.: mat.:rial. Durmg suhs.:qu.:nt 
C1llkction \ isits to th..: coash of Cioa. Mahar:t\htra and 
( )rissa th.: pr.:s.:nce of Ji\t:rsity in /'11nc-r,·s1c1 ,·,.,,1rd,1h1 \\as 
11hs.:n·.:d <."\t:n at th.: morphological lt:\d. 

·1 h.:s..: findings prompt.:d an imc,tigati11n at th.: \1.S. 
, ... \aminathan R..:s.:arch Foundaticm. kd hy Balakrishna. to 
colkct and docum.:nt th.: \ariations pr.:sent in this sp..:ci..:s . 
Initial r.:sults on th..: morphological anJ phy sio!ogical 
characteristics show.:J the pr.:~.:nc..: of di\.:rsit: StuJi.:~ 

\\er.: th.:n carried out on th.: g.:n.:tic diwrsily using th.: 
PCR-hasr.:J mark.:r syst.:m. R:\PD I Random :\mpliti.:d 
Polymorphic DS:\ ). 

Prdiminar: ohst:r\ations rn.:akJ th.: pr..:,.:nc..: or \<IS{ 

g.:n.:tic di\<."r~ity and th.: j•ossihility that th.: nature of 
missahilit~ anJ alt.:ration in tl1m.:rir.g and s..:.:J-s.:tting 
charact.:rs may hr: g.:notyp.: sp.:citic. Ba\..:d on th.:se 
r.:sults. the Darn in lnitiati\.: has funJ.:d a lon~-t.:rm 

r.:s.:arc.h proj.:ct at th.: S\•Jrninathan hnmd:ition on thl· 
colkctinr;. rnaint.:nanc.:. and characteriza!ion of 
!' ,·11,1r_-r,1r,1 h~ U\ing morphological. bioch.:mical and 
g.:n.:lic markt:r\. Th..: ''ork \\ill he carri.:J out in col­
lahoration \\ ith th.: Scottish :\gricula1i·al Coll.:g..: in the 
I nitt.:J "ingdom 

For add111onal information. conwct: \tr. I'. Balakrishna. 
<' onrdm;11or for India. l>arn in In itiat i\.: l'rojn:t. 
\IS S\\;uninathan lks.:;m:h h11mdation. ~rd ( ·rn'' St.. 
I aram;m1 ln,titutional :\rea. \t;1dr;1-; 600113. India Td 
'li-·11·2~~-122 1 >: LI\. 1ll-4-t-2~~-1~1'1. 

Hirmingham 1 ·niHr,it~ train<; Uan\ in h:lhms in 
Afrira 
I ht: lir't or a '><."ril'' of thr.:e 'l't:ci;11i-;t (Ollr\r.:' 'l'"n'i1>red 

f11 1hr.: l).1rn:n lniti,1!1\t.: lir.:,_:.111 Lhl St.:ptembt.:r .11 th..: 
I n1h·r,1t: of Birmin~ham I hL· ! ·11i\l·r,1t~ h.t, ~.1i11..:d 

\\11rld·\\id.: rr.:co~n1t1oa fnr 11' 2~ ~<·ar, ol 'l'l"l1.tl11r.:d 
1r.1111111~ f11r d..:\d11r111:.:-i:our11r1..:' ·,i:11.:1111,i... 111 1he tht.:nn 
.ind rr.1dhl' ol rl.1111 ~..:n~t1c r<· .. 111.ircc' c11n,r.:n.1111111 I hl· 
l11tnna111m.tl 1'!.1111 t 1.:nl"l1< l{l·.,11urcc' hi-t1t11t.: :rnd th<· 
'11111t!icm :\lriL;1 l>nd1•p111r.:111 < ·1111111111n11~ .rr<· .1h11 p;1rt1,·1-
p.1t111:.: 111 Ilic pr111nt .-n11tkd ··f'l.111t <•Hhcn.1111111 ;111d 
.11,1.1111<·d litil11.1t11111 tr.1111111,• 111 S1111t ·L·~11 :\lri,.1·· 

I h<· I >.1r" 111 I l·ll11'" .11tc11d111,: thl· ihr,·<· <1>111 .. l·. ''di 
r1·c•'l\l' 1r.11n111,• 111 pl.111: l"\('l11r,1t11111 .111d llllh<"r\.1t11111 
.:r.1tc.:1L'' :\ccn•drn:.: 111 1h1· 11.1111111,• , . .,,,r.f111.1t.ir . 
I >r ',1,•,·I \l.1\l•·1l. rhc ,1111r'<" ''ill h,· ,II\ 11kd 1111" .10 11111!'. 
\\ llil h \\ ii I ( ....... rdn .111t .J 'l'l'l I' (If l'( 11:.'l"I ,,. r .I rll\ . 1 "I \/I// 



11; .\l!C:. J.nd in 1·itr11 nmsc:n atil'n: ~lltanical im c:ntl'ric:s and 
plant idc:ntifi,atilm: post-•:llllection seed i:t'nsc:n at ion: seed 
handling and stllragc: lt'chniquc:s: and Cllnsc:n at ion dat.1 
managcmcnt and anal: sis. \ t.n.tcd sa: s that thc prnjcct \\ rl I 
rnwidc: students from thc s1,uthc:rn .·\frican countrics. 
11hich arc rich in biodi1c:r~iiy. PU! pllOr in timm:ia: and 
technical rcsourccs. 11 ith tnc skill and c:1.pcnence nccc:ssa~ 
li.lr thcm to order. Cllllcct. conscn c: a::.' utili.1'.c: their natil'e 
botanicJ.1 di1c:rsit1. 

For additional information. Cl1ntact: Dr. N. \la:1.tcd. 
Training Clursc Coordinator. School of Biolllgical 
Scic:nces. l iniwr,it: of Rim1ingham. Edgbaston. 
Bim1ingham B 15 2TT. l.1K. Tc:!.: .+-1-21--11-1-592-t. F.1:1.: -t-t-
21--1 l-t-5925. F-mail· ma:1.tcd a bhan-,_ac.uk. (Sl'Urcc: 
On-.·1.'11_1. \' 1•!. I 0. \:o. -1. I CN-t 1 

Japanese, Swiss, Germans collaborate with CIP 
to save endangered biodiversity of Andean 
roots and tubers 
.. The: gcnc:tic biodi1 ersit: that c:1.ists in edible :\nd.:an 

mot and tubc:r gem1plasm. and that has hccn maintainc:d b: 
nati1c highland communitics 01cr the: ccnturics. is mm in 
danger of heing lost". warns Carlos .-\rhilll. a Permian 
agrnnomisl 11 ho has 20 : cars of cxpc:ricncc: 1\11rkmg 11 ilh 
the: nJJly-shapcd. colnurful 1cgctahles. 

The: Biodi1c:rsit: of Andean Roots anJ 1uhcrs1 :\Rll is 
a coliaborati1cpmgrammc: addr.:ssingthis situatil'n. Funded 
!':- the S\1 iss :\g.:llL~ ti.•r Technical Conpc:ratwn. the 
ln1c:m:11ional Potato Centre: tCIPl. the: <icm1an :\gcric: for 
lnicmational l\,npcratinn. and the: Japancsc lntcmalinnal 
Ccntrc: for :\gricultaral R..:sc:arch. the: programme: fom1s an 
1mportan1 part of C!P's .-\ndcan '.\a:ural Rcsourccs 
lnitiatiw. undcrtakcn in IC}Q2. and of thc ccntrc·s licnctic 
Rcsourccs Program . 

.-\rhin1 dcscnhc-; the critical 11;1tur..: 11f thc ~ituation in 
Pcru. ti1r instance:. 11 hcrc population gro11 th. lack of arahle 
i.rnd. 01cr-gruing. -;11il c:ro-;i1ln. cm ironmcnta! contamma­
t ion 1-;p•:c itical ly n: mining 11pcrations 1. and rcplaccmcrt of 
1:,lli1c 1arict1c:' rc,ulting from thL· ofticial promotion of 
rnodcm. high-input a:;riculturc ";m.: dco;tro~ in:; the c:xi-;ting 
.-\r.t!::.!!! cco-;y-;1.:ms of\\ hich the rooh and tu hers f11m1.:d 
a p;1rt" Introduced fP11d-; arc ch:mgin:.: Jicrary hahits and 
poor -;11il mar.ag.:mc·nt i-; cau,in:.: 'oil .:ni-;u1n l>ctiir.:,tatinn 
i-; also ;1 -;::riou-; prohkm. 

\l11rc: th.lit 2' '-pet.:iL'' o1f cdihk rn11h and tuhcr-; wc:rc 
!'cin:; nilti1atc:d on the :\mcric.111 cPntincnt at the 11111.: 11f 
1h di,tmcr: hy ! uropi:an-; in the: I 'th ci:nltl~ 'i.:1en!ec:n 
11f thL·>i: 1\ ere d11rnc-;t11:atcd in the .-\nd.-, I oday. l'·~ru '' in 
the: !orc:fn1nt of th.: .-\nd.:;rn c11untric:' in tc:rm-; 11f !!L'llc:llc 
._fi1cr,ity. prod11.:ti11n. and ;.rc;1 '..!i\cn t11 1.:11lt11;1ti1'n 111 
.-\nd.-:111 r11nh and tuhc·r'. f11llm\c·d h: ls11ll\ ia ;md I ni;1d,1r 

.-\1kr the r'11tat11. 1hrcl' ruhc·r, 1nc1. 1tll11c11 ;md 111;1,tmal 
.ind ''' r11oh 1arratad1.1.1 a.:11n. ad1ir.1. 111;1c1. nL111~a .md 
ahip.1) arc· ..:1>11·,:1kr.:d 11111,t 1111portant in knn' 11f .ir.:.1 
nilt11.11cd. I 'II~"'" "":1 111.1,1111.i .111.! .irr.1..:.1.J1;1:ire the· m1i-.t 
r11p11 l.1r 

I hi·, l11'..!hl.111d .1:,:rK1ilr1irL· h,1, dc·\clnpr.:,J .1t r.:ln.1111111. 
hc·l\\L'L'll I. 'fll; and l.:'lltl lllL'lrL" mn,rl: 1>11 'inp1n:.:. Plfrn 
111h11,p11.1hk l.111d In '..!L'nc·r.11. rPn!•, .111d r11hn' .ire 'L p.1r.1:L·d 
.ilr1llhlin;tll:. 1\tlh tuba, hL·L"o111111~· mor.- 111111011.mt .11 rhL· 
l11d1c·r <:In ,111011' .111d l'• il..IL·r tL'lll pcr.1lllrL'' Ront·,. t.'\l''-'r'' 
Ill.ILi. .lrl' ~·c·n,·r.i!I'. .1d.tplc«I (;> !he· f<>\ll'I t•ln.1!11>11 · .1nd 
11.1r111a r.:mpn.llur<:' 

I ·nril rcL"L'nth. rhc ~'.c·11<"11, cnn·.,·n .1:1011 nl lhl· .c· "f'<'l :,·., 
h,1, hn·n dill' c'\l°ltl'•l\l'I\ Ill '•L'kdlnll ,!lld prL''>L'rl.1!1nll hi 

!he smalllwldcrs s1m:c: llll ( in1::rnmcnt llr rriutc: cntit: ha' 
hc:cn interested in them. I hcy arc. thcrdt>rc. ;11.lap1cd l\l the· 
ct.:,,l,,gic:s \\hc:rc: they arc gnm n. nwstl: in as.;nciati,m 1\ ith 
11thcr ewps. Conscnation 1>\::r ch.: cc:nturi.:s has been 
111 suu ;md it is lml: in the last dccadc: that "l suu 
and i11 ntr" c1,nsc:n al ion mctlwds ha1.: hcnirnc 
imrortant. 

While the: mam thrus: ,,f thc .-\RT pr•'~rammc is 
ctmsc:nation of :\adcan root and tuhc:r genetic rc:s1,un:c:s. it 
incluJcs work 1\ith nati1c ptitato 1arietic-. as 1\cll. 
Consc:nation efforts c:ncompass thrcc stratcgics: t I l 111 suu 
conscn:llil1n at the: fam1crs· lc1el in the highland 
communiti::s: (2) conscnation <'X sau at research stati1ms: 
( ~ l rnnsc:n·a1ion in field gc:nc:hanks anJ i11 1·ar11 cultur::. 

The .-\RT collah11rati\c: programme is a fomm t\>r 
infom1aliPn c:1.cnangc. Rccipr.1cit: is one of the nlllst 
nll!1mon fralurcs of :\ndcan culture. and !he pw:;ramrnc: 
takc:s inlo ace 1unt chis \\ ay ,,f Iii ing and alltm s researchers 
tll exchange: infonnation ,,n !hc difkrcnt na!ional 
c\pc:ric:nccs. For ins!ancc. Peru is ad1anccd in ill .\!W 

c111tscnation. Ecuador has gl1od cxp.:ricncc in :;.:ndic 
«1: .u111 c1,nscn at ion hut \\ants to help far111.:rs con sen c 
hinJi1crsity of their food cnips m situ 

Some l'f the highland crops ha1c mo1cd out of th1· 
:\ndc:an CCl'rc:gion 1t1 hccomc ct.:onom icall: impllrtant 
dscwh.:rc:. :\chira is now gnmn in \'icl !'\am. \\hcrc: it is 
processed into starch used to prodl!cc: transparc:n! noodles. 
', is consumed as a lu\u~ food throughout Last .-hia and 
,cflo; at prcmium priccs. making starch cxtraction and 
no1ld!c pn,··cssing major sourt.:cs of income: for p::opk \\ ith 
:i~ little a'i ~00 square metres of arahk land . 

.-\rracacha is 1cry much apprcciatcd h: rc-.11urcc-p1111r 
fam1c:rs in Snuthc:rn Bruil hccausc of ib t. 11 input and th.: 
high pricc.; nhtaincd for thc sr11ragc rooh. I he: arc 
proccsscd into hah: food ti: '.\c-.tlc and other cnmpanic:' 
(lea t al-;o called 'C\\ /cabnd yam) ha' i>c1·n :.:r1>1\ n 111 
'.\c,\ /calanJ for thc pa-;t ::o : c.1rs. 

.-\ndcan '"'mcn l·.11.: hccn and .:.m:inuc 111 he: a ~c' 
f.ic!nr in cnnscn ing :ind innca-;in:; 111:: h1od1\ cr-;it:- 11f 
:\11dc:an cn'P' \kn ma: out-mi;:rak h:mppr;ml: 111 ,e;irch 
11f joh. ::-.rc1.:1all~ atia hanc·,t. hu the ""men ;11hl 
d1ildrc:n -;t;n hchi::;l IP \\<1td1 th.: farm .ind 1:are fpr lhl· 
.mi111al.; 

Weekly a;!ricultur.tl fairs and rn.ir~et. h.11.: h.:cn ;111 

1n:p11rtant 1111.:;rn' pf nchan:.:inl! '..!en1·tic m.llcrial an,! 
llll'n:;i·;ing l!t'nctic hi1>tli\ 1·r,it: 111 h1d1!.m.f c1111111111111:1.:·, 
•t.:cd tuhcr' .m.! r11.ih .ire ,,,1,1. trad.:J. h.1rtai:d or 

e\d1angc:d ;i, ;,!ifh. Sec:d f.1ir.; ;m: no1\ hci;1:,: prom<>t.:d h: 
1101H,:01l'rnm1·nt;il or'..!an11.111on' 1 '\< i( h I and :.:••H·rn1rent 
c'\tL·11,111n a~1·nr- ·''\\,I'.'' ,•f mt.:rL·;i,in'..! the· ;.:<·n,·t1c di' .:r,11: 
.,1 .-\ndc.m crPp' ('pnlc''h ;1r.: h1·m:.: held !<> ":c: \,J.1d1 
Linna 1>r \ ill.1'..!t' c,111 di,pl.1: thl' :.:rc·;11t-,1 d11.:1,it\ 1>! 
1c:riutl:nr.tl i.:r11p' 

I 'rcrh .1'..!rl·:: th;1t dni.:11111L·nt;i11nn 11! r:1L' .1'..'.r•c1il111r.d 
,'.' ·,fl'fll' .111d 111dl'..!l'll•>ll' ~!lo>\\ k1IC:l' 111 lhL· h1:: 11l.111.I 
«•11111111111!1l"· ,hn11l,I hl' 1111<krt.1kcn \\ 11h ~.'rl.11 h.1 .. :.- bn-.111,l· 
<>I lhl· prt'''tlrt' Ill! thL· .\11,k.1!1 ''L'lll'lll rl"•lll!rll"• ;111.I 
tr.1d1l1<>11.il k11<>1\k.l:.:c I hL·rl· h 11111.-h \\<>rk ln dn. 1:11·111.lin'.' 
rc'"l'.1r.-h. lirccd111:.: .111d d1;1r.1<11·n1.1t1P11 

\LT\ !1111 .. "' lhL· \ndt'.111 rnPI .111<! tilhl·r '.'LTlllJ'l.1.111 I• 

(lll\\l'rll'" :11 ~'.L'nl'h,111~'»1'• h11f.lfli,,il 'L".'.j ,ffl\L' fhc· !111\\c·r·, 
1.trl'I\ ('rn.!11.-l' \ i.1hk 'l'L'<h l.,L fL"llf'>(·, \'.11r~ 'II'..' Ill ihL· \I\ l 
!''"::r.11111111' .lrL' l'\.1rn111111·..: 11li.il:1·1 Ilic· 11n1~ 1!"11'· .11 l II' 
1•11 !rnc pnl.1!1> '>l'L'<I h 11·.L'f1il lnr 1111.!:1 .. r.111,lin.: ,,·,-.I 
I''"' llldlPll 111 nlhc-1 r111>t· .. II\ I t11l1«1, 

/' ; ''· .' i 



Andean root and h:her crops: altitudes gro" n and uses 

Common Sdcntific 
Crop local names name 

l "lh1c,• I I I till1>n1. m.:lluc11 i If 11,·u1 

p.1palisa tllbl.·r,JSll.'-i 

'h:.11 I I tlGL n~a. ap1lla. 1hia t l_r,1/rs ll1!1,.:rusr.1 

\l.hhua ma,hu;1. ;1iiu. rna,wa. Ii·, •f'·h·f, 11u11 
1l1 1-;aiio rur.-r.1~11111 

Yc1..:11n 1 R i n.:;una. ll.1l .. ."1m. ~aeon. i', 1/t-111111,; 

i ilju.una. ;1r1c1mta .I '</l<°fl/frl{ /,/ 

\ iT;!l ;1du arraca..:ha. racadta. .-lrr,IL.·r.ll"ILJ 

1R1 1;mal111ria. hlan..:a x.mt/i. 1rrl11::<1 

\Lld .. 11R1 d1a~o. mauka. m 1so .\/rr,1/>rlrs 
l. f(~l!l.\Ll 

.\d1ira 1t·1 arhira ( ·,11111<1 ,·dulrs 

.\h:pa 1 R l ajip.t. a'hipa I' ,1.-lr1 -rlr i:: m 
,1/rt{'d 

\ l.1.:.1 IR I rn;:c.1 I c"j•1,h11111 

llltTt'llll 

I R r, ,, 't I 1uh.:r l c11rm 

I he· 11h!1ccc"tl<'ti' i11'..'.i1Lmd cr11p,. !.'.<.'rto:rall~ ;!rll\\rt in 
,,~1.t!I .ire·.:, 1n .h"•ci.1111•1: \\I(h o!h.:r pl.mh. ;iro: mn,tl~ 
h.!d'. .111,f ,Ii,,._,,,.. ,,..,i,1.1111 I Im\ c\ .:r. \; i!h incro:;i,;o:,I 
:n • ;\ e·m..:nr .ind e\c:h.111!.'.o: 11! !.'.cn.:t 1..: m llo:rial amnn~ :\ndo:an 
c.>11rnr1...-, '1'.h! c·\.:n \\<1rld-\\1d.:. ir i, .:".:nt1;il l•l prnduc.: 
!'.!I J;, •:..'cil -lrc·c· '-' o:nll l' l.1,111 I >n d"P' n!-'. d.:1.:..: 1 inn tcc:lm iquc·, 
l1•r \ 1r1he·, 1n tiw ''"ra~c 11r!.'.;H1' nr pl.in• p;1rh '' an 
lIHf'Pr!.uH .ir~:.l nf ri.:-..i..·~:rlh. 

1 h.1r.klc'ri1.1!1<111 "f cPlkcro:d ;1..:co:"i'1n-; i, also no:r_·d.:d . 
. \I I ii'. ( ·.1r!." .\rb11u 1, Ill>\\ \\nrkin!.'. tn 1·.r..:p.tro: .1 IJ,1 ,,f 
,k,.:r1pt1•r·. l<>r nwrpi111!.•;.:1..:.tl d1.1r.1..:•o:ri1.1t1nn of .-\nd.:an 
i"d1l~·, .lt1d ti:hcr" 

! "r .i.1.1111 .. n.tl 1nf,1rm.11:nn. cont;1o:1 !>r \li~t•·:I lf.1lk. 
, ,, I ii' .. 1p.1rt.hlo ''lh'1. I rm.1. l'..:rn le·! '1-1·1-;ht.'l:'.ll. 
l.1\ -=1.11.;.;i.:;-11 1-nuil mh11lkrl\lr:..'11rip;1nr:..'.p.: 
1'-.,1ur"· /1,,,-,-,:11. \,,1 Ill.-.,;,, -1. 1•1<1.11 

Social issues 

Genetic engineeri:"1g of coffee: biotechnology 
company brews geneti.;ally engineered java -
gene altered java brewing 
l ,,·:i·:I« ,·:::·1111·,·1 .. 11 •he· I .1 11lnrn1.1-b.1-.•:.l l .,,·,•c•1·1~,·11c" 

r • 11 r· ·r.1t :11n ·.\ l·r l. , ~il· 

I· ·rn1,-.! '••!k1· 1•!.1111. 
'. • ' ;. i.: r ; : 1 · • • • ~ · ~ ; l • r I l . i! I •• 

lir·.I !n J'l'••d:1, ,· '..'t'f1•:!1,.tlh lr.111'­
.ind r,·u·1:rh fl"< •"l\1'11 .1 J'.l:C-111 

111••·1ilil·,i l'l.1111. 111,J .,,·,·.!. "' 
,• ;'; : tfi,· Ill•' .f ll11J'llfl.111!, o>11111lc"fl l.tf, <>I IL'l' "f'l"1. ll'·,. 

,, , , >::11! 111·· :,,, .. " 1•,·r ",·111 "' rh,· , .. r 1111.J",·,I ".I."' liilli"11 
-.1 .. 1 I! 11 rk 11:.11kc·I 

I' : ·. I I 

Altitudes 
common!~ 

gron n l·scs 
(metres) 

2.:'llO--lOOll Bnil.:J in s1ll1r' anJ sl<.'\\s Jri::J. 
m.:Jical us.:s 

2500--lOOO Boil.:J in s11ups anJ SI<.'\\'· Jri.:J 

2 .:' 00--lOOO 1 ·s.:J in s!.:\\ '· '''urs. 111.:Ji..:;11 us.:..; 

1000-~000 L:t.:n ra\\. s11t1rc.: ''' ·insulin. 
r.:jll\.:natin~ pn>p.:ni.:s 

l .:'00-y()OO Bak.:J or hoil.:J. us.:J in st<.'\\ s anJ 
soups. bah~ fooJ. can h..- Jdt~ Jra1.:J 

2000-.~2th) Bnil.:J in s11ups. st<:\\ s 

0-2~00 Bak.:J. pnK.:s..;.:J intn hi~h-\alu.: !four. 
ka\ .:s us.:J 1<1 \Hap fo11d 

I .:'00-yO()(l 1 ·sualh .:at.:n ra\\. thir'I qu.:nch.:r. 
k;I\ .:s. st.:ms. poJ..; anJ s.:.:d-; ar.: a 
sour..:.: of in,.:cticiJ.: 

-~ SOO--l200 Bak.:d. Jri.:d and us.:J 1<1 ma!....: ;1 drink 

.-\..:cordin:,: 1<1 i ,..:;1~.:n.:1ic'. biu-.:n;,:ino:.:rl·d (1111-.......- ' ' in 
the lnn~-!o:rm rrnJuct pipdin.:. lh.: ;r;du't~.' O'.''al I\ Ill 

d.:\dor \ar10:1i...-, !hat priidu..:o: c11lko: h.:ari- .,, ith ltl\\t:r 

,a ff.: in.: ..:11111.:nt. pbn1·: \\1th incre.ho:J po:s! r...-,1,!;mco:. and 
b.:an-; :if impr11\c1l lh\1lllr ;md ;1rom;1 

Ro:co:rll ;11hanco:-; in hiPt.:d11111!11~: ,,tfrr no:\1 pt>!.:nt1.tls 
fnr al!crin:,: 'J1<.'<.:ilic ;1:,:rnno1111c. pnic.:"ifl;! and (ll!hllrtlt'f 
qualiti.:-; 11f !he i:,1ffr..: pLtnt and be\cra:.:e. lho: ro:k.1,c nf ;1 
fl<.'\\ colfro: \arid: lhlll;! c111no:nt111nal hr.:.:d111:..' ro:qu1r...-, 
I:' r11 211 :o:.tr' \\"I(h lll"\\ ~0:;1o:tic to:drnolu:.:10:'. ,..:1...-11t1"h 
c·;m dr;i,tic;tll~ ;1,co:krato: br.:.:d111:,: pro:.:r;:mmc·•. 

Ltr;,:l· (<1rpor.1h: c11lkc bu:e·r, ;Hhl ":llo:r' 111 th.: 
md1i-tr1.tl11o:d \\ 11rl,I \\ii: rc;1p the !.'.re·;1!o:'t hcndih fr"m 
.1,1\ ;inc...-, ll1 ;.:o:no:I 1..: <:II:..' 111.:.:m1!.'. I he· do:\ dnpnwnl of en! ko: 
\arll'!1c' \\llh ln\\t'f c;1fk111e· conll"nl. fnr e'\;1111pk. \1111<d 
11111h•t1htc:dl: ~.:,111! 111 'uh .. 1;1r111al ,,t\ Ul;!' f11r m.t11>r uilko: 
pr11n··->nr' \\hn 1111\\ 11'0: .t dle'l111(;iJ rrlllC"' lnr dc· 
(,1ffr111.1!11>rl nf be'.lfl\ < ·1111'1ll11l°f' \lntild .ti"' lie·ndil frn111 
.t 11.11ur.tlh-d,·,,11kin.1te·d c11!k1.· b1.·.1n 

< olle"-· 1, !he· dc\l·l11p1n:.'. \\nrld·, 11111·.f \.tlu.1bk 
.1c:ric·111!11r.tl o:\p•>rl 1.<lllll1lt11!1t: .. prndu,o:d h: 111111e· 1!i.tr1 
°'II n.t11nn' 111 I .11111 .\ll~t"rlc.: .. \lr11 .. 1 .u11I \,1,1 \\1th the· 
e· \L c"J'l I1111111 Br.111 ! . ( · 111111•1 b1.1. 1' c •I\ .1 .tnd I 1t.l<11lc"'1,I. '•'I !e·e· 
1·. 1111! '..'c"llc"r.:lh ,1 pl.1111.1111111 , r11p In Iii•"' .1rc·.1" 111 !he· 
\\.:rid. l11lfrc· 1·. ''f•"•'ll I'\ ,111.dl l.ir111n-. 1111 d1\c·1·.1l.1e·1i l.111.t 
h11Ll111:.-, \ 1!!11111,•h ::c·11cn, c11:·111c·l·1111'..' 1•1 , , •I rc-,· 1-. ·.!ti I 111 
lh•: <'.irh .l.1'·c·,_ ·.<1111,· ,, . .,, .. u,h.-r .. 11,· ullll vr11,·d .1li1•1tl !he 
.,.,, 1.tl .111.! '°'' 111<111111 1111Jl.1Ch 111 1 nl kc· li1, •fl', hn• .J.,:•\ 1111 
.111.1!1 l.1r111,·r .. 111.I r111.tl 1111111111111111,·. 111 1h,· .Jn,·l11J'l!l:' 



\1 ,,rid. .-\cc,1r,fing t,, .1 <ud: ,,>ndut.:tl'd ti: th<.' Kura! 
.\J\.lllcl'tlll'nt f·,1undati,1n lntl'rru11,l!1.1I 1 l'itrs!i,1r,1. \;l-_ 

t ·s:,,_ tht: p,1r.:1111;il nl'g.1111<.' c'''1''-'<lll<:n,·i.:s induJt·. 
l;l'nl'tic unit<irrnit: \l.b, pn•paga11,1n t>f n•:\1 c,iftt:l' 

cf,•!!•-" ,,,u1J l'\.1,.:rhall' pr1>hl<.'111' ,,f g<-'nl't1<: uniforrnit: 111 

(dllltlh'n:1.il (l•lki.: rn1Jud1<>n 
1 hi.:rpr11Ju.:t1t>n and j,1\1t:r prt<:l's \Lt,s prnpaga1i,1n ,1f 

u1fk..- pLmb ma: fa.:ilitatt: th<.' ;,:n111 th ,,f largl'-s.:ak (<>!kt: 
plant.lli'>n'. kading ll> •'\ t:rrrndttdl<'ll ;mJ a su!ist:yu«nt 
,fr,'r 111 u>lfrt: ;iri-:t:s It is t1'ltafl: tht: largt:st -:nlfrt: 
rr11du-:.:r' \\ hn -:an afford tll aJ11pt Ill'\\ ,,,tfrt: \;lrll'ti.:s. 
.111J th.:: 11111 Ii.: tht: 11111st iikd: t11 -un i1l' a rl',truduring 
in thl' .:11tfr.: .:-:11n,1m;. 

I r;tllsf~r pf prl>dttt.:tiun ( h .:ral I. tht: appE,at i,11111f Ill'\\ 
i'111;<.'d1r111h1gi.:, t11 ,,,fr~t: u>ulJ fa<:tl1tat.: a f1:nd.1mt:nt.t! 
,hi ti t11 l.1r:;.:---:.1k ,,,tfr.: gr<m ing plantati1>n' 111 thl' 
d<.'\d1•ping \\11rld. rh.: lar;,:t:\[ c11tfr.: rr11Juc111:,: natinns. 
B-;1ril .md C11l11mhia. 11i!I C1Hllll1Ul' tu J,,rnin;stl.'. 11hil.: th;: 
-:11.1!! r.1.1,//\f,1-pn1J1u:ing nat:;11i,; I prin-: ipall: .-\ frican 
CPuntni.:s L \I h.:rt' ,,,ffl'.: is gn111 n pri.:d11minar.rl: b: p.:.hant 
f.mn·:r,_ \I ill ,utfrr th.: gr.:.11.:st lll"l'S. f Sllurc.:: .·lfn,·.m 
/);i ,·n;l\. \;11. IO. ( ktPhl'r j l)l)-!) 

Attitudes 
lhl' put>li..: ass.:ssi.:, ri,I,. in a mud1 Jiffrrl'nt \1a: than 

th<-' t:\pi.:n' In a das,ic ,tuJ: -:ill'J in th<-' .\,·11 L..-k f1111,·•. 
Dr. i':m! St.11 ll 11f lk..:!sil'n R.:si.:Jrd1 ir. « lrl'glln. I ·s.\ 
a,l,.i.:d -!fl mi.:rnh.:rs of th;: l S l..:agui.: 11f \\.11111<.'n \"ottrs .111J 
I' '-''P'-'ns in ris!.. ;i,si.:s,m.:nt 111 rail' 30 ditfrrt:nt acti1 itii.:, 
. 111J ll'-:hnolngii.:s I a r,111r~g of"' I .. \111uiJ in,ficHl' thi.: highi.:'t 
ri,I,. 1 

\\hilt: '-''lrmar.:, 11f ris!.. 11..:rl.' ..:umparalil.: t<ir 1hin:;, Iii...: 
rl'\[i(IJl'\ .Ill..: (Pll,(rlld inn \\ 11rl,,. the: I ;mi:J \\ iJi:!: in 
11th«r arl'a,_ h1r t'\.1mpk. th« '-''ri.:n· rati:J nu,kar r11111.:r 
.st .. ~o--. 1•. !11 I« th« I «.l'-'.t:i.: mi.:mhi.:rs rut it 1111 th« tllp 11f thi.: 
d.m:;i.:• li't In .-1111tr;1,t. th.: i.:\pi.:n, put \-r.1:, r.:la111i.:I: 
l11gh 11:1 thi.:ir i1,t. ar -----. '"mr.1ri.:d !« thl' l.i.:.1gu.:. 11 •111 
r.1t.:d th.:rn ;!I ··21J'· 

.h<:t1rd111,'. I•' Sl11\ I(. p11hli..: ra..:.:rti•'il to ;1 ~11..:n ri,J,, 
..:.Ill bi.: .1rnrliti,,f 11 : 'na.11 f.tct(>r'. m<"lu.1111'-'. ;1d\i.:r,,ni.:\1, 
rnc·,!J.1 (11\l'Ll'-'.I.' <>r 'r.:d.lctd.1r ill(l<kllh lihi.: th<.: ( 'h::n111h: I 
mi- k.1r ri.:.1d11r 11r the d1t·m 1cd pl.lilt 111 Bhnr.11. lnckt. 

R "h, rh.:r .1r1.· b1.·: 11nd ri.:11pk", c:1111tr111 .1r:: \ ii.:\1 i.:d ,1, th..: 
:1111ri.: d.111c:t·r11u' I kn<"«. ,i-.1m~ i, 11111rc ;1u:1.·rt.1hk th;lll 
r .... ,j rr1.·,i.:n.1lllt'" 1<1,I,,, th;1t .1r;: t111!.11rl: ,furi.:d ;1rl.' :1:,11 
in11r,· u11.1<"..:i.:pt.1hk 1.1 rn:m1fl',t.1t11111 11t thi- "'th..: "!111t 111 

111: "·" !,. : ;1r.r· ': n,lr1 •!lit' 1 
'.\.l!1sr.il ri,J,,, .1rl.' 11111ri.: :!<:cl'pt.1hii.: th.111 the: n1.1n-rn.1dt· 

\,1ri1.·1: I •>r t'\.unpk.11.1t11r.dl:·111.1.i.rrt11'-'.r.d1•11c:.1'111 :-•i11r 
11 .1,..:mcrlf 1, rn11r..: .11..:<.:pt.1h!.: th.in r.1,!11n ~;i- !r11111 11r.1111w11 
11;1111.' r.11ltn'-'.'. 1.•\1."l th11lL!h thl'I m.11 J1•h<.: 1ck11t1.:.il n,J,,, 

'\1.·\1 tt'chr1<>l11'-'.1«' .1r..: .sl,11\11."<h·d \11th rn11ri.: ,11,r11.11111 
!h.111 1d1kr rn1.·th111!-. \ tr.1111 \Hn:h 111;1; b.ir1.· 1< r1q11<.: !ht' 
p11b!1c 111krl''t. \\ h1 k .111 .1rc: 11k111 111 .1 rec 1111111111.1111 I)\,:\ 
l.1h11r.111•l\ 1111,•hr lre'.llt' .i t'l.1111nt1r h•r lh« ( 1111c·rn1:1,·11t !1• 
.-1.smr ''"''II .ll!d 11_,·htl'n r1.·1•1il.1rt1>rh 

'•.!"II( •,,f\\ hi11ll.l'I J'"<<h(dt1,•\ \\tlrl,,-. ,IC'.1111'! h11i11f!l1'' 
rm-.! '\,·,•.1t1·.1.· 1'\e·11h .lie' rc·1111.·J11hcrt'd 11111d1 1111•rc 1I\1.JI\ 
. :r:,f people· .tr1.· 11111re· ,: 111 !11 h1.·!11·\1.• h.1d il<'\\', ,111d '°1-.,· JI 

J11Pfl' \\c11•lir I 11r <'\,1111pk. 1! 1111111.il t•.".fll1c' -h11\1., .1 

·.11h.t.1l1ll' j'. .. 1k rhc· 1c.1ilh .lrl' .1i .. ..: .. 1111!o:d. 1\hlk 1! the· 
•.llllc" .111.l\ 111.h1 .l!c"' rile· -.11h .r.1111 cl .111.,·' e .l!lu'I JI 1 .. t l!t'd 
I·"'"'" 11111!1 i\<'\lf<'e' fl:,· ,,; t:: .. /, i1 r;,,,::.-1;•1. \'1d .'. 
'·" : . \ ·p11·r11h,·1 l '>11.11 

Regulatory issues 

Biosafety regulation 
\\'hi.:rl.'.I' b: lhl\\ m,"[ tnJu,!r1.i!1Ei.:,f ,·,1aritr:c·. i .. 1\ t' 

aJ11ptl'J r.:;.:ubti1111, t'1>n-:i.:.-n111~ ti:.: ,,tk h.mdlu:~ .F~.1 '.'.·,· 

;1f g<:nl'[lc1ll: i.:11:;111<.'<:ri.:J <'r;:;w 1-111'. nil"! ,!n .-!1 •r1 ::':-: 

<'<'Unm.:' ,till !;id .. m: ri.:;:ulat111ri- 111 tf11, !it·IJ I !11. 

irnh.1bnt'i.: 1, ;dr.:aJ: 'ti1.n:l,11i11;: -:11mr.1ni<'' r,1 It-'' '''"'r 
Pl\lll't'hr11•l1•g: pr1•du..:t< rn rhi.: S11u1h. r.1th;:r rlun m th.: 
'\,1nh. LK<.'J \\ ;_;, man: l'\:1111pk, pt 'ud1 ti.:'i::.;:. r!;;:rc· ,, 
;1 ckar n.:<.'d for ;1 t>inJin;: r.::,:uL1t11r: m.:d1a111,m r,1 ;uk ihc 
tl',ting. n:k;::;<-' ;mJ !I ;•,k ,,f gl'ntt lt'.:l l: m11Ji tic«! 1•r'-'..1r·1 ·m' 

1(i\Hh1 l'hi, i' ,,fr.:n Jui.: t•' thl.' li11111i.:J rirun-:1.!i .mJ 
ti.:drnnl11gic1I .:apa-:itr«s 11f thl.' rl.'~ul.11,1r\ ;1utl1t•'ill-" ::1 
th.:,.: <'llll!ltni.:s _.\, .! .:1in'<-'cjlll.'nu.: .• 1~1 rncrl'.1,111;: :n:r!lrc; "t 

t'll!llp.mi<.', fr-.1m rhi.: l S anJ I ur1-pl.' prdi.:r '.1 1 ,.•::,h.: 
ri.:l'-'a''-'' ,,f (i\H >- in .:11unt;ic:' \d1!t'l1 11:1\.: n1• r1:c::li.!t1t':> 
in pla-:.: 1,.:l' ubk 1 

l'ho1,_ :t' i' th<.' -:;1'i.: \I 1th m.1ri; 1>th.:r d.111;:i.:;,1u, "r ri,f., 
'ub~uri.·«san,J t.:d11wl1'giL'.'· thi.:r.: is .1 r<.':;ul.11<1r: 1mb.d.1:1.:c· 
bi.:111..:.:11 d.:1d,1p:n:,: and di.:1i.:l11pi.:cf t'P.1r:trtl'' .-\nJ ·!rid 
rl'gui.1ti11ns in •'ll'-' c1•untr: 1>r <'<"n;1!n r.1r..; ,1f th<-' \\••r'.J 
ma: h.11..: thi.: .:rt°.:t'r th.11 11pi.:r.1t"r' tli.:l' I<• rh,: c••:rnlrtc· 
\lit("'-' ;i.:gulat11>nsari.: k.;, -;tr . .:t 1•r 11h,1 h.11« n11 r«;•.d.l!11>r1' 
in plat'.: a11J or n" l:1p.1t'I!: tu ..:1>ntrnl -:11mrlt.in..:L" \\ nb 
ri.:;:ulati1in, I hi' ri.:gul:1111r: 1.1<:t1um .1n,i imli.11.rnc:.: ,, "1:c· 
pf thi.: mai"r :irgurni.:nh tht:d h: 111.111: ( i11\i.:mn:l'nt' .in,! 
\;<ill' for a h1h,:frt: rr11tll<"1•I trnckr rh.: 1 1•11-.l.'n!:"n ,·:: 
BiPln~1t'al lli1<.'rsit: 11 1!()1 1 '••tsrcc· \ ... :'.':•: .. 
Di.:-:i.:rnbl'r f <l•l-! l 

The need for biosafety protocol 
("hi.: curri.:nt r.::;ufatpr: imli,ti.Jl!Ll' '<.Tic'' 1111 "!le·. l'\,'<.'[''. 

pi.:rhar' t!Jll,l' \lflll ;1ri.: intl'rl'\kd Ill <plld, .111.i llrJ.:1•'l'r"::-_·j 
ti.:,tini: 11f < i\!< h It :nd:ir!'-'.<.'f' tht· hum:lll h,·.tlth .1n.! ::-,· 
i.:m 1r1llllllt'lll 111 (lltlntri«' ;ibu,i.:d .1. k ·li!1'-'. ftl'!c!' IL· ! f... 
K11:.t1 (..·,11111111"H'n llll I 11\ 1r11nm..:nt.t! 1'1 1il11ti1•:: ,.,_:,. :· c-.i 
tl11- t'1•nci.:rn alr<.'.1d; 1n th l11X'I Rt:1'1•rt <•fl the· l<:k.:< 1•! 
(1\l<h t11th« I n11rnn111<"nt --11 .in; <'t1t111tr: .ill1•\1. ;,-: ... 1,·, 
t,l i'~ c.irri ... ·.J n1.1r \\HhPtH tlh1fpu~h "1...1lit1n" l:•n7;.1~ .tr'..! 

11111ntt<1ring th«r« 11 ill hl' .1 c1111,,·,1t1ti:I r1-.I,, !••th··,·::<:: .. ·:­
men! ar .. .f t11 ht·;slth 111 th.ii c•'llll'r:- .11:-l :111,rc· '-' i.Li' 

I hi.: rl.'t'P'-'.illtllltl ,11 th« nc·,,l lt•i 1:·1•,rn.::: .. :i.::!-. 
h:1rm11ni1t·d ,,t!c·r: rc·'-'.•d.1111111' k1I tt• rile· 11i. lu 1·11·, ,.y 

.-\1t1ck 11> 1 ;lrnth« ll111d1\1.·r,ir:- c 111;\c·11t;11i; \._._ ,;,!: .. ,·: .. 

tlJI\ rr1 I\ l,11111 

"I ht· l'.1rtlt'' 'lu!l 1.1 111,!ckr th1.· 11,·,·,! i«r .11:,! lllt'•i :::•1. .. 

pf;t r'fllll)l,.'lll \l'f(lfl~' 1l\it .1rr'r11rf'!.lf:,: j'~l'l'.. 0 \ltl!"\' •II' .:.,j 

1n_:.·. 111 !';ut11:1!1;1r. ~hh.1r~1.:1.· 1nf1 1 rrn ... ·,I .1:..·r ... ·~·::'.::" ·:· ·1~~· 

ti,·ld 1>! the· ,,1k tr.111,!c-r. !1.111d!111.• .1111! 11.,· ,•! .!:!'- .•. ·:r · 
n111ddil·d t•f:.:'..1111 -n1 ri.:·.~:!?1:1._• fr1lfn h111fl·, !1 111•!•'" :•:.:: 

nLt\ lt.t\t' ,hl\~.:r,t· 1...:!t1.: ... r 11n :!1t· 1.1i~1.~·:·'.,\tt4''.i :::.: 

.11.t.11r1.1bk ii'<" 11! h11.J.,,·11.ii .!1'.,:1-.•I\ 

.:nd rn ( 1, I.ii 1!1 ... " , •I .1 b1· '~.l!. ·r \ l'r, it.''· 1 ii l'i i: . 1 :.w ~ '. , 
\rt1< lc !II I: I the· I \1'111:1\,. ! 1::·:1 ••·I •I I ',I I'· .I.ii':: 1:. ,; 

111 I "'I.' .:11 I '· 1'1.·11 I' 111•: i \\ 1,:, ! , •.•. 1 r ·:.; 1 "r, . j '. • • I-:! · . 
r1..·p11f! 1111 !h1·, 1 .111· \!f•,'I I \. :. '.'. J'\·' ~·\1.tl'~ · ·rir '" ·' 

.l'.'ft'~'tllt'!H .. l1~1i 111·.ff!ITllt'l\f, 1·;1 1'111. :!~·1·. '11, 1::.1;1\f,' 

.h~·P.111l·l1n~r11l't'f,1,.•1IJ...l1(!1·.!i 1 .:r:~11··'.!·1.fr\ .. :111'.1'.:1·· 1 

l>1to-..1kl\ .1· r•:c·1111·111 c·\1.1 .1 "' ·"·1 .11:-! 1·1.·1.! !'.:r .; 
I ~ l . 



Y:ar Country 
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RELEASE WITHOlT REGlJLA TION 
Fidd tests \\ ith transgenetic plants in Latin America 

(1989--IQ9~) 

:\o. of 
Company Crop trials Trait 

:\>gnm 1 t ·s.-\ l Squash I \'irus rcsistan.:c 

\lonsanto <l'S.-\l Soyhc:an I I krtiiciJc tokrancc: 

l'algc:nc ( l 'S:\ l romato I Long. ,;hdf-hfr 

\lonsanto d'S:\I Soyhc::m I I krhiciJc: tokrancc: 

Camphdl Sinaloa 1l 'S.·\I fomato I Bt in;c:ct rc:~istan.:c: 

Calgc:ni.: (l 'S.·\ I t'o!!or: 2 I krtliciJe tokran.:e anJ Bt m~ect resistam:c: 

Ci ha-( ieig.y 1Ul1 \laile I \larker g.c:ne 

\ lon,;anto 1 I ·s:\ I Soy hc:an I I kr~ii.:iJc: tokrance 

\lonsanto t 1 ·s.-\ I Soyhc:an I I krhiciJe tokran.:c: 

\lonsanto 1 I ·s:\ I Soyhean I I krhicide tolerance 

L'algene 11 ·s,\ I romato I Long. shdf-lifc 

IC! l'c:toSecd I 1·K.1 ·s:\ I Tomab 

Calgene t I'S:\) l\1!!on .:! I krhicidc: tokran.:e and Bt insect resistance: 

\lon_.;anto I 1 ·s.-\ I Soyhean I I krhicide tokrani.:e 

Cal gene t 1 ·s,\ I ( 'illlon 2 I krhiciJc: tokrance and Bt insect res;: .. ancc: 

\lon,anto 1 l "S:\ I Soy hean I I krhicide tokr:mce 

\laitc I \ larl..er gene 

(ih:1-( icig.y 1Cil1 Canola 

Sugar 
heel 

( ·amphcll Smaloa 1 I S·'.I rom:1to .:! !It in":d re,;i'i!.1n..:e an.I long -,h..-lf-lifc 

l "(\;\TS I.-\\" Potato I \"irn' rc-;i,lancc 

I ·al)!cnc 1 l S.\ I rom:1to I Ion)! shdf-hfc 

Soyhean I I krhicidc tokr:mcc 

\lon,anto 1 I "S.·\ I ("11!1011 I I (.:rhicitk !olcr:mcc 

\1;111.: I I krhicidc lokrancc 

\lon,anto 11 ·s.-\ I Soyhe:m I I krhicidc tokrani.:c 

Soy he an I I krhicidc !okr;mi.:c 

\lons:an!i> I, . .._ \I ( ·.111011 I I krhl<"ldl' !olcr .. :i<".: 

\l,11/C I I krh1c rdc !okr;111cc 
-

l 111\ "' \" ..:no11cl;L < ·11• 1'1.tafo I I ·01.1 tokr;mcc 

- ---------- -----



lie Id of biotechnolo!;:- and biosakty is bes! sen ed by the 
adoption of a legally binding instrumer:r. 

During the last gLwemmental meeting on the Com en­
lilin. held in June I QQ4 at 'airobi. the discussion on the 
need li.lr a protocol on biodi\t:rsity became one of !he --!wt .. 
issues. :\ fe\\ de\elLlped count~ representati\es. kd by the 
t ·s dekgation. opposed any action that may kad to a pro­
ttlCtll. assuming the indust~ position that any ~uch action 
should be based on --sound scientific e\·idence .. and not on 
what hard-line biotechnologists consider --misrepn:senta­
tions and distortions··. This pos;tior. contrasted \\ ith con­
cerned expressed by third world count~· representati n=s and 
:\GOs about ethical. socio-economic. safety and regulato~ 
considerations. Fortunately. the \ast majority of delegates 
including a unanimous position from Group-Ti and China. 
were of the \iew that immediate \\Ork on a Protocol on 
biosakty should begin. The Confrrence of the Parties to 

the Con\ention now has the responsibility and opportunity 
to take the intemationallead in creating a safe environment 
for the handling of G!\10s. including the folio\\ ing criteria: 

- That a Protocol on Biosafety under Article 19 ( 31 of 
the Comention be set up: 

- That such a Protocol sh(1t1ld cover domestic handling 
and use of biotechnology as\\ ell as inter-state transfrr 
tlf GMOs: 

- fhat such a Protocol should include an .-\d\ance 
Informed Agreement procedure" hich should apply to 
all transfers of G\10s: 

- rhat th1~ Protocol should also deal \\ ith socio­
t:~onom ic impacts biotechnological prodm·ts may ha\ e 
on developing as \\ell as on industrializ1.:u countries: 

- That in order to ensure international recognition of 
safrt~ principles set out in the Protocol. States Party 
to the Protocol should han import and export of 
<.i\10s or products containing or consisting ofCi\10s 
fron. or to States not Party to the Protocol. 

In the meantime. as requested by many Mi<h and some 
<.i1l\ ernments. a morat0rium should he declared on any 
further tidd testing of CiMOs. (Source· Se,•,/lmg. December 
199.J) 

Issues of biotechnology safety and regulation 
Stigmatization O\er biotechnology· s safety has caused a 

curiou'i t\\ ist in puhl ic po lie y. says \lark Cant le: of the 
Organization of Lconomic Cooperacion and Development. 
Scientiticall:._ i; is 'iafr. i.e .. a-; 'iafr a' other genetic 
rna111pulation,. 

But 11pinion poll'i indicate the puhlic doe' not percei\e 
it a'i such. One respon'ie is to erect special regulations 
111cended t<i rea,sure the public The no:w regulations aro: 
inC•:ndeJ to protect hiocechnolog: from the puhlic. rather 
that their proper rok of procedin!.! tho: public from 
h1otechnolo!!:. 

Camley ·,comment\ concludo:d che //;m/ /111,·mc1t1"11'1/ 
S1111{'111111111 1111 th,· /i1"\,1/d1 R,·qift\ u/ f-i,·/cl /~·111 1,/ 
< i,·11,·r1t·.1//r .\111,/ifi,·d /'/,111t1 ,111,J .\f1.-r11-11r~,111111111. held in 
\lonto:re~. C:\. I ·s,\ dunn!,! '\;o\o:mher Jllll"I. 

\11\o:d rne,,a!.!e' uinlu•.o: Cho: puhlii:. 11ndo:r1111110: rational 
and 'cienco:-h;1,o:dro:!.!\llar1on .111d choke offpuhlic ac.o:'' to 
the: t'c:ndih of ·,.iii: ;1rid dfrct1\e h1oted1nolo!.!IL"' 

s.11i:ty i'"uc:' d1allenl..'o: tt·.1d10.:r' and 1:om111u111c;11or' 
from un1H·r.,1tlL"• ;111d 1nd1htr: 111 'L"\o:ral \1:1~' dc.:lin­
inl! ,;1te1:-. d1,t1n!.!u1,J\111!.! hel\H·en ,,1k1~ and rhe kc.:1111!.! 
ol "llc:r:. ;1~c11mmodat11H! pc:op:c \\ l!h pnilound concc:rrh 

unfoundeJ by the a\ ~1ilable data: ciarif: ing cnteri.1 !~·r 

a!>ses~ing safety: and asses~ing public ptll1c1es th.It \\t>ulJ 
general!: pnihibir tlr speciticall: po:nalite the c1irnrner­
cialization of sali= and dkcti\ e pwducts. 

n1ere is antlth:r specilic challengc for tc.1cher,· 
bioto:chnokigy is olicn cited as a\ chide for to:achmg .1b11ut 
the rok of ethics. mL)ralit~ and social obligati,in rn ,c1ence 
\\.hilc studer1t interest and the ;n .1i la hi I it~ ,,f ca'.;e-,tuJ1e, 
make biotechnology a gotld \chicle. ir is ntl! and -;tlliuiJ 
nL)I be presented as - the sok technol1lg: infused \I ith -;ud: 
issues. Clearly biotechnlllllgy i~ a ca,e-~tudy ti1r de\ el.•ping 
critical thinking in students. but to focus all ··scio:ncc in 
Society·· issues on hiotechno!og: false!:;. imphcs th..it th,i-;e 
issues arc unique to bi1ltechnology. 

Assessing tho: safety of the tidJ rekase ,,f trarh,:cnic 
plants and microbes is a cnntentious task ent.u;,:!ing 
principks of science. the P• ago-. at ism pf c1m1mcrco: anJ the 
politics of government. 

Being understandable tn all re4uire,; heing cle;ir 111 the 
crikria used to define and ..1-;,;e,, ,afet: \\hi le -;c10.:nti,ts 
focus on risk measurable b: experiments. plilic:- rn.1!..cr' 
alsn usually consider the rublic ·' fecling t~ir -;.1tc1~ 

Accommodating profound concern-; unfounded h: the d.1t..1 
taxes the \\ isJom of public 11fliciab and reyuire' the 
\igilance of sc!entists tn ensure that nmcems ah1•ut the 
freling of 'iafety are not wnfused \I ith the .1ctual 
as-;essment l•f risk. 

If the cnnclu~ion that rcc11mbinant !)'-.;,\ rwse, no 
special risks i~ accepted. then the criteria u,cJ 1<1 e\ alu;lle 
the ri'ik of products of recPrnhinant (),,\ \\ouiJ be the 
same criteria used tn e\ aluatc prnducts nf tradit1on,1l .tnd 
familiar genetic moditications. The fecling 11! ,ati.·t~ 111.1y 
not ht: the same. hut the risk-;i,,o,:-,,ment rnnciple-. \\1 1ulJ 
he the 'ame hen if tho'ie princinle' are nnt de;1rl~ -;t.11eJ. 
one can ask a critical question: :\r.: transgenic organ1,n1' 
tested\\ ith the same scrutiny a' nther geneti1.:ally nwd1lied 
nrgani-;ms'.' If not. why not".' 

.-\n incr,·.Lse m the number 11f lielJ tc'h \H1rld·\\ 1dc ;rnJ 
a -.pate of ncw pr•"luch clearing the filul hurdle, i.1 
cnmmerc1alizatwn.h.1\ e ,pii\eJ intere't in 1mpni\ 1n!! puhlic 
under'itanding of hiotech:i.1lngy in the lwpe 11f 111ne.1'111!! 
public acceptance of hioted1111dog~ prndtH:h C k.:rl:. 
puhlic understanding \\ill not in ih1:lf c1u'o: puh!ii.: 
acceptance. \\hich i' a function of hllth inf11rr11ar11111 and 
\alues. :\n impro\ed undersranJmg of rhe 'uo:ncc \\ill 11111 
necessarily change \aluc'' 

People cl·. iose to reject ;1 llC\\ lechnlllll!,!~ lnr 'c'\ l'r,il 
reasons. including mi,inforrnatilln tha! le;1d, 111 mhc1111-
ceptions. a> well as \\Cll-rnforrncd pcopk rc1i.:dllll! ,I !ll1•i 
because 111> incon,i'i!ent \\ ith their .. :due' I \l '1HllL' Pl'"rk. 
ne\\ technologie' '>llt:h a' rl·comhrnant ()\; .. \ .1r•: L1b<>11. 

I ahom arc real and can hc prllli>und. hut the~ .in: c;1pr1-
ciou-; and nor hounded hy rc;hllll (lnc 1 .. kl! ,1•Jml! 11 
taboos arc s111111d pnncipk' 1111 \\h1d1 I<' h.hc puhlii.: 
policies that re,rncl l1hc:rt~ "r dc:rn.1nd i.:ornp1ii,lln .1i.:ri11n 
again>! a rer,on·, 1\ill 

:\n infonned puhlic i' !.:" 11!..c:I: 111 rl-ll"CI hillli.:i.:!111Pi<•:>: 
product'i hcl·au'c o! t.il'iconccp11or1> :\n lrl\lll\ed public" 
1e,, lil..d\ to rclt't:! h1otc:dirwl11l''.> pr1ld11t:t' hcc.111,l· "' .1 
h:c:lin!! \lf c·.clll'illll lrom rh,· pr"lC'-' "' a"c-"111c> · .. 11<'1; 
:\n 111formnl public .1h" " 1n11r,· l:hl·i! 111 p.1r!1l1p.11l" 
dkcli\c-l_, 111 the: dch;11L· :\d,lic·"111,• .,,1kl\ i-,,11c·, .111d 
ri.:!,!11!;1t1on-, ,, .1 ht:! COlllJlPllL":l[ "' Iha! dt:hatv 1 I \[Lil !rd 
from r;,·11t'f1< F1w:11.-··r1111'. \,-111. lkrc·mbn 1•1•111 

I'.: " I 



General 

Tool-box thercipy 
Rh1in.:-l\1uknc R11r:.:r f Rl'R l dainh 111 h;•\t: cr.:at.:J th.: 

\\ 11rkf", fir'! bi111.:drn11l11g: nt.'l\\t1rl.. ll• .1cc.:l.:rat.: th:: 
dt,c11• c't:- anJ Jc:\ .:l11pm.:r.l of c.:ll anJ g.:n.: tf'.:r;1pi<:s. 

I h.: n.:l\\l>rl- n1asisb of 1-l -:1llnpani.:s and r.:s.:ard1 
11rg:rni1.1ti11ris\\hich \\di \\nrl.. \\ith a n.:w Ji\ision ofRPR 
c:dl:.:d Rl'R ( i.:n..:dl. I h.: c11mp.rn: hdi.:\ .:s th.: nt:t\\ nrk can 
b.: a \\ 11rld kaJ:.:r in cdl anJ gc:n.: th.:rap:. according to 
J,".:f B1i-;s.1i1. in l:it1>in.:ss and mark.:! Jc:\ dopmc:m at RPR 
( r.:ri.:.:11. li.:11..:.:il', m.111Jat.: is ll' make: g.:n.: th.:rar: \\llrl... 
h:.: add, . .-\!though RPR \\ il: sp.:nJ ah1ut SI million pc:r 
.rnnum 11n th.: nr:t\\11rL B1,ssart strc:ss.:s th;ll rnur.: funding 
ts .I\ .uiahk rf n.:..:.:s,a~ IP ac· . .:ss llt.'\\ t.:chnnlllgi.:s. 

I h.: ··1110!-bn,·· of 1.:chnol11gi.:' \\ill m.:an Rl'R ..:;m 
brrng pn1J11C1s 111 m.irl...:1 mor.: rap1JI:. hut It \\ill nil! h.: 
fr<.:1.· 1.i pi.:!.. anJ dw1ht.' fn1m ib partn.:rs · p1'rtt<11ins. as th.: 
;1gr.:.:m.:11ls ((\\ c:r 1inl: sr.:.:itlc ar.:as 11f rt ;.:arch. 

't:l\\11rl.. partnc:rs \\ill ha\:.: acc.:ss 111 RPR · s \H>rlJ-\\ iJ.: 
dint~.11. r:.:gtil;1t11r: .rnJ manufacturin:,'. ,.:;1ms 111 J.:cr.:as.:!h.: 
!1111:.: u1 g:.:t:ing pn•Ju-:ts to marl...:t. Rl'R \\ill funJ all 
..:lirn..:.tl tri:ils I h:.: ..:11nmbuting partn:.:r' \\ill shJr.: in an: 
..:1>rn111:.:r..: i.il 'u-:c:.:ss th:: products ma\ h;I\.:. 

I og.:th:.:r. th.: n:.:i\\ 11rl.. mc:mh.:rs h;I\:.: si.\ th:.:rapi:.:s in th.: 
..:linr.:. airn:.:J at Ill\-_ kul..a.:mia'. hon:.: marn>\\ tr;m<.lu· i1in. 
t:.:n.11 c·.:11 c1r..:in11n;a ,mJ cl!Kt.'r 11f th:.: u:ntral n:.:n•>tl' 
': · t:.:111. I hr:.::.: antt-lun:,.! c;tnc..:r a:,.:.:nh ar:.: foll1l\\ mg .:111,d: 
b.:hi;1J 1 I \tr;tet:.:J frnm I ·1r.-111111n ,( l!Icl!11ln 

.::1 '''\:.:rnh:.:r l'l'l-ll 

Molecular Simulation Laboratory to open at 
RMIT 
:\111.:rrc.rn. J.1p.rn:.:':.: anJ :\u,tralian '11!h1 .ir:.: nHnp;mi:.:s 

h.1\1.' 111in:.:,I \\1th R\11 I 111 :.:-.;tahli'h .1 \l11k<.:11l<1r 
"11:1111l;11ton ,111d lk't:,.!n Lahnratnr~ \\hid1 \\Ill h;l\.: .1 !..:.:: 
r,1!.: Ill .·\11,[r.tl1a11 rharn1;1c:.:11t1..:al. pf.1,tic'. ch.:mi..:.tl anJ 
m.:ul, inJu,trr:.:, I h.: R\ll I l.1h11r;1t11n \\di prm iJc· 
t.11.rlllll'' f11r 111d11,1r:-lrnl..:.:J r.:-.;.:,tr..:h 111[(1 rnl~rnc'f,_ 

•· 1·L·n11..:.1is.1nd b111-rn:.:d1ctl rroJuch S:.:111inar' .Hld trarnin~ 
11. nwk..:11lar 11111,klhn:,.! '·'di h:.: pro\ td::d 111 ..\u,tr.rlt;m 
1ndmtrt•:'. r.:"'"1rch.:r, and R\111.' 01111 'illd.:nh 

< <1111p111;1!1t1n,rl mod:.:lling nf m.11:.:n.rl-.; .rt ti;: 111ol:.:1.ul.1r 
.1:id .l!Pllltl ,L,rl:.: ts :.:'tah(i,h:.:cl a' an 1mport.irll !mil in 
,,.,..: .1r, h I ht· ,., 1111hmat11 in nf l11gh-p1 m :.:r:.:d !!Llf1!11cil 
c<>mptlll'r' ;111.t ..:11mruutional di.:m1,tr\ m;ri..:.:, 11 P""thk 
l·· "llll:rl.11<: .ind rr.:dtcl ho\\ mol:.:cu!.:, 1111!..!ht h:.:!1.11:.: m 
i.1h• 1r 1!1 •r\ 11:,h bd1 ir:.: a rnat:.:ri.il t' ': nth:.:,t1i.:.J 1>r p11r1 li.:J 
Ii \[!.lLll'<llrPrtl f11,11"iif.1,1,111/11uf,·,/r11,,/ug\.\.11I .I. \;11 ·I. 
\\l~ll .I I '!'I.I I 

"Bio-pir.:.cy" puts pharma and food firms under 
fire 
l'rc" .ur .. · h :11.111111111,! l11r rh.1rm.1 .111d l11od m11lt1-

!l.i!i•l! .. 1h !», ''ITIJ'•'lh.l!<.'<k1.:lt1p1n'° u1unt11i.:' lnr !hl' th<.,,, 
i'! 111( ·J'L'L IL'" 11.ird 1111 th.: lin·I, 111 th<.' rt'l<."1111~ .1"rl'.:d 
1•1,1,jl\L•; .fl\ lrL'.ll' .. .l rq1t1rt• Llllll!lll"l''il<.'d h: ilrL· 1 'n1kd 
'•.:l1o111, fk\L'i•'J'!li"lll l'ro:•r1111111:.: 11 \;f>l'l <.l.11111' th.rt 
l·:·>·f'll.lc\ lire· d,·1l·l11p!!ic' loilllllllc'·.· l.1.k "' r11\;dt\ 

( ,,,,,, r~ Ul'.' Jnif:'t'll11U\ /..1111H/i·.h;t' lllf1''1,f'1lflll~: 

/'.\ •I \{,'n/1 ••f /lil/ul ,/f/••I/. ll>!llpikd h\ firl' f{11r;rJ 
\,l· •. 11"1·1111·111I1l\11t.'.111<111 l11tcr11.11;1111.rl !11r !hL' 1 \!>I' 

ra: m.:nt t(>r inJig.:rwu, use.: 11! pbnt sp.:ci.:s is ch.:ating 
J:.:1 dtiping countri.:s ,,f S5 .-1 hilli1m p.:r ~ t'ar 

l'h.: r.:rt>rt :.:s1ima1.:s th.: \ alu.: of thirJ \\l>rlJ pL.ll;t 
sp.:ci.:s !1• th:.: phanna inJus!~ al11nL at nwr:.: than 
S.~O hillinn p:.:r ~.:ar. ""\\'hi!.: m11r.: th.rn 40 r.:r •:.:nt 111· th:.: 
I anh · s rc:rnaining bi,,1l1gical Ji\ ··rsi1: is locatc:d in :\fric;1. 
.-\sia anJ S·,u!h :\m:.:rica. inJig.:rwu" Cllfnmuniti.:s th:H 
h;I\:.: J.:1 dupc:J anJ nurtur:.:J such di\ :.:rs it: .tr.: 111H 

ackmm i.:Jg.:d much kss wmpc.:nsat.:d fo; the.: rnatc:rial 
anJ local 1-.mH\ kdgt: th'1t i' L~ ::n from th.:·n ··. it p11i•tts 
out. 

rh:.: in.:quality is .:xac.:rbat.:J. it ~a: s. h~ th.: grn\\ ir.g 
use: of ratc:nh which grant t.''l:C lusi1 C: protc:ctinn Ill '\orthc:m 
cnrporatinns and rc.:s.:archc:rs for matt:rial llr !..nu\\ kdgc: that 
11rigina1.:d in th:.: South. 

Tti.: r.:pnrt Cll.:S I 00 sr.:cific .:xampks tlf majnr 
agriculture: id drug wmpani.:s profiting from prnducts 
Jc:ri\ .:J \\ holl: from plarb. fungi or hac!.:~ia from 
J.:\d11ping cuuntri.:s. 

1-urnplc:s shim up th.: ""unnffi-:ial"" cull:.:C1i1l!l m.:thoJ-; 
:.:mplo:.:J h~ th.: multinationals. 

In c1l..:u:ating th.: co~t 11f ""hio-pir;ic: -- to d.:n:l1,ping 
<.:<'•Untri:.:-.;. th:.: r:.:port ackro\\ kJg:.:s that th.:r.: has also h.:.:n 
unrnmp.:n,at.:J pirating of agricultural cht·micab ;rnd 
phanna wr1puu, Js from industrial c111111lri.:s h; d.:,doping 
ctiuntri:.:-... \\ hich ii :.:stimat.:s at lossc:s to th.: '\nrth 11f as 
much a-.. S2.-:' billinn p:.:r ~:.:ar. 

lh.: I ·'\DP has ;ilr.:aJ: h.:gun nmsul!ing \\ rth 
mJigc:nnus p:.:1•pk" s 11rganizations 1>n strat.:gi.:s for 
p•.:s:.:n mg traJitinnal l..n1m kJg.: and g;1rn111g 
a..:l..no\\ kJgc:mc:nt for th.:ir cnntrihutinns. (Sour..::.:: 
f.'11rnr 11·.111 < ·1r .. 111:,,1{ \<us. - '.\o\t:mh.:r 1994 1 

1995 ATCC Laboratory Training Workshops 
I h.: :\rn:.:rican T~ r:.: Caltur.: Colkction L·\TCC l i· a 

non-profit nr~ani1a!1on s.:t up as an intc:ma!ion.tl r.:posir,,r: 
f11r hiolog1cal i:ultur:.:,. 1'.1rt of :\ l"CC"-.; mandate: i, Ill 

rrn11J:.: duc:atinn in th:.: tidd Pf microhiolog:. :\ l<C s 
l.ahoratnr: \\.orl..,hop Prograrnrn:.: j, part 11! the: fulti!rn:.:nt 
<>fth1, .:J11..:at1nn manJ;1t:.: I h:.:: h:t\t: h.::.:n offering ""nan11s­
•Hl .. tr.1m111g prngr;t•nm:.:' ti•r th:.: pa•;t 1.1 ;.:ar,_ :\I l.:ast 
'O r:.:r Cl'nl nl :.::1..:h \\11rl,.,h11p 1m111\:.:s hands-on traming 
alld !ht: rt:mainJt:r pf tht: prngrallllllt: I' dt:\ lltt:cf t< I f.:i:lllrt.'\ 

R:.:.rJ:.:r' ma; b:.: .1hk to h:.:ndit from thcs:.: p;•1gramrn:.:'i 
B,1,1..: ll'c hrnqu.:' 1n mnkcular m ~ u1b,1c1:.:riol"!!:. 
IX-21 \rnl l'N-\. 

/11 l!IY·• l11\le1>l1•!!' t:.:dm1qu:.:' arH! .1pplicatior1'. 
2.'-2X :\pnl l'l'I'. 
I .:II u.i11m: ;111d h;hridnma' qualit~ c.ontrol a'1J 
,r;11rr:.:,.:n.1t11111tl'll1n1q11.:'. I0-12 \1.1: 11><1.;_ 
I r1.'l'/lll'..! .111d lr:.:o:.:-Jr~ In!.! nl p1:cro-or;.!,1111,nh. 
1--1·1 \1.1~ 1'1'1'. 
I nm:.:nt.1t1on 1111Lr11b111ln!..!\. -''--'X Jul; l'11i' 
I h1rt:.:.:n1:1 .·\nnual ll11H.:c:h11nlov\ 1'.11:.:nt I 11rnni. 
~·I-> ,\ll!..!ll\l i'l'I'. 
:\n.1.:r11h1L h.1t:1:.:r1nlo~\. --x ".:rt:.:1!1hn 1'1'1'. ;111d 
\l1n1"'"P: ph1Jt11 .. 11Lrn'°r.1ph~. ~11-22 '-.l'pll'mhn I '1'1' 
I 11r 1nl11n11.1t11>11 1>11 ·\I ( < \\11rl..,hnp' llllll.rll :\I I ·1 ·. 

\\11r!..,l:.1r < 011rd111;1t11r. l.';111 l'.rr~l.111111111\l'. R11d,\ilk. 
\lll.~llX'2.1 ...;.\ Id ;111-.';l-''h<1. l;1\ 1111-Xlll--l;fl.l 

French conferencehighlights controlled-release 
methods 
I >ru'° ;111 I 1 .lc l lill' d<.·\ L'iPpL·r, h.11 l' !nm• rl'L llL'illll'll thc 

p11ll'll[t,d nl c1.•1frnlkd-rl·k-.1'L'it'l li1111!11~·\ 11>1trrrpr11\1n~· the· 



safety. efficacy Jnd cost-etfrcti\enessoftheir products. Rut 
such deli\c.>ry technologies may be ... , en more.> . Ital to the 
success t'f products designed for agricultural use. where 
co.1s!stent etlicacy and ease of administration are critical 
concerns. 

rhe need for better controlled-release systems for insect 
control and animal health was a key topic at the recent 
Controlled Rdease Society·s T''enty-First International 
S~ mposium. held at the Acropolis Com ention Center in 
~i~e. France . 

.-\ grow: 1g interest was noted on the part of farmers in 
biorational pest-control products 'ix SC\eral reasons. 
Biorational products oiler a means to control insects that 
ha\·e de\eloped resistance to con,entional insecticides. 
Bi0rational products an: otien safer than conventional 
insecticides. -typically. biorational products amid 
restric~ions on harvesting. cause no harm to beneficial 
insects or contamination of the emironment and are not 
harn1ful to plants. With regulations restricting or 
eliminating the use of many conventional insecticides. 
biorational control may soon offer the only means a\ailable 
for subduing some insect pests. 

Despite the technology·s benefits. however. significant 
improvements are needed before biorational pest-control 
methods are likely to gain widespread use. For example. 
''hi le pheromones that disrupt ir.s.:ct mating have been 
employed as successfully as chemical insecticides to control 
severa: important insect pests. their use is still confined 
primarily to niche applications. Pheromones must be 
applied prophylactically to crops before insects appear and 
then continually throughout the growing season. Thus. a 
year-long commitment to the technology is required. 

(irowers must also learn hi:w to use pheromones 
properlv in ;irder to achieve control. This is in contrast to 
most traditional insecticides. which can he applied in 
resp1mse to an outbreak. 

For pheromone technology to achie\c '' i<l;:o;;pread use. 
t\\ o key impro\ em en ts must be made. First. the cost of 
pheromone tre:Jfments must he reduced so ti.at their use is 
economically compelling rather ihan economically compe­
titive. Second. mon.: consistently effective long-lasting 
forrnu!Jtion~ must he developed so that the products can he 
applied using conventional agricultural equipment and 
practices. 

t\nwng the technologies being developed for pheromone 
deliver: are protective coatings. microern:apsulation and 
microporous he.ids of various sizes and relea'e profiles. 

Biological insecticides that ll'e hacterial toxin-;. insect 
\ iruses. fungi or nematodes to control agricultural p1:'>h 
t:nuld aho hendit significant!) from cnntrolled-relea\e 
formulations. \1ost rnrrcnt products are easil: deµraded h) 
light. heat and .ir desiccation. Therefore. ne\\ formulation\ 
that improve product stahility and extend the length of time 
durin[! which r!1e prnc.iud i> effrcti\c arc hcin[! activd) 
\ought hy n~,my companic'.;. 

I .1\ c'' .ick breeders 'hou l<l aho benefit signi ti cant I) from 
1.:onrrolled-rcka'e tcchnolof!ic' th<1t reduce the amount nf 
handlinl:! re4111rcd for vaccination or treatment of animals. 
I raditional H·tcrinar) vaccines invohe an ini;ial dose ot 
antiL'en followed h) one or more hoo,tn <loses. t\ '>inl,!le­
dme \acci11a1i11n '''tern rould reduce hoth !he time 
involved and the co'>I of animal vaccination. 

f'rn!cll111µ animal·. from inkt:lion'> \\hen the) ;1re 
'>hipped or kepi in do'>e pro\ 1m ii\. "' 111 feed I oh. i' aiso a 
1.:halknge. Animal'> ;m· alfrcred h) man: a!!ent'> !hat enlcr 

----------

the host through the nasal passages or othcr mucosa) 
surfaces. 

While vaccines administcred by injection stimulate 
circulating antibodies. these antibodies Jn not necessaril: 
pre\ ent the :machment and im as ion of microbes. \" accina­
tion at mucosa) surfaces is the best way to stimulate 
etkcti\e local immunity. Orally acti\e vaccines delivered 
ro animals in feed or \\ater prn,ide a relati\ely easy. cost­
effective way to accomplish such mucosal \accination. 
Bccause the mucosa) immune: system is interconnected. 
stimulation of gut-associated mucosa) lymphoid tissu:: 
(GALT) results in immunity at mucosa) sites throughout 
the body. Controlled-release formulations also prll\ ide the 
mcans for imprO\ ing nutrition in cattle and sheep by 
protecting fragile amino acids used as feed additi\ .:s from 
degradation in the rumen. (Extracted from < ;.·11c·t1.­
Eng111t!c'r111g .\.c1u. Scptember 199.f) 

Gene therapy market predicted to top $2 billion 
by the year 2000 
r\ new Frost & Sulli\·an t'.\1ountain View. CA. l 1S:\t 

report predicts that the gene therary market" ill eme;ge in 
1997 and generate S2.6 billion in world-wide re\enues l-ty 
the tum of thc century. Ry 2000. about -t8 per cent of the 
market" s revenucs will be generated by canccr treatments. 
30 per cent by treatments of genetic diseases. I I per cent 
viral diseases and 7 per cent anaemias. forecasts the report. 
··world Gene Therapy \tar~~ets ... 

Although most experimentation thus far has focused on 
c·x 1·in1 procedures. a gr0wing number of companies are 
de\ eloping m nrn gene therap) and pharmaceuticals. and 
the first in 1·irn treatments ha\e entered clinical trials. The 
report points out than in i·n-" therap;. promises to be re,s 
costly and cumbersome than ex 1·11·11 pr:lcedures. which 
require re!llo\al and treatment of patient cells. follnwt.>d hy 
their reintroduction into the patient. 

Based on current de\elopmental acti\ ities. there i' a 
significant prohahilit;. of gene therapy treatments reach mg 
the world market hy thc year 2000 for. in additton to brain 
tumour~. malignant melanoma. leul.;aemia and kidne:. 
breast. colorectal. li\er. prostate. ovarian. lung a11J bladder 
cancers. according to the stud:. 

Viral disease research is concentrating on :\IDS treat­
ments. Gene therapy approad1es to \iral disease focus on 
inserting genes for \ iral antigens to increase irnmunc 
response. gencticall~ modi!~ ing I: mphoc: tes to enhance 
their ability to direct and Jestro;. \iral part!des and 
infected cells and imp!anttnµ µenes to confer re,i.,tance tn 
certain viral infections. Beside., AIDS. !he therap: nw'>t 
likely to rcach the market hy the ycar 2000adtlre">es1::10-
megalovirus infection in im1111111ocom-promiwd per,nn' 

·1 here are cum:ntly n:or1: than 60 gem: thl·rap: triab 
ongoinl:! or planned \\orld·\\ ide. and thi., number \\ill 
increase rapidl:. predicts the rl'port. which 110tes tiut the 
treatment of hum;m diwase hy gene therap;. mm1:d from 
the theoretical to pra1.:tical realm with the fir,! !rial in I 11110 

( Lxtra1:kd from ( il'/I('(/( r.11gllll'!'rlllg \('\I I. I~ Septi:mh•:r 
1'111-l) 

Exchange changes to beriefit bioscience 
Plans tor a pan-1:.uropt:an Na.,d.1q-'ltyk 'lol·k exchan!!e 

to focus on 1.:nlrcprencurial 1.:ompanie'> and hirther rl"Ll'.a· 
!111n .if the I .ondnn '>lock nd1at1!!1: il'>llllg rult:<, could m; .. ke 
it c<hicr for the I 'Is: h1o'>l.:1ence tnlhl'>rr: to rai'>e linanci: in 
rhe furure. I he I if' ha., the he'>! L111nat•: in the \\orld !Pr 

-----------------



bioo;ciences. ddegatesat the Business Issues for Bioscienci: 
Companies Cllnference held in London h.:ard. hut the so­
called "e 1uity gap" remains a major concern. 

The London stock exchange rules \\ere amended in 
l 91J3 to allow research-based companies to raise finance 
through a listing while their products are still in de\elop­
ment llowen:r. many in the bioscience community-and 
particularly the \'enture capn.1lists--belie\'eth.1t relaxation. 
through the so-called Chapter 20. has not gone fa~ enough 
or in some cases that the new qualit~·ing requirements are 
inappropriate. 

The only real alternati\'e to the London stock exchange 
is widely regarded as the North American Nasdaq system. 
A third altemati\'e could be a pan-European exchange of 
the quality and status of Nasdaq. which \\Ould haw a 
separate identiry as a higher risk higher returns market. 
with Nasdaq-type trading and market sum::illance. Full 
disclosure of information. as re4uired under the Nasdaq 
I isling rules. would be a principal requirement. (Extracted 
from £11rop.:af' ( '111.:mical Sews. 31 October 1994) 

Germ warfare ban talks planned 
!\:egotiations on measures to strengthen the 1972 treat\ 

outlawing biological \\capons started in January 1995. 
Alier two weeks of difficult talks in Geneva. some 
80 G1m:mments agreed to set up an ad hoc group to draft 
propnsals on verification. anti-cheating measures and other 
compliance issues. According to the Finan< ial Times. the 
industrialized countries are k.:cn to see the group---which 
is open to al! 131 country members - pushing ahead with 
a protocol for approval at the next treaty re\·iew conference 
in 1996. Some de\ eloping countries. on the oth.:r hand. 
\\ant to proceed more cautiously. (Source: Riotedmology 
l/ull<'l111. Octob.:r 1994) 

Saving endangered species 
Scientists estimate that 50 plant and animal species are 

disappearing daily arnund the world: some of these spl.!cie\ 
might never have been identified. As tropical forests are 
hcing dc,troy ed rapid(~. through timber exploitation and 
improper farming practices. some economically and ecolo­
gical I~ important \pecies are threatened with extinction. 
Snmc of the endangered forest sp.:c ies ha\ e. howe\ er. 
found a ha\en on the 1.000 ha campus of the International 
ln\t1tut1.: of l'ropical Agriculture ( llTA) in Ibadan. ~igeria 

The founders of llTA were persons of unusual \ i-.ion. 
The~ recogn11eJ near(~ 30 year-; ago the need to make 
'ilht<iinability. anJ con\enat1on of natural re-;ource-; 
indudmg hiod!\er-.ity. a major goal of tropical agricultural 
r..:-,..:arc.:h a goal that ha-; onl~ r..:centl~ become \\ idely 
apprec.:iat..:d and ac.:c..:pted. 

l'hu-;. in 26 year-; of 1ts existe11ce. llTA ha-; accumulated 
a \\ealth of -;c1ent1fic 111fom1ation on. and d..:\elop..:d tech­
nolog1..:-; for. '>li'it;1inahle land manag..:ment. soil e~o-;1on 

rre\elltion and ClllltroJ. and \latJJr: ;ilterna!l\'e'i to the 
tradi1ional '>Y'>!C.:lll of '>hiftinµ cultivation. 

A·. ri.:ganh u1n-;c.:nat10n of him!i\er'>ity. thi.: fn-;t11u1e·-. 
C ic.:ni.::1c Ke'>Pllrc.:t:'> I ·111! hold' the mo'>! important µc.:nebank 
in 1\frica. and ih c.:olkction·. of c.:o•\pc.:a \Midi•."-. and 
n·latcd \\ ild '>pc.:c1c.:«. and of Bamhara !!roundrrnt arc.: the.: 
large'>! in !he c.:ntirc.: \\orld. I hi.: I 'mt al'>o 1T1a:nta1n'> l.1r!!e 
c.:olkc.:11011-; of ricl' 'PC.:llC.:\ 111d1.!!i.:r'''ll', to Africa a'> 1H·ll ,1., 
ol othc.:r rn;qor nor plant·. I h1' c.:flort l'll'>tirc.:., th.11. 
rq.ardk" of d..-.,c.:rt c.:nc.:ro;:ch111c.:nt. 111;:.,,iH· dc.:tori.:,t.1t10n. 
forc.:'t lirc.:'>. llood., and dro11vhh. 11,c.:f11l crop ,.:c.:ne' \\ill hc.: 

f'11g1' .'IJ 

a\ail.!ble for use by scientists and farn1as l>f future genera­
tions. (Soun:.:· D<·h·!1>p"1L"lll,11kf( ·,,,,t•,·r,1111111. \larch l'N-l) 

Boom times expected for agricultural biotech­
nology 
Sales of agnculturai biotechm1log~ prnducb in the l 'S.·\ 

\\ill boom. from $108 millil•n in 1993 ll> Sl.8 billion h~ 
2000. accnrding to Frost & Sulii\an (~e\\ Yl>rkl. !he 
consulting fim1 says biopl.!sticides -- n•)\\ about 9-+ pc.:r cent 
of the market-- 1\ ill makc.: ur only 16 per c.:nt of the 
business in the year 2000. Frost & Sulli\an q~ s gn)\\lh 
hormones will make up 45 per cent of the business. \\hi le 
transgenic organisms and tissue cultures \\ill account tlir 
28 per ~c.:nt and I 0 per cent respc.:cli\el~. I Source: 
CllE.\/IC.-lLllEEf.:. 17 August 19Q.t1 

Europe to lose biotech investment to USA! 
Japan 
Europe is set to lo'ie ou! to the l 'SA anJ Japan on 

futur.: biotechnology investments b~ European companies. 
Regulatory constrainrs and \\orries about public percepti•m 
are dri\ing imestment awa~. concludes the fiN in-dep!h 
surw~ • nf the economic impact of biotechnology 111 
Europe. Yet the surw~ also suggests that the application of 
biotechnolog~ is more widespreaJ in Europe than has bt:en 
e\'ident from previous sur\ey s. \\ ith dependent sale'i 
estima!ed at Ecu 38 billion some I per cent of European 
(j()p_ 

According tn tne sune~. onl~ _1ust over .to r.:r cent of 
..:ompanies· future imestment i-; destined for Lurnre. 
compared with 58 per cent of prc.:\ i1•us imc.:,;tment. The 
main gainers arc.: the l 'S:\ \\ hich \\ill take.: 'omc.: 45 rer 
cent of in\estment - and Japan 1\ h1~h \\di 1111.:ri.:a'e fr1lln 
just unda I 0 per cent to 15 per cen!. 

Perhaps not surprising I~. the \Hr\<.:~ c.mclude' that the.: 
main factors influencing ;he lncatinn of Jn\c.:,tment are thc.: 
a\ ailabilit~ of 'killed 'ta ff anJ rq.:ulatnry wrhtr.1inh. ;1, 
\\ell as tht.: prox 1m ity of arpropnate 'c 1ent1 Ii.: H1'1llutc.:,_ 
Particular(~ in <iennany. regulator: co1".tramh ;md pal-iii.: 
opposition \\ere found tn dctt.:r ne\1 im1:,tmcr' 

Factors cited a' the main ri.:gulator:- c11r, '" r.1!' :'., 1ndudc.:d 
prodlll:t approval dela~s (\\hid1 \\ere.: mePl11i:J<:d ,--~ -11 p..:r 
1.:ent of respo1?Jent compar11c.:-. I and (;1.:k ol .,J,qi:.:lc.: p.1tc.:nt 
protection (mentioned h~ alrnn'! 60 p..:r ..:c.: 1:t1 [l1n~..:ult1c.:'> 

\\ ith planning -.itc.: arprn\;tl a11J rn•Julr l1.1h:1::. ·'"" 
featurc.:J s!rongl~. 

According to th<.' .. un..:~. th.: 1·.urop..:an m,1rk.:: llll !_!P11d, 

anJ 'en ice-. \\Inch are dc.:p;.:nJc.:nt 1lll lll••!t:1 Lnoln!!~ 1·. 
c.:urrently Leu •8 h1llion 

Ch c.:ral I !!rtl\\ th c.:-.timati.:> \<tr: I\ idel~ .. 1 lar!!i.: pro port ion 
of firm-. \IC.:\\ \ale.:-.;" hi.:mg t.:\,err:all) fl;•t to the.: :-..-ar 
2000 \\hllc.:. at the other extrc.:rne. sonic 20 rc.:r cc.:nt nl u•rn­
panii.:' exp::ct '>ak-. to mori.: th.If> douhk mc.:r !he ,,1rnc.: 
prnod 

<i1h·n the.: c.:..:onnf'JJC '>l_!!rllli..:;rncc ol h1nli.:rhnnlol!\. th<.: 
'llr\c.:~ ''-'" 0111 a chalknl!e to l·uropean pnli..::--m.1!..c.:r' 
\!;in~ of the art:a'> ol r..:gulator: lon'>tra1nt cm ht.: d1;111l!c.:d 
h:. 1.'.0\c.:rnrnc.:nt alt1on. 1t note.:' ··1ndu,lr\ Lill pL1~ It·. rok 

• fttr1fc'( '11111/u.~~\ ·\1't ullu/11/• /l>l/lt/( / 111 f.11rt1f'•' 11 \lll'\1'~ 

11{ 111 /1111m· ,,,/" 111, 111111"·11111·,·11i·11. p11hlhhl."d h~ l.ond1111-
ba'>l'd lllrt'>tilt.1nc~ I rn't ,'>: YotllH~ I\ 1th '>ll[1[1"rl from the.: 
'.c.:n1or :\1h l'"r~ < 1roup 011 B1ot1:L1111<1l<1!!~ ( S:\( ill 1. 



in impnl\ing the image and knowledge of appiic:i.tions of 
bil'technology. but the creation l~f an embracing climate in 
areas such as training. support acti\ ities. central funding of 
basic research and pro\ ii.!ing inno\atin: means for accessto 
capit:i.I ;m· the prerogati\·e of gLl\ emment... (Source: 
E11rope..z11 ( ·1i.·m1cal Sein. I 0 October I Q9.J) 

I/CA 's policies for the development of agro­
biotechnology 
-:-he Support Pro_kct for the Formulation of Policies ti.~r 

Agro-biotechnology De,elopment is part of the Programme 
for Technology Generation and Trans fer of the lmer­
:\merican Institute for C ooperatior. in :\gricu!ture I llC Al. 
One of the project" s first s<eps \\as to generate basic 
information on the regrort · s state-of-the-art agro­
biotechnology. The outcome was the crea!ion of a 
biotechno!ogy programme coordinated by South American 
Southern Cone countries and the establishment of 
phytogenetic n:source netnwks for the :\1iddle American. 
Andean and Caribbean regions. Studic:s on the strategies of 
a significant numb.:r of the region· s enterprises dedicated 
to agro-biotechnology \\as another achie\·ement. and \\as 
followed by the publication of se\eral \O(umes of the 
Latin American Biotechnological lndustr: Directory. In 
colli!boration with the Pan American llealth Organization. 
se\·erJI guidc:s on biosafety issues \\ere released. as well as 
different acti\itics of this nature undertaken by \arious 
countries. Another important step wa" taken through 
establishing a regional consensus concerning the need to 
introduce systems Jnd mechanisms for protecting 
intellectual property rights in the field of agro­
biotechnology. ( Stlllrce: Bu!.·tm d.· Biot.·.-110!0~1<1. \. ol. 11. 
So. I. July I 99-1) 

REDBIO '95: Puerto /guazu. Argentina 
The Technical Coopera!ion Sel\\ork on Plant 

Biotechnology I REDBIO). sponsored hy FAO. \\as 
established and has operated since 199 I. The main 
objecti\1: of the Set\\ork is to de\elop a mechanism 
for harmonizing and promoting knowledge for the 
applicarion of plane biotechnolog;. to the ~olution of 
production problems that affect Latrn Americar. agri­
culture. 

Specifically. its ohjectives are: 
- Promote the formulati1>n of national poli..:ie>: 
- Encourage exchange of i...n1m ledge. technologies and 

biologic materials: 
- Spon>or regional training acti\ 1tie'i: 
- De\elop cooperative projects hct\\een lahoralories of 

the region and centres of excellence at the \\ orld 
level: 

- Promote preparaiion of a code of conduct on pl.int 
hiotechnolog;. 

The member lahoratorie'i of KIJ>BIO ha\e propmed 
holding a technical meeting e\er;. three ~ear'i a'i a major 
eH:nt of KU>BI< > :\n:entma ha'i hcen selected tn h11'it the 
Secnnd I.atin American \ketinl! 1111 l'l;int B101t:chnnlog\ 
1Kl.l>BIO 11~1. 

!he objective' of the mcl'ling \\ill he 
l>i"em111ate .111d di,cu"' progre" 111 the genaa11on 11f 
i...nrm ledge and b1111echn11lo1!1es for the 1mpr11\en11.:nt 
of agricultural production in l.at111 1\merica and the 
< ";1rrhhco111: 
l're·;cnt rc,ulh and promote pro1ects and p11l1.:1eo; 111 

f.l\our of the developml·n! ol pl.int h1111edmnlng~. 

- Prl,ml'te the gathering of ~ oung n:scan:hr:rs and 
students of institutions of the region \\ ith reno\\ ned 
specialists from uni\ ersiti-:s and centres tlf excdlence 
at the \\llrld lc\t:I: 

- Pn>mote iilteraction betw.:en the a.:adcmic se.:tor and 
the: pri' ate sector: 

- Discus~ the socio-economic ;;.nJ en\ ironmental impact 
of the application of ne\\ biotcchnologir:s in thr: 
region. 

RLDBIO will he organized in four subject mattr:r 
blocks: 

I. :\gri-biotechnologic De\ elopment 
II. Socio-economic De\·dopmcnt and En\ ironment 

Iii. Academic sector Pri,·atc: sc:ctor interactions 
I\'. Biotechnological Progress by Crops (Workshops I. 

For more int-.. rmation. contact: Southern Cline 
Coordinator. Dr. Alejandro \lentaberry. 
l~GEBI-CO~ICET. Obligado 2..J90. 1..J28 Buenos Aires. 
Argentina: Fax: (5-1-1 I 786 85781. 

Biotecnologia Habana '95 
The Center of Genetic Engineering and Bio!echnolog~ 

tCIGBl in lla\ana. Cuba is organizing .. Biolecnologia 
Ha\·ana ·95: :-O:e" Opportunities in Plant. .. ;nimal and 
Industrial Biolechnology ··.Co-sponsored by l'SESCO and 
F:\O. the conference will be held 12-17 So\ember 19Q5. 
at the CIGB headquarters in Ha\ana. and is dedicated 10 
1he application of biotechnology to plan1. animal and 
industrial pwduction. 

·; hrce parJllel ewnts will take place during the scientitic 
programme: 

Biotechnology Applid 10 .-\nimal Production and 
Ilea Ith 
- Biotechnology applied to animal rmprmement: 
- Vaccines and drugs tllr \eh:rinary uses: 
- Diagnosis applied to animal production: 
- l 1 se of transgenic animals as .. biofactories··: 
- l 'se of lransgenic animals as hiomodcls: 
- Lmhr:ology anJ hiolog: of de\elopment: 

Biotechnolog;. applied to aquaculture. 
Biotechnology Applied hi l'bnt Production 
- Plan! tis~uc cul!ure applied ro agriculture a:id to the 

production of useful suh\t.rnces in plant "elk 
- Biofeniliters and biopesticides: 
- Diagnosis of diseases ir. plants: 
- ~1nlecular mari...ers and th.:ir application to 

agriculture: 
- < ienetic engineering applied In agriculture: t!enetic 

tran\formatrnn: resistance to plague\ anJ di,ea\es: 
qualit: improvement ol agricultural produch 

Biotechnolog~ Applied to lnJustry 
- h:rment.1tion. s<.:;il111g. rcco\.:ring .md purification 1•f 

protern\ from geneticall;. modified organi'ims: 
Bioreactors i...rnet ics of tra11sformation and calculation 
ol industrial h1orcaclors: 
C iene e\pression in indu•.trial 111 icr1l·or.::anis11h. 
B111co11\~rsion and hiodq!rad;itinn: 
lrnmohil11ation of cells .11HI ell/\ Ille'. 
Production of indu,trial en1~mes 

In each nent rho.:re \\ 111 he poster ,e,sr1111'. shon oral 
u ir1irn11ni..- ;1tion'i. '! mpo,iums and rounJ-rahJe, \\ irh the 
part11.:1p,1t1on of Ill\ 1ted lecturers. l"f1e round-tahJe 
iJ1,,u-.s1on' \\ill co\ a the follow111g 'uh1ech 

P;1tents and n:l!uL1t ion·, lor rhc: a pp Ire .111on of 
h1otl·chnolog~ t•l al!riculrural prod11t:11on: 



- The commerce o:- biotechnoiogic pmducts: 
- Opponunities of biotechnt,logy as a source of 

economic and social de\dopment. 
Inscription fees: 
Cklegates: 325.00 l'SO t p:-i\ :He sector I 

250.00 l -so (acad.:mir and 
gtAernment sectors! 
151.JJ)(} L;SD (students I 

Non-delegates: 75.0o l_'SD 

Comrr.ercial Exposition 
Parallel lo the scientific sessions. there will be a 

commercial exhibit of reagents and equipment related to 
these subjects_ 

For more information. contact: Organization Committee_ 
Biotechnology •ta\·ana ·95_ P.O. Box 6162. Ha\an.J 10600 
Cuba: Telex: 51-2330 CC9ABIOT and 51-!072 
CUBACIB. Tel.: 53-7-218008. 2.l&+t-t. 21Sl!H. 216832_ 
Fax: 53-7-218070_ 336008. E-mail: 
biot95 £! ingen . .:igb.edu.cu. 

Biotechnology Advisory Commi.ssion 
The recently formed Bi.-technology Ad\isc~ 

Commission (BAC) was ser up as a r-::suli of a biosafoty 
wcrkshop held in Ckcember 1990 at SiE-tuna. Sweden. At 
this workshop. the panicipantsconsidered a proposal for an 
independent international biosafet:. panel. This panel \\Ould 
prm•id.: ad\·i.::e on request with respect to the release of 
genetically modified organisms intn <he en\ironment. It 
w:-.s agreed that the idea had merit and that an ad\ isory 
panel on agricultural biotechnolcgy shou!d be created. It is 
imponant to note that de\· eloping r1.ttion panicipants argued 
<;trongly that they needed impanial ac.h ice on the scientific 
appropriateness of proposed biotechnology approaches to 
their p:!nicu:ar national goals and the steps that should be 
taken when e'tialuating these proposals. 

The Stockholm Fn\ironment Institute agreed to prm·ide 
a base for the fonnarion of st:ch a commi~-;ion. In the 
ensuing three years. financial suppon was found through 
grants from Swedish donor agencies. from the Rockefeller 
Foundation and from internal Institute re-;ource<;. Fifteen 
internationally recognized scientists and legal e:xpcns 
rnlulileered to constitute the ad\i.;;n~ body. lhe~e members 
ha\e a wide range of experience in scientific and other 
disciplines including applied eco!,ig~: ecological genetics: 
microbiology: molecular hiolog~ of plants and micro­
organisms: entomology: genetics: marine biotechnology: 
and plant pathology. as well as international en\ ironmental 
and regulatory law am! economics. Equally imponant is the 
fact that all of these members have considerable experience 
in the de\clopment and implementation of hiosafcty 
guiddines and regulations. 

The Commission has been wllrking out of its office ;11 

the Stockholm En\1ronment lnstiture. A secrerariat ha-; 
heen formed and a full-time execume secreta~ is in place. 
The Commission has estahlishe<.: procedures that it \\ 111 use 
tu provide assistance. In response ro specific requesh. for 
c\Olntplc how to aSSC\S the hios;it.:ty 1lf a proposed field re-,1 
using a genetically modified organism. the llA< ·will e\alu­
ate the proposal and pro\ ide the resulh of that evaluation 
in a repon. Any ad\icc offered. of ·:ou;sc. will he hased on 
background data thar is prm1t.kd fr11m the apphcanr: 
information oht.1incd lhrough spcl·i:il sources. for exam pk. 
ad hoc task forces sponsored hy the Commission. and thr: 
collecti'tie k11owledge and l'Xpencnce of the mcrnhcrs. 

It is :nrcnJ..:d that an~ d\ icc gi\ en \\ i!I he m a l~'nn 
that is useful to regulator: aulhl.lrities in thcir deciswn­
making. pmccss. It shoulJ he made dcar that the ad\ ice 
itself is not intended ro he a regulat1'r: deciswn. In fact. 
th.: BAC !s n.>t in a pthiEi•ltl t1• makc those kin.!~ 111 

dctem1inations. The Commission \\ill. hl.me\cr_ rr: 1<1 

fommlate the a1.h ice in such a \\a~ that it \\ill he useful Ill 
those \\ho are making these Jccisions. Since the BAC 1-; 
being supported liy the Stockholm Em irnnment Institute 
and outside funding agencies. it \\ill be possible to 
maintain a complete!~ imparti.il 'ie\\ m these 
e\aluations. 

Finally. some suppkmenta~ acti\ iti::s ant!cipatedbeing 
a\ailable through the Commission in the: near !Uturc ma~ 
be the: construction of a \ariety of information databases 
and electronic data resources. fi.,r c'\ampic. h~ l "'.\:llX l_ 

OECD. LSD:\ and CAB!. .·\ccess to tht.'se through elec­
tronic connection is quitc ea•;y in the: inJustri:!!izcJ 
countries. hut there are perhaps ditliculties in using such 
s~ stems etliciently else\\ here. It is anticipated that the B:\C 
could. in fact. t.e a centralized resource as an intermediary 
to pro\iding such information. l ·pon rc:quest. the RAC 
could formulate sc:arch acti\ i!ies on !-,.:half of a requester. 
Additional!:. should it bc desired_ a prelimina~ e\aluacion 
of that information could be done. 

Additional information or application li.lm1s anJ 
instructions r.lay he oht~ined from: Dr. Robcn Frederick. 
Executive Secretary. Bio1echnolog~ :\d\ isor: C ''mm ission. 
Stockholm En\·ironmem Institute. P 0. Rox~ 1-l~. S-llP 1-l 
Stockholm_ Sweden: rel.: --16 S 723 02 60. Fa'\: --lo!! 
723 03 -18. E-mail: seihac 11 nordnet.se. 

National differences in biotechnology 
perception 
f SA: Only a minority oft.:s citiJ'cns is sutliciently \\ell 

informt·d. nhilc the majority fears health ha1ards from 
biotechnology. despite not heing able to "'sess risk 
reasonahly. They tend hl consider genetically modified 
microbes more hannfu! to humans than tran~genic plants 
an:.! animals. Despite the high-ri,k perception and a 
majority opinion that life in general is changing too fast. 
acceptance of hiotechn,ilogy in the I'S:\ i-; r.11her good. 
Oppo-;itinn to hintechnology i~ q111te ltm: people seem 
instead to di'>cr:min.1te hel\\een \ariouo; applications I he 
Ji\ision seen in 1987 into li\e groups i' still cl1aracteri,tic: 
19 per cent considered hiotechnolog~ sak and hendicial. 
2-l per cent risky hut henelicial. 6 per c.:nt 'iafc hut n(lt 
hen..:licial. and I :i per cent ri'>ky amt not hcnt·•icial. \\Jule 
36 per cent were undecided f Sm n. I 'llC' I. 

.\'orrhan /( i,·rma111<1 Furur'"· I he nonh-\\e,rcrn 
1-.uropean countric-; I e\cept Ireland) 'hare 111.111~ ;•t11111Jcs 111 

regard to hi.itechnnlo!!y: a rclat1\cl~ \\ell-mfnrmcd puhh.: 
with a t11gh-risk percc.:ptinn ;md con'ilderahlc etlucil 
objections acceph :his technol11µ~ he,1tatingl~ I he Bnti·,h 
h;I\ e an a\ erage le\ cl of risk rcrccption and an a\ cr.1;.:c 
acl.:ptance r;1te 1h111 ;11.:cep1ance i'i l1mer fo•r fnnd 
application f l\.IOR I l'>X:i) ;111<! non-lifc-,,1\ inµ human 
application'> tRS<iB ICJXXn 1 ·n1q11l·I~ 111 rhe 1 ·"· 
"hiot~·chnoloc~ ··,,much le" \\cll-rn:ocn11ed1h;111 "!.!ene111.: 
en;:meerin!!"f'i2\CNh12 pl'rCl'lll. \f()J{l l'lX'i1 lkl~1;1w. 

hold "a\er.1;.:i:·· opinion' In I 11\emhoun.!. rhk pcrn:p111111 
., ahoul ;l\cr.1ge. hat ai:n·pL111Cl'o1I h1ote-:hnol11l.!:• i' hdom 
;l\eragc I he IJ111ch pnn·1\1' l11!.!11n ri'~' and 1hi.:1r 
accl·ptaric1.· rate 1s avcr;wc ln<.:cpt lor tr.111,l.!1:111<.: .111m1.1k 
\\ hid1 an· rqcclcd) I hi: 111\\ l>11td1 .llcep!;mn· for nm d 
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Y ;lung sci.:nti>I•. \\ h•l hJ\.: ;lhlain.:J th.:1r ,J,~t••r.it.:s 

kss 1h:m f;\.: y .::•rs ag,>. Jr.: .:nc,>urag.:J l•' go m1.:matil•nal 
1m llFSP fr::11wship'>. which rr•n 1Jc: S-U.000 p.:r annum 
E:.~ I\''' yc:ar-.. \\ith such ti:ll1n\ships. scic:ntisb. such as 
~O-yc:ar nlJ lk \farina Picciott,, fn>n1 '\C:\\ Y1•rl.. can 
\H>rk in c.:ntrc:s such as 1hc: Past.:ur lnstilu!.:. 

The: llFSi' t•rganiLHion can r< ..:i:nta..:tc:o.! al: four 
Eawp.:. :o p!a..:.: Jc:s Ila!!.:~:. o-oso StrJ.shourg. Cc:d.:x. 
Fran..:.:. tS,mrc.:: L1h-T<·,·h. :\pril 199-ll 

Streamlining technology transfer 
The: factt•rs thal intluc:ncc: a h:~:m.,logy · s rr.msti.'.rahility 

inchhk th.: \\ay the: tc:dmology •s 1ram.i.'.rrc:d. the: tc:ch­
nolt•gy · s sp.:cific attrihutc:s. anJ the 1c:chn:'logy · s rc::idinc:ss 
fi.>r trJ.nsti.'.r. Of i!1c:sc:. the: fom1 ,,f the: transti.'.r rcmains the: 
1.c:y dc:m.:m in .:nsuring its succ.:ss. 

lt1-;ically thcrc: an: rhrc:c: \\ay s ltl trJ.n~ti:r h:chnol,lg:. 
Ih.: tirsl is 1<1 transfrr Jocumc:ntati11n that dc:~cribc:s !he: 
pwcc:ss. This i:• the: ''nginal philth•'rh: b.:hinJ publish.:d 
patc:nls: ii tirings [O the: Jl!C:ntitl!l of outside: r..:scarchc:rs nC:\\ 
idc:as d.:scrih.:d ti: drawings and tc:xt. this is also the: basis 
for ""tl\ .:r-thC:-\\311 transti:rs·· . tr J.nsfrrs in \\ nich infom1a­
tilln h rassc:d fr,,m ,me gwur "' anoth.:r \\ ithoul the: 
bc:nc:fic of dirc:ct im ohc:mc:nt. 

The: lranskr nt tc:chnolog: lhrtlugh w rinc:n sourcc:s 
is a large: part nf compc:tili\c: information col­
lc:;:ting -including industrial c:spitmage The lransfrr nf 
idc:as through :he: \Hillen \\tlrd a!one limits the: ability of 
the r.:cc:i\ ing group to :isk qu.:s:i1ms ,,r i;a;n immediate: 
fec:Jback <•11 their k\c:I of undc:rs!anJing. It alS•l limits the 
lr;:nsti:rring ;;~,1up from hdping io adjust the: tc:chnolog: to 
the: nc:w environmc:nt. 

fh.: second mc:lht•d of tc:chnoh•g: lransfrr im oh .:s the 
crth'i lrainir.g nf persnnnc:L For examrik. a mc:mher of the 
d.:\c:hlp!~::nt ::r;>up ma: spend time with fac!O~ \\orkers 
m Prder Ill train th•:m 1•n a nC:\\ p1c:ce of c:quipment Thi-; 
t: p.: llf intc:racti\1' p:trticipali1>n i~ usu;1!1: mor.: d°fi.'.Cll\C in 
tem1' of the r:tt.: pf infom1.1tim1 and tran'\kr. Ikcause it 
pnl\ id.:' direct interacti1>n betwec:n th.: tran-;ti:rring grnur 
;111.t th.: re..:e1\ ing gwup. misundeN:tnJmi;-. on hoth siJ.:-; 
ahn11t th.: us.: an.! application of 1h.: 1.:chnoh•;:: ar.: quicl.I: 
di-;.;o\ .:red and r.:,oh ed. 

I h.: third m.:thod of t.:..:hnolo;!: trano;frr j, I•> aclllall: 
11111\c: p.:r,nn:i.:1. \\hid1 is h.:lie,,·,I h: nlll\I -tud.:nh of 
technolllg: tr;111skr II• he !he n11"t r•''' ..:rful !nrm lnr 
hinte( hnolog: tlfr; c11uhJ mean the rr.m-.kr !If ;1 man11-
fac1urin;: \\ nrl.er into d.:\ c:lopm.:nt ,lurin;: th.: cour't: of 
Ill!\\ proce" d.:si;:n or II•.: trar.,frr of r,·seard1c:r' intll 
m;rnuf.u;turing d1:rin;! th.: installation and ,[,trt·up pha'e' 1•f 
a ne\\ proces-; I h.: pa: off an tt:rm' "f buddtrl!! .1 k.1rnm!.! 
11r;.'.;11111a1ion cm he: lr..:mendou,. 

Some: c1•n,umer c:lc:::frllnics :i1anufac1urc:r' h;nl' :alrl';1d: 
impkmc:ntl'd 1(11, tr;ia,fc:r melhlld '' i1h ouht;111d111g re,u!i.. 
:\ .In l'lopment c:n!.!illl'l"f ,, '<"Ill into manuf;!C[llml!.! al lhl' 
t1ml' llf prllc.:'' 1r:111·-kr I hl· en!!"ll"l·r··. m1"1on i-. 111 p;1r1. 
ti• r.:l1n..: ilw rn.111uf.1'turm!! !!f•'llP 11f blaml· fllr f.11lur,· 
l'r11bkn1' that .lfl\C: d11r1n!.! till" tr.111·.kr ,,f the: rr11cc:s' frnm 
d.:\t:lopmull to m.111uf.tdurm'.' .ire: dnc:lnpml·nt'' 
rc:,p11n,1hil1t: the: dnl·lop1n<·nt C:rl:.!1rtc·l'r pr.-,,·nt 111 the: 
111.1;111!.1c:t11~m:.! ,IJnr .1c:c:l'ph thl· hl.1111,· \·, .1 rc,11lt. .n.1n11-
f,11;111rin:.! 1" mllrt· '' 111111:.! 111 .t<<<Tt 11<'" tc:d11wl••:.!' 
d11!ic1ilt1<'' l'J1C:n11n!L'rcd durm:• the tr.in-' -r ;ire 1\11rl..c1I nllt 
thrPU:.!h llll·,lk 111!nrm.11111n ,.,,h,111:.!,. ii \!r.1dcd fr11m 
flt,,{~ ,;,,,,,/,,.;1. \'11( I.'. \,·ptl·mhn !'I'll) 

f'.1g1· _'./ 

1!•N51 

Breaking away from the trend 
Kai-;ing .:;ipital f;.•r 1>1,11c:chn,,1,,::, ..:.•:nranic:' ..:J.n l>e a 

prnbkm '.fan: ;?re for..:t:J l•' rt:s11rt hl <"<jUH~ lin;;nc.: 
hecrnse ,,f the l1lll!.!·lt:m1 r.aturc: ,,f th::ir \\11ri.. 

Ft1r ;m: Cl•mp;m:· -;tart!!~:: <•UL r::g;1rJ!::-;s ,,( \\ h!ch 
!>ranch llf industr: it sr.:..:iali;.:s ir. ra1~mg c1rital ::an P''SC: 
serit•u'i rw~kms Ft•r hi,•lc:..:hn,lh•;;y comramt:> 111 p;?rta­
cular. !he tasl. l>cc<•m::s <.:\ l·n greJ.tc:r Jue.: ll• th.:1r \ c:r:­
nature as J ··!,mg-tc:nn i!l\ c:stmem··. rhas mc:an-; thc:y J.re 
kr..:ed t1• rd: alnwst e'l.dusi\d: •'ll .:'-luit: tin:mce. 

-\c..:nrJ•ng Ill an.II: sts. st<>..:k nurl.c:t int.:r.:'t in t>i,•­
tc:chn,l[tlg: comran: tl.•1;i1i,ms h.1s \\a!lc:d at thl' nwmc:nt 
because. JS \lne anal:st put it. ··insti[ution;il in\eSt<lf:' ;ire 
disillusion::d \\ ith th.:m and the: ruhlic a~·: llllt \\cl I erwugh 
inti1m1ed ;1bout rh.:m 1,1 \\ant t•• imt:st"·. 

In the t ·s .. \. !mc:st.•rs ar.: h..:11.:r in!i•m1eJ ;1h,1u1 !ih•­
tc:chnolog: and thc:r.:!i•re Ic:s, c1m,c:r\ ati\.: \\ h::n it ..:1m1c:~ 

Ill imc:stmg in !he: sc.:ct1•r. hdp.:d :t•• d,labt !n th.: fact that 
SllffiC: hi•ltc:chnof,ig: tim1s ha\c: ;dread: start.:•' h• ··,td1\ .:r·· 
In !he t ·i..:.. ltl dale. nnhtld: h:is dc:li\erc:J htn :i l,ll of 
companie'i ha\c: pwJuch ··in the: pipeline anJ man:- ar.: ,,n 
tr:ick Ill ddi\ er··_ 

lietting to the: tlotall<>n slag.: is als,, an uphill t>;rnle ti•r 
biotechnn!o,;y c1m1pani.:,. I l1m dtl the: tind financial 
ba.:1.ers \\h::n ch.: f<'\\arJ-.. \\h.:n and if the: J,, n•me. are 
long t.:nn'_' rhi.; means !>an!. finan..:ing is ••U[ ••f !he 
qu.:stion ''' it is :t quc:'\tion tif ··~ml.ing 11 Jud.:·· \\ ith a 
\e~ small numb.:r ,,f sophi-ticuc:d \O:nturc: caprtal h,111-c:.; 
\\ho ha.:!. s!J.rt·ur'- llo\\e\::r. a !">1tlkdm,>l,~g~ ..;,1;11pan~ 

can incr::as:: its appeai to ill\t:'\h•r.; b~ ha\ ing .1 \\<.:II· 

Je\C:l••ped >ci.:ncc: and a ckari~ ddin.:J marl...:! 
Partnerships \\ ith l;1rger phannac.:utical comran1c:s arc 

another r1's,ihk mc:an-; of raising capital hut thl' can oftt:n 
speil th.: .:nd for l>i1•techn11l,,g: C1•mp:111i.:' a' the ~iggc:r 
lim1s t.:nd Ill 1;iJ..e •n er m th.: Ion;! tc:nn I h.:r..: r' :ii"' a 
gn>\\ ing tr.:nd amt•n,,: phann:iceuti.:;11 C<'lllpan1.:' to '.:el. 
partn.:r,hips \\ ith l>iot.:chn••'•';!: c1•mp;1111c:' ma 1>1,I h• l,.c:.:r 
R& I> c11sh d•I\\ n. t I \tr;ictc:d fr••m F1.r. •:',-.m < ·;z, m1 ·.:.' 

\. ·1n. ~ - Jun.: ( ')9-l 1 

Scientific visualization for biotechnology 
Rc-se.1r.:her' an I m.111:1:.:<T' m !it<•:n:hnPl••:.:: nc:..-.l mPrc.: 

..::ln:tih· mt:thnds fpr m.111ipul;ittn:.!. ;111;1!:- 'tn;.'. .rnd 
nr;::111i11ng the.: m.:r.:a,m;.:1: u1rnp!.:\ ,!.1t.1 !!•·na.1ted !>~ 

rl'wan:h. produl't dt:\c.:l"prnl'nt. c:imical lc.:,li'.1:.: ;in,! Pliler 
.ir.:;h. \l.111:1~..:melll nf Iha! d.11.1 1, hc.:c:t1111m;! nwrl· dilticult 
hecua-.: uf both 1h.: ,hc:l'r \ ••l11mc: .md. mnr.: mipPrt;111th. 
thc 11'\\ !'nrm'i "f tntl·~r.1t1tlll nc:c:dc.:d t11 ..:nn,trud ;1 
m.:antngful r1ctur.· nf till' ,,,,rJ.. 

!he: ah1lir:. tn d.:p:c:t :.!raph1c;all: ;i 1hl·tlrl't1c:.d 11111,ld 1•r 
th.: re<ulh 11! an c.:\pl·r1111,·m nn .1 compute.:; i-. ti.:rn1<~d 

,c; 1.:1111 tic \ 1'11.di1.1t 11111. \\ hid1 i, '"me• 1ml·, ell lc.:d !ht: "thir,I 
·.\,I\·· 1'1 ''''"lll'L". ;1l1<·r lh<'Pf\ .111.I l"\f'c·r1111,·lll I h,· :.!.1111' in 

.:nmpulltl!.! r•\\\t:r and 1l.1!:1111.1111r11l.1t11•11 dliflrl:.! lh<." J<>:'ilh 

.111d i'>'llh h.1\l" :.!t\l·:1 rt'l' t11 thl· :.:r11\\ tn:.! rl·.1111.1111111 th.it 
,c:1c.:1111ri~ \l-t1.d11.1t1t•n 11u\ ti.· \l'f .11111thcr \\,I\ "' ,11,1!..c: 
d1,Cn\l·rtl'' 111 b11•k.:hnnln:.!\ 

r ,, th.it ,·nd. 111.111: h1nlnh1111i11,'.\ rc··.c.1rcht·r, h.l\l" 
,·,rl1111,·cl th'"'" ,.1p.1hil1t1l·, 111 -.1:d1 .1~ •. 1., ·'' r.1i11111.tl drn:.! 
d, .. ,1:.!11. pr111<"111 f11ld111:.:. c'l'll<'lt.: ·<"jlt,·n, ,· .111.1h .,,.,_ 
1111•k< 11l.1r 11111.lcllin:• .11111 u•mp11t.1t11111.d < ill·m1-.1n 
I l•l\\<'\<"f. th,· 11,·,·.! ft1r ;nnr•: l1!1!1l.1111,·11t.d .l.11.1 111 hiPlc•c'.\ 
,llld lhL• L'\(11 '.'fl".lf<'f •lll;lpll·\l('. elf fl11 

1 •c'lc.d f'hl'tlllllll'll.I 
ltrnll the ''"l'l' 111 1\h,1' ,·,111 be· .!1111c· (t1flif'l!L1t1••t1.1!1-. 



s,m1.: rn .. gr.:'' h.h t-.:.:n maJ.:_ f'.ur !hr: ;in .. \\t:r-. r.:r.uin 
unknl>\\ n I h>\\ <."\ .:r_ th.: rl•[-·:m;!I h..i.. r.:.:n rrt>m :-:n;: 
.:n,.u:;h t<• ha\<.· in-.rir.:J .11 ka-.r (\\•' Jt:..:aJ.:s ,,f r.:-..:a~.:i~ 
~~!t' J:f!-~~...-~= ~':!..:::::; .. ,~- '~r.:n:~~~..: \ ;,u..i;1;Jt1Pn 

I ht: main aJ\anta;.:.: It' u'mg -...:1.:nt1!i..: \ i-ual!/all••n 1-. 

th.: n:Jm:11,1:1 ,•f ,1\t:r.\hdmmg \<•lumt:-. ,,f t-1<,h•g1c:l ,.fata 
ll• st:nsihk imJ.='t:s But !ht: inat:a,ingl: '''rhi,t:.:ard 
nwJ.:!ling ,,f Ii' ing s: st.:m-. raio;..:s qut:-a1,>n-. ab.•ut \\h1.:h 
image:-; l•' u~t: .mJ fl,n, ll' \\<>rk \\ 1<h rht:m .-\s .:••mru:.:r-
1-asc:J r.:s.:ar..:h inll• !>it•lt•gi.:al stru.:tur.:-fun.:!l•>n rda­
tit>nshirs rn•;,:r.:ss.:..; anJ th:: \ .•lum.: ,,f Jata gr•>\\'- it l' 

!-.:coming d.:ar ll> s.•ti\\ar.: J.:,c:l.•rc:r' that !>1<l!.:.:hn·.1I,,:;: 
i..; impt•sing us tl\\!l o;t:t of J.:rnanJ-; ''" .;..:1.:nt1ti.: \ 1'uah-
1ation .:apaf'.!htit:'. 

Ftfr.:li\r: nwJdlin~ ,,f Ii\ in:; s: -.r.:m' r.:yuirt:' ,,,t ••r.I: 
handlmg 'lru.:turt: anJ J: nam1.::-. "ur als1• .1Jart1\..: 
r~1.:n.m1.:na. Tht> th.:r.: ro; ;1 nc:.:J ll• r.:1hmf.. h,,,, 't:t.:nuti.:: 
\ i-.uali1.11i,m \\ill !>.: u-..:J ti.•r futur.: r.:.;.:ar ii m t-1,•-

1<.:.-hnt•l•'l:'.: 
.-\ group of snti\\ art:-f'.a,.:d m.:th,iJ-;_ lt:mit:J aJ, an.:.:J 

.:nmputing tc:.:hniqut:s C .-\l- f L i.; lht: I...:: Ill rt:th1nf..ing 

.;.::1.:ntific 'isuali7.ltion for hll,t.:chrwl.•:;; 
Fnr t:\ampk_ the: ah1lrt: ,,fa r.c:ural nt:l\\nrf.. t.1 t:\!r.1ct 

an orJ.:r.:J string ,,f Jara c:mhc:d..!c:J m .1 ra.1dnm 'tnng ,,f 
Jara implir:'i a .:ap:icit: fM t:\trc:md: o;uhtlc: Ji,..:nm1;u1i,m. 
rhis .:ap1t:1t: COU(d !>.: ,,f grt:at U'\t: in 'llt:h l>i<•!t:t:hn<>fl\;:'.: 
ar.::is as nucit:.>!id.: 'r:yur:nc:: anal: ..;i• anJ rn•tr:in folJm~ 

.-\n,1:h.:r .:\am pk im ,,(\ 1.:-; neural n.:tu1,rf.. nwJds. u":J 
r.' a,, ... ,, heart attad. \;.:r:m,_ that ha\.: t>.:.:n .;.h,1\\n ti• 
1•utr.:rform ph: .;i..:i.ms. t:spc:..:1.ill: \\ h.:n tht:..: lmi..:.il J.11.i I~ •r 
':'."mr11,ms is mc11mpktr: 

.-\(. r \\ill h.:lr J.:\ .:lnp a\\ a: ,,f lhinl.mg at>tlUl ,,,mpln 
f.i,,it,~1cal rri•t>kms tha! \\ i:I pr•'' 1J.: th.: h;:.;t r.,,,1, for 
m;1kin:; R&D .i,h,m.::.:-.. \\.h.:n c1,mt>m.:J .• ,uh o;c1.:ritilic 
\ i,u;ilinti1m. user-; \\ill h.1\t: an r:ff.:.:ti\.: .:nlk..:twn nf 
lnolo; 

l'rnhl1.:nh nt :;rcat.:r cnmpk\il: 'u:;:.:t:-.t grt:.1!.:r 
;1r·1!-i1:;m1:. ;mJ .\( · 1 app.:aro; IP offer ,.,:utll>n\. '111:h a' tht: 
.1t>ilit: or fu11: lo:;i.: (•l hanJk rrnt>km' \\ 1ih 1•\.:ri.1rrm:; 
..:.ir.::;Pnc·· .• 1nJ <lth1.:r.\ is.: 1mpr.:che hnund.1r1c' 

I h1.:rt: ;ir1: .;i\ ma1or d;i, ..... , ,,f ft!~J<:lll>n.; a''''' 1at1.:J \\1th 
·,.:1eri!;lir \1-.11.il11;1tfl'n :mthm.:t1c ;rnJ :;.:.in1.:rr:. ,t;1thti.:' 
lr;m-;fnrm,_ irn;!;_:t: nlHm;_:. :;r.1rh' an.I J;ua nr:;.m11at111n 
\\ hik tht:: ,t.1rt::.I .i-. -.t:p:ir.11.: art: a-. ,,f ,.,ft,\ar.: ,k\ ::!nr­
m.:nt. m th.: l.i-.t f,.,, :.:.1r, r.:,card1<.'r-· n.:.:,fo; h;i\r,: 1-rnu:;ht 
thl'm much d"'"r 1<•:.:l'th1.-r s,,l[\\.tr1: ,1•rrli1.:r' ;ir1.· t!n1!m;.: 
11 mcr..:.1-.m;.:I: 11::.:1:-.-.1r: In cnmt"i!nr: 1l!lfrrt:rH funcL,•n-. m 
1•n1: p;1.:I..;1~,·- rcrlc·t.:1m:.: lh.: 1mpn~;m.;,- 111 !ntt::.:r.1!1Pn 

I 11r .1 p.1rt1n1Lir r.:-;;.:;1rd1 pr11t"ikm. tindm:.: 1h1: <•rtm1;1I 
1.1•rnhm.11'1lf1 ,,t \( I .ui.I \ 1-11.i!11Jt1nn ml'th••d-. 1, 
1mpnrt.irl! 

\l,m\ ,hf~...r..:r'.I -t.incl.ir,! m<.th"d' nl .:.1kul.11111n h,·,llk' 
\( I. -u..:h .i-. ,r.111-.11..:.li ;111.il:,1 •. ;1r,· u'<.'<l Ill b1111,·..:hn .. I.1:.:\ 
I h1:: .1r1.· 11;i1 mu111.ill: t:\..:lt1-.1\c R.11h...r. rlw r""'""ird1 
Phfl'dl\l' 1. [11 ··<.'l' 11 lh<.'r1.· .1rl' dkdl\<.' ..:11mbrn.111,1r1' 111.11 
·,nf\ <.' l1111~h IV~ I l prnhkni- f!l<'r<' •(lllt.:lo. h 

I h1.·r·: .ir1.· 111.m: •(IIl'-.!IPri.. 1,1 ,lfl,\\l'f .1bn111 h1n• t;1 
,,,n:J.111" tb1.·-1.· !\••• .1r..-.1, .\ n:imb..-r 1•t lll'lfr.il r!1'[\\1>r~ 

m ... kl' .Jr.\\\ ,,n ,r.111,11..:.d k..:hni.1ue-. .m,1 tr.111'.l11rr11' 
I fn\'<"\c·r. h"" 1i1.1! 1111:.:ht "" ,·1•mlirn"·.I \\llh 1.11n:r.1,; 
,·nh.rn1.··:1111.·111 .. "r .. 111,,..-1 1111.1~'"" i- .Ill .,r .. ·n ?·,,11·: 

Ir: ,1111m1.1r- ";1e·11t1fi< \1,11.il11.11111r: 1 •. ,11r:<«p!11.dl\ .. 1 
"'•'I~-'i'·'' ... m•11 \\li1d1 11-l·r .. 1111r1·,!u ... · \,lri"•" 111111, II"\' 
\\L'll 1h.1t \\11r~-,p.1<1.· 1· 11.,-d ,krc11,1. l'Plh "''th,· 'kill .. r 
lh<' 11,1·r·, .llld !h<.' •lll.l!il\ "' ill' IP1•I. I he· d!l'dl\<'11<."" 1•1 

1 [V.J_i, 

.. 1 tl.,_,~ ...:~rt ~t: .,,:-,,n,tJ~ .. r~J !n !~~rn, ,1t ~,,\\ \\t:il !t fit' tht. .. 

rr· .. ~!~n~'- nHh:h ..!' J \\!"t .. rh.-~1 \\,~u!...! fit.! r?u: I h~ !t'--"l' :·,lr 
!~:' \\t'rk.-,r..i~.:. 'lh.::1 ..!' r~~ur..il n~!\\''°"' ;.in.J ttl.'/~ r,•::r~­
..1'.~ n~·\\ ~r . ..l nt:,·j r\1 r~ l~'!t:.J JnJ ~.1'.i..!r!~j !••!" r.:l1ti.:..:h­
n,,!l•::~ rrl1bi~n~' I F\.!r..l(t;,.-J fr~·n1 c ; .... -,:~·t:.· f.,:.:.1·~ ........ · . .-:•:.:.: 
'.,·,.,_ I' Ju!!<: !<l•.J41 

World Bank bows to NGO pressure on control 
over genebanks 
.-\! a hr:att:d d•'"mg ,,f rh,- S..-.:,•r.J St:"''i<>n ,,f th.: ln:..:r­

~"' t:mm::nul c.,mm1tr1:.: .•n th1: C,>n\r.:nt!l•n •'11 Bi•.>! ':;1.:al 
DI\ .:r-;it~. hdJ 3! '.lm•t-1 m Jun.: 10"~- 112 ( ;,,\<.T:lmt:nt' 
un;inmwu•l: .::all.:J f,>r th.: .:~tatih,hmt:,t ,,, m!r:r:;•'\t:m­
m1.:ntal t:•>nfr,•I ''\C:r th.: ;!t:n::tl.: r.:-;,1ur.::.:' hdJ m :h.: 
:;.:n.:ranf..-; ,,f !h.: ht.:matll'nai .-\gn..:ultura! R..--..:.irch 
C::nrr.:' r l:\Rls 1 I h.: :;.:m1p!.i-.m .:1•!!.:t.:1!l>n-._ ..:1m1rrh1!1~ 
alm1ht half a :rn1l1,m -.amp!.:-. ,,f .:r•'r 1>!,iJl\.:r-.!I:. \•;:r.: 
d<'Oat.:d t-: farmer' m Jt:\d·,rin:; c1•unm.:~ anJ a..:..:.,unt ftlr 
40 p..·r .::.:nt of 1!Jc: total \\\lrld-\\ iJ.: uniyue .:••lk.:tllm, ,,f 
agri.:ultu~: g.:n.:ti.: mat.:rial.; I hr: 1.::;al -.taru-. ,,f th.:"t: .ind 
all ,,tfir:r c:\isting .. ,. >:tu t:•'llt:t:ti••n.; \\t:rt: n•lf mduJ.:.; 1:1 
th.: lt>m .:nlitm on Bi·•lo:;i .. al Di\ cr-,i!:. \\ ht.:h .;.:h nt:\\ 
rul.:-. ,,f .:quit: in aLCt:" It> th.: \\ 1•rlS' ;..-net TC r.:.;1>ur..:.:-. 

rht: lnt.:rr.ational .-\gri.:ultural R.:-..:ar.::h C .:nrr.:-._ \\ '11..::h 
:;ath.:;.:d !hr: :;.:rmrla.;m "'lk..:twns_ ar.: 'r•>r.•••r.:d t-: th.: 
C1l0sultat1\t: ( iwup ''" lnt.:mati,mal .-\;.:ricul!ural R.:,c:ar.:h 
I('( il.-\R L \\hi.:h l' C<'-'J't'n'''r.:J i1•intl~ !>~ l ·nit.:J 'ati.111.; 
I ,,,,j ;mJ c\!.!n:.:ult!ffl: I lr:,::!nl/;lt!•ln !I·.-\())_ r ·n::.:d ,_!'.:Pr'' 
[).:,dopmr:nt l'rn;.:ramm.: anJ th.: Wodd Bani.. 

Farf\ m 1 •i-1.;_ an ;i:;r.:.:m.:nt 1,, .:-;iatili'h 1:11.:;-
0:"\ t:mm.:nral Ju!h1,rit~ ,1, t:r th.:sr: ,,,fk.:ti1'l1' \\a-. 
n.::;1Hiat.:J t>.:t\\.:.:n th.: ( ·1·11,ultJ!l\.: < irt'llP' anJ I.-\;'· anJ 
\\;t'i !o h;l\r: b.:.:n .:riJ,,rs.:d at ;? m.:<:1m:; ,,f th.: C< if..\R m 
, ... \\ Ddoi_ India. in I.II.: \fa: 11,l\\t:'\O:L !ht' w .. r!J n.ml 
t>l1>.:kt:J ra11ticatinn c>f the a:;r.:.:ment t>.:t\\r:t:n C< iL\R ;ind 
th.: F.-\c > .• mJ amwun.:.:d !hat the Bani.. u-.df \\Pu!J rr1•\ 1J.: 
k;1J.:r,h1r in th1-. mau.:r. Suh,1.:-iu.:nrl:. B.mf.. 1'lfo.:1;il-. 
.;t;1t..:J !hat th.:: \\<.'ft: h11IJrn~ -.1.:p.ira!e d1-;.:u--.lll!1' ''1th th1: 
r.:..:.:nrl: .:-.1.11">1!-.h.:J \\ 1>rlJ I r;1d.: t >r;..:an!l.lt!Pll ;1b11ut th.: 
.!1-.pn'l!"'" 1•f 1lw ;.:r1•ur ·' ;.:..:rmpLl-.m :mJ th1: mtdl.:..:iu;ti 
rr,,rat: rrll\ 1-.1nn"i m th.: ( i1.:r.t:r.1l :\:;r .. ·c·m..:nt ,,n : .tr:lf-. 

;in,! I r;i,k 
I he B.mi..· .. m••\c' .· . .1-. hmu;.:hr tP th.: .li!enli<•n ,.r the 

< 11>\ .:rnmt:nh m ,,11rob1 t>:. '''Ill<.' .10 ma1or 1.:11\ 1r1•nm.:nt 
anJ Jt:\el11p•n1.·r.1 '< i< h ''ho \\O!ll!t:d th.: ( ·ornmllll'.: h• 
t:ri..1ir1: tlut c11nlr11l 1>\t:r th1:-..: ::..:rmrLl-.m .o!k..:ri.•n, \\ould 
hr.: :!l\l'H '"an 111t.:r:.:n\enmi1.:nul 1-i:,I: th.11 1-. t>.1-...:.I nr. .1 
<'flt: n.1li11n 11111.: \1•t1: .. ~ -.(<.'111 .. \t th,· ..:nd 1•! the '..1rr.•h1 
m1.'<.'l111:.:. o\t:r ~o .:11untr1..-, f11,1I.. !he !lo11r tn c·\rrc" th.:1r 
.:1!fl.:em 1111 rhi-. 111.111cr. \\h1..:h h.1d c1•m1.· t1• .!·•111111.11.: rhe 
{\\o·'' l'e~ -..:":on I h..: < ·nmmllt..:c.: c.:.tlk,1-.r..:.:iri..:.il!: upon 
tht: 1 ·nl!::.! \;,111nn' ( 11t1d .m,I ,\:.:ri..:11l111re I >r:.:.11111.1t11m 
1 I .\1 H to lin.tl111.· .tn .1::r1.· .. ·111..:11! \\ 11h th1.· 1 c, I .. -n!r.:' !11 
~r.1111 rh,· !:\RI 'tru-i1.·.:,h1p n\1.·r !h<' :.:1.:m1pl.1,m ··,, .. '""a 
,1, P""1l">i« .. 1 <.,1111rt.:l' /' f \I /'\ .. 'I Jun,· .111.! X luh i 1>'1I1 

Lost crops of the Americas 
.\ rPrt;t111 lrt1111 th<.' ... i1 ...... 1t l11P11' pr .. .iu .... -,1 h\ I r11.·1I.!.' 

\\ill hl· tl"n.!11.·1! t•• '11rr,1rt tlw tlnc!11prn<.·11t .111.l .1\• .. 1renc·" 
.. r 1r1,li'..'...:11n11' d•'r' 1•1 lhl· \:;1n1e.1' I r1,,1.,· '· .1 -m.ill 
< .1li!nrn1.1-h,,..cdc• •mr.1r1: 1h.11 he· Ir··'"' "fl"l'f\ e c·nmpl.i-m 
.. r 11.1! 1 \ ,. \ mcrie .111 n"I" b\ .111 em p! rn c· 1 .. l'"r11l.ir11e· 1 I: ,·m. 
i. 111.il,;n~ .111 1111r11rr.mr r11d1e : .. r I .111n .\r11cr1e .111 .111.I 
\k.l1krr.lll<.'.lll r .... .i' Ill l ..., -11pnm.11kc·f' I hl· li11v '.ilk.I 
·111.f I r11p·, "' rlil· .\mcri, ·"·· k.1fllf<« e"•jlllh• 1111! •. l'l.11 I.. 

'":... . ' 



.mJ \\ hitc: qum•>.l. : uc.l rtl<>l. til~..- .mJ \\hire: l"''''k. 1><.:.l. 
!iC.1m;1. tiluc ;mJ r.:J C••rnm.:.ll. ..:.ictus ic:;i\ ._.,_ r.i!tksr.:ikc: 
r<.:.ln'. \\ hrtc: '-lp<l[c..:. f'<."i'Inl''· frt.i•>.lS. Cl~ :,!tl\•:.d>crllC:' . 
.l!'lJ ••thc:r' h•r .1JJrt1on.1l infomuti,>n. c•.>nt;ict: \h. Be:'' 
l\:rb.:k. l·,,mml!nr.:.1tH>n'. Fri.:J;i ·' Inc. -Uo:' l "<>rr••r.itc: 
Cc·n:.:r llri\C:. (.," .·\l;in11h". L·\ 41i-_:n .. ::;i> ! I ·s.\_ Id 1-
- i .t-S:o-t. i Oil. F.t\ l · - !-l-S I o-o_::-- I St>un:c: /I:\·, ·nm_ 
\ ,,r 111. 'I;,> -l. !•N.t; 

What role for RTOs? 
R.:,.:.ir.:h ;.mJ 1.:.:hn,>I•.>:_.::. I lr:_.:;inr.'.ati•>tt-> t RI I KI arc: 

;:J.inrn;: a nt:\\ !~..:us ;t,; the: Fuwp.:;m 1 ·ni,in rlacc:s an 
m.:r<·.hm:_.: c:mrhJ.sis 1in th.: '-"'rf,1itatinn anJ dissc:minati1m 
, ,f I· C -fund.:J n:'c: .in.:h I ran,fr!Trn;: tc.:hno!,1g: in:o th.: 
m.1rkc:: h.h .ll\\.l\'\ x.:n •'n<.: 1>f !he: ..:.•re: mi"'"'"' of th;:~;: 
··r;.:.mu.itr.•n.-. \\h1l'C rn•rt:ch r.in:;c: \l\C:r th.: Jc\d1>pm.:nt 
,,: :.:dm••I••:.'.: :., "'h.: ;i pn•l>kr.1 f,•r ;i 'm;:k clic:nt 1th1>i;gh 

it ,,,u!J c:quali: t>.:- ;i mul!i-di.:nt gr.•ur1: :idap1i11;: c\i,rin:; 
tc:.:h1wk•:;: ;ind trans!i:rrin;: it fnira 1>nc: in.!u,tri;il .;c:i.:h•r h• 
an,>thcr. i.:t1r.;ultan..:: nn tc:dtnl>(11:;ic1( l''UC:': ;inJ rn•.IC:i.:l 
.::l<•rJinJ.:i1in 1>n .ln i11Ju,trial. n;iti.m.ll 1•r mt.:mat1<>rr.l! 
'CJk 

Rn 1, .list> j'•m \\ trh r;1rtnc:rs 1;•r i;,,..,rc:r;ur\c \\1•rk ''" ;i 
p;irticui;ir Jc:\d1>pmc:nt pr<'.JC:CI. 1•?ic:n timi:;in:; unr\ t:"itic:s. 
inJusrric:s ;rnJ putilii.: r.,l<fic:~. Ilic:: nm infom1ati1m ~c:n ICC:' 
.mJ s.:mir.ars .lnJ '''m.: .m: i.:1mi.:c:mc:J \\irh tr:iining. 
in,trumc:nta1io:i tc:stin;! anJ ~.:rtifii.:ation. 

R ll ls ha\.: 1:>.:.:nmc: .ln inJispc:nsahk part ,,f the: 
kn,m k-!g.:-hasc:J indu~trul and commc:rcial \\\>rlJ that is 
!akin;! ~h=sp.: ''" the: thrc:sh•>ld ,,f th.: 21st cc:ntur:. 

\tan: R ros \n\C thc:ir l>rigin' to th.: rt•sc:ard; as, • ..:ia­
ti''"' \\ hid1 \\C:f\' ,._.t up \\ ithin <p.:i.:ifo: inJu,trial ,;:d1•r-;. 
funJ.:J p;irtl; ti; m.:ml>.:-r .:••mranic' anJ p;irtl: !>~ th.: 
( ;,l\C:mmc:nt. I l:\lr.i.:r.:J fr,1m rnr r .\'" '- S1>\c:ml>.:r 111<q' 



C. COUNTRY NEWS 

Albania 

Dire conditions threaten rich genetic resources 
R..:,;:archc:rs r..-ruming fwm C:'\pl•>rati•>nS mt.> the: pre:­

' i•>u.;I~ fort>iJJ..-n :\lflania arc: <.''\prc:~.;ing grc:at Cl>ncc:m 
ah..>u: \;1luahk :;c:m1piasm n>ikcunns thai an: m Jan;c:r ,,f 
..-n>ding Jue: tl> sparsd: <.'l.juirp..-d facilitic:s. f"'l'r s..-.:J -;1t>r­
agc: Cl•nJiti1>ns. anJ th..- lad. of a c••hc:st\<! national plan1 
g.:n.:tic r..-sourc.:s pn>gramm.:. 

L1rg-;:I:. agricultural. .-\lhania is nn.: ,,f th.: p..>orc:st 
o>untric:s in l'ur1>p..-.. ·\m1mg the: cr.>p<. :\lhania producc:s ar.: 
\\ h.:at. maiz.: anJ tiark: . .-\11-iania is r.:r,m.:JI: nch in 'ari­
llU' 1>IJ culti\ars anJ lanJrac.:s l•f \c:g.:ta!Jks. 1-iut spar~.: 

infom1.:!•ion mal..c:s th.: \alu.: o:· an: holdings Jitfo:ult h> 
ass.:~"- !t i" a mnuntaim>us C•>untr: \\ ith a r.:lati\ d: i-;l>­
b1c:J r••pulati\Jn. Th.: cnuntr: IS brgd: un.:xplnr.:d <:\.:n t>: 
:\11-ianian r.:s.:archc:rs. anJ .:xplorc:rs h;l\c: nnl: h.:gun Ill 
Jc:l\c: inh> the: nati1•n · s :;.:nc:t1c r.:sourc.:s It i-; 1hc:s.: J.:caJ.:~ 
,,f ,;:dusi.m th.11 no\\ male: .-\lhani;1 rantalitin,; h• intc:r­
nationai rc:s.:archc:rs \\ h11 s!mpl: J,, O•>t !..no\\ \\hat the:: 
\\iii fill\\ JiSCll\<:L 

< >h-;.:r\c:rs hdic:\.: th.: cau">.:-; 1>f g.:n.:tic c:wsion in 
.-\lhania gi\c an immc:Jiac: Ill th.: n.:.:J for for.:i:;n aid in­
tc:r\ c:nri1>n. In aJJition h> 1h.: inaJc:-tuatc: .q,,;-;ig.: faciliti.:s 
;ind \\hJt 1>n.: ohc:r\c:r .:alkd .. th;: appalling cnnditior.-;·· 1•f 
the: u•lk..:t11ins. the: OC:\\ I: found frc:c:dnn: 11f the: citi1.:ns is 
.11~,, cnntrihuting :1> gc:n..:ti.: .:rnsi1m a ... ar.:as arc: b.:in:; ahan­
J,>nc:J ;1"> r.:opk !llll\C: r.mards th.: cit:. lc:admg to a rapiJ 
~c-n~t ic ~rt l\h '". 

In ! 99) the: lnt.:matillnal Plant ( ic:nc:ri.: R.:s•'ttrcc:s lnsti­
tut.: llP<iRI>. ir. .:ll1•pc:ra!inn \\ith th.: C.:ntral lnstirut.: for 
< ;,·ncti.: ;mLI ( ·ulti\;ttc:d Pbnr Rc:s.:ar.:h in < iatc:rslc:hc:n. 
< i.:mian:. th.: < i.:m1pla•m lnslllut.: ol Barr. Ital:-. and th.: 
.-\'.-!ricullur;il 1 ·ni\t:r•it: in I 1ran:i. th.: .:numr: ·s c:ipital. 
1>rg:m!1.:J and nc:gan ;t thrc:.:-: c.:ar pn>JC:Ct t1l .:olkc! !!.:fnl­
pl.l'tll .mJ rrn\ id.: 'urpl!.:-;. 

In l'l'l-1 th.: I nit.:d Sutc.:' l>.:partm.:nt nf .-\gri.:ultur.: 
c ! '\f) \ 1 h.:~an .:nactin;,! 1h tir-;t \kr.1or.m,1um nf l 'nd.:r­
,t.mdrn'.-! 1 \11 ll ·, \\ ith th.: pbn! !!t:ndic' d.:p.1nmc:nt nf 
.\lh.m1.1·' .-\!!nrnltur:i! I ·ni\.:r-.11: I h.: \II >I·'"'~.:' chat th.: 
I n11,·d '\talc:' \I 111 'll•r.: apprn\imard: ~'fl a.:.:.:-;-;111n-; 11! 
.\lh;1r11.1·' ma11.: colk.:1111n ;1t th.: I., '\.1ti1•nal '>..:..:.! Stnr.1'.-!.: 
! ;1h1•r.1!1•r: '''SI l in I ,,n < ollrn'. ( ·,,111•,1.!11 I h.: .K.:.:,­
'l•Hh ,, di c1ir1,"t ,,f p11pnl.1t111n'. ml-ir::<h and ': nth.-r:.: 
I ml·, 

I ht: 1 ·-,()_.\ h.1, ;1h1· r::.: .. ·ntl: r.:.:t:1\.:d rh.: tir,t '.:t:d 
ind.:\ lr1im an .\ibani m !>11;.1111.:.11 ::;1r,kn 

In ! '1111. r,·,t:.1rd1 .. ·r, 111 1h,· !11< 1R I prni.:.:r cnndu.:r.:,I 
.1 !\\ ,i-pan ,.,p,«h'.111n \\ 111; .:mph.1'1' nn 1 .-::ct.1hk. p111,, 
.m.1 <.<.:r.:.d lf"P' I h,· ,.;i::nt1,J· .:1•lkci..-d fPU::hl: 
~~11 .1.:..:..-"11'11' .. r ,,- ,l1tfrr.:nt ,p,·..:1'" lr1 1111 ~,, 'Ill°' 

·\1111111:.: rh .. · ,,1111pk' c1ilkd.:.I \\,1, th.: .m .. 1c111 1.·1nl-.11rn 
1Inti.11111 Iii""""•. 111111 .. 1 h.1rd 1\11,-.t! rh.1r 1' ,-,tr,·1111:1: 
r.irc I he ll<.'\I c\p1.'<l1!111n l11c1i-,·d nn \··:.:,·r.1bk' .. 1cc11rdm!! 
111 1'1..-ir11 l'crrmn. dncd"r •t rhc c icrmpJ 1,111 ln-.1l!11k .11 
ll.1r1 .11111p;1,·11! rh,· p.n11cq1.111r.. m rh,· c\pl11r.1r1"11' I hn,· 
.Hl' 11lllf1.• .-fl.lfl(l"- 1•! t"ir1dlll'..'. :'l'lll'lll dl\lT'1(\ .\lllllil:.'. \L"~'l._ 

t.1Jik· .. f\·rr11111 ,,I\ •.• i- 1h,·1,· .ire 11111rc· f.111111' ,,.,.,·1;1hk 
:'.1r.kn·. 

I l1:rin:.: .1 11\.,·\\\'l'~ !11i1r 111 .·\lh.1111.1 .. !fl .-,p,·n fr"m 
I"!>\" .. \·~r1.11h11r.il l\r<.11.-!1",·r\il<' !1•1111<1 rh,· !.llill!1c. 

J;ir!.... c1•!J anJ !'-:!JI: in nc:.:J ,,f c:uuipmc:n• R.:,c.:ar.:!:.:~' .ir.: 

b..:l,mO:'. l!\C:n h;isIC mfonn.llt<'!l. sa.:h ;i~ "''"!-.' ;mJ -..:1.:n!l!t.: 
J<•l:'.'llak Pre\ h'U' .:••lkc1i,,n, ar:: !irnn.:J \\ !lh lh' tipJa:.:,! 
and ··r~anirc:J mc:th,,J ,,, a.:.:.itml i\•t lrl\l.":1t. 1r!.:' _\, r;u1 
,,f th.: ..:urrc:nt pn•i.:ct. ll'liR: h.h fomi-h.:J th.: .\lr.m1.m 
fa.:tln1..-, \\ ith ,,,m..: c:4uirmc:m. ''i.:h ;i, •• .:•>n1ru:.:r. ,,,1!­
\\;ir.: ani.1 matc:r!als !1> Jn. anJ ,ll,r.: ,c.:;:J, lh.:ri:: "a!-1• .m 
ur:!C:!ll n.:.:J t\•r a nati1ll1J.! '::c:Jr;.ml.. lhc.: :rali.m ( ;,,\;:rn­
mc:nc ha-; pnn iJc.:J fonJs f,,r ::1•n.;.:n ;iti••n .:-tuipm..-nr th.ti 
\\ill imrnn.: 'h>rJg.: cnnJiti<•r.s. I h..- rntr1•du..:tion 1•f 'urc~­
i1•r t\•r.:ign culti\ars \\ill ..:1>ntnl-iut.: !<' :;.:n.:t1..: L·r1"'•·'1 
tlm>ugh th.: rapiJ rc:rbc.:mc:nt ,,f currc::Jtl: ..:ul!•\ .1:.:,i 
mat.:ri:ils. \\ hi..:h ..:nulJ '.'>.: k<-;c.:n.:d <i::riiti..:.1m!: !llf<'ll'..:h 
imm.:Jia!.: cnnstruct11m anJ 1•p.:r;1t:•>n ,,1 .1 1:at111nal 
-;.:c:Jhank. 

Fnm1 most rc:p11rh . .-\lhania·, :;c.:n.:ti.: r.:,.,ur.;.: rr"b­
km, ;!•' far J.:c.:p.:r th;in ,.;arc.: r.: ,,,ur.:c.:' ;!nd ,,,lk..:ri,•th 
J"h.: C•>Untr: nc:..-Js hl :1>1>!.. at th;: .f,·\ d"pnknt ,,fa .:t>mrrc.:­
hc.:nsi\.: nat11•nal pfll::r.imm.: .-\ na11.mal '.:cJb.ml.. \\PU!.! 

.:mag.: fnim J s!nm:: n.iti1mal rr•l:.!fammi:: -'ll rbnt ::::n..:ir..: 
r..--;our.:c:-;_ 

For additi1,nal inforrna111>n ,,n .-\lban1a. .:1mt.1..:t. 
Dr. ti.:1•rgc: .-\. \\hirc.:.1.SI>.-\ .\RS. BIJ;,! oo~. R•'•'lll -'"''· 
B.-\RC-\\".:st. IO~Oll B.1ltm1nr.: .-\\ cnu..:. lkih\ ill.:. \![) 

20-0:''-23:'0. I'S.·\. Id.: 1-;0l-:'O.J-:':;.::s I ;I'.. !-.~11:-~n.i­

"-~"~ tF\tract.:d fr.>m /1:1·,·nm. \·,,1_ 111. ·,,, .i. J<1•Lt1 

Australia 

Biodiversity plan 
rh.: \l:trilln. :\li-trali.1 --ni<'dl\.:r,i;\ l'l.111 .. 1, .~ c<'ri­

'.:nati1m ;mJ <.:CPIP;,!ical r.:,h>r.ttinn prn:.:r.;mm.: ;1?m.:,f .I! 

rrc.:o.;.:r\ in'.-! nati·.c: hahitat anJ n::>:tht!itatrn:: ;11! urb;in n.11i:r.il 
opc:n -;pa..:.:' Spc..:iti..: ~·>a!-; .1r.: t" rl'l.!lli ;ll' ... \l,ltn:.: n.i:ur.ti 
'''nlniiinHii.:" ~lrn.! r~n1n .. 1nt n;1U\ '-" \ ~·~c:t.H it Ht. f,' !"\.."...,fl \r~ di..·· 
'.-!rad.:J natural cnmmuntti<. '· and 11• rd1.1l'li1!.1k .. !L-.11 L«I 
ar.:;1, I h.:rc: r-; .1 'c:n.:' ,,f c.:11!11'.-!r..:;il r.:,i.1r.1111n1 .irhl h<'­
dt\t:r,11:-. prl',c.:f\;LiPn ;1ct1\l!i .. ·, pl.11111.:,I ·.d11d1 m,lud..-, 
.:nn,llli11n-; 1111 ,k\l'iPpm..:111 ;11hl CP1•rdrn.11.:,f .1c111111 '" i:h .hi· 
J<'inm!! 1uri"l1..:ti.,r1' In addi111nt. thc.:n: ;ir,· p!;m, ''' .. -,!t1c.1lL' 
r,·,1dcnh ahnur c:.:111.,~i.:.il rc.:,r11r.1t1Pn ;111d !·11•.li\•.-r,w .. 111d 

tP lllll'::r.1:.: 11.11ar.!I h.1hi!.1h lllPri:: llH!!ll;1tc-I·. 1rH1• 
(1111llllllllil: !ik. 

\ ·,1nt;1(( R1d1.1r.I \\ .\!~in. \l,111.1:::.:r. l'1ti·l1, 
J11fra,1nrcrur1· ,\.:. I h·: In\ 1r11mP··n1. ( ·ir\ ••! \l.1r:1111. 
I' ti !111\ ~I. !l.1~!.11i.h 1'.1rf.. '\1•t:'.h \::,11.:l!.t '11.11, I,·! 
·hl-S -.; h(1 1111 I :I\ h[-S ;-.;_,,,, 'l'I l"••llill' 

!11111.:111·, ., . I •1<1.11 

Wild pigeonpea germplasm 
\fkr the· lnd;.111 ,1i11,·11n!mc·111 tl!c· l.1r .'.«"! 1111111b.·r 111 

\\lid p1:.:,·1111p,-.1, .1r,· f111111d 111 :h,· n:i:'h,;rr; J'-lri. "! 

.-\11,1r.il1.1 '·•rnc ..r rh._-..,.. ;ir,· ,·11.kmr1. 111 -\11,1r.·!1.1 .1:1.I .:ie· 
fill( f Pl!l1d ,lfl\ -.lfll'fl" l 0 J',L0 

(I\ l"f die\ t'.lf' th,·. \1:•.rr.d1.111 I fl ·r1, .ii I ''i I:'<" . ( 1·::t, r IL 

l~e·,.,1:r''"· .If\ .lc'l'l1C\ "!the· ( <'lilllllll1\1c-.•lrii ...,, 1.-11:1::, ,111.I 
l11.f11,1r1.il l\,·,,-.1rd1 < lr~·.1111· .. 111 .. 111< -...11<11,_ 11.1" .1. ,,·1111•!, ,j 
l"\,iJ11.1kd .11;.i tf,,t 1lllll"l1!l••J ,I \\lliJ,! e odi<'L [Ill!\ 

/<'inn;,,," 1 . • 1 1,iJ.J r,·l.1!1\,· "' (11'.'t'"llP<· 1. 11•1 11ril1,.1!1 •:: 
.111.I , .. n .. n> 1!11•11 I h1. 111l lti.k ... 1111pl.:. 1 n!k, ,,.,1 !r11:11 
\ lri .. 1. '"11lh \rn.-11e·.1 .111.I 111.11.1 

f' I '• 



In Februa~ 1 llQ..i a durlicaie se1 of tt:i; enttre \\orld 
C<'lkcti<m ,>f R!:n1.-h,,_H,1 \\as tr.msfrrred fwm .-\ustraliJ l<' 
ll'RIS.-\ r :'.sia Centre. The 2o~ acce,,,ons :irri\eJ 
.:<l01 pkle \\ ich r:issp<.lrt ;inJ e\alu:itillO JatJ lbese mid 
rd;?ti\e'i <lf the rigt"llO~a an: Jn imr<->nant ~11urce of such 
'aluable cr.iits ;:i.s high ~ecJ rrocein anJ insect resistance. 
tSource: SAT" .\.·in_\,. /ti. fll'l-H 

Canada 

Biodiversity strategy nearing completion 
Canada\\ i II S<llln ha\ e a strategy co rwtect its rich bio­

logical !lericage. fulfiliing pan of a n)mmi•mcnt made al 
1he 1492 l "nited Sations Earth Summit in nrazil. 

rt1.: nauonal BinJi,ersity Str.it.:gy \\as in part 
promrt.:d hy \)h!igalillnS in the rs Comention on Biologi­
c.il l)i\ersity. rhe Canadian plan\\ ill SC( tlUt :!1c guicdin.:s 
f,1r u-;ing natural re~ll•irces \\ hik maintaining hinlogi::al 
Ji, .:r~ily for the future. Federal. prtn incial ;s11d tcrrit.Jrial 
g{1\e!Tlments "ill be responsibk for implementing the 51r.J­

:egy \\ ithin the: contc:xt of their local priorities and 
r.:snurc.:s. 

!n a drafr of rhe ~trategy prcr .ired fer public discussion 
in June: 1')9..i. SC\eral guiding principles were set out. 
.-\mong thc:m was that all lrfr fomts ha\e intrinsic \aluc 
and the bc:st place to rreserw thc:m is '.!1 the wild. 
Canadi;ms. being dependent on this hiodi\ersity. ha\e a 
re'r•msibility 1.1 prntc:ct it. To do this. they should ha\c: a 
dunce: ((l unJerstand and appreciate bio1.ii\ ersity and parti­
cipate in the d..:cisions that affect it. :\s wdi. dewlopment 
mus! he both economically and ecoiogicall~ sustainable. 
Indigenous l.nnwkdgc: :mJ methods shoulJ also he re­
~reccc:d and mainrainc:d. Finally. consc:rniion of bio­
Ji\a,iry should he an intc:mational effon. with g: 'bal 
.:1•11p.:rati<m. 

I h.: drati 'itratc:gy ihc:!f lays out spi:citir '.!oafs ~,Kh as 
.:nh;m.:mg hiodi\ .:rsi1y pr.:sen.allon in it:source-hasc:d 
indu·ari.:s -;ucf1 a, agrirnl!un:. fwc:sl~ .md fish.:ric:s. 
.-\ppropriat.: !egis!Jtion and inccnti\t"S to i:ncourag.: ht:­
h;I\ i11ur chat protc:cts biodiv..-rsity is suggc:src:d. as is public 
eJu.:ation. < iarhc:ring and Jissc:minating .:cohgical know­
kJg:.:. induding chat ,)f indigenous pc:opks. !S calkd for. 

:\ \\id;: range: of pc:opk. from mdusci; ro gov.:mmc:nt 
l•' a.:aJemics anJ indigc:nous organization-; ha\ e had inpu! 
lo the s!rat..-'.!Y. !hi: draft \t:rsion w;1s intended as a chance 
for all C"anadi.m-; to ha\c: a say. !he: final Jocumc:nt \\as 
.:\pc:ct.:d co hi: pri:,cnlc:J to th.: national. pro\ incial and 
t."rr;!nrial rninis!.:r' 1'f the: .:m inmm.:nl in latc: 199-1. 

Contact Biodi\.:N!~ Cornc:rl!1<l0 Office:. _>:'I SL 
-'•".:ph Bl\J. ~lh Fl11or. lluil. <.>u.:hec. Ki:\ Oil.>. Td 
f I\ I 11 t <):' •--1 • ~ t 11r Lt\ I)~ •-176:' , "ourlt:: /Ji" 
fr ;urnr,·.-h ll11!!<1111. \"pl .2. 1,suc: fl.< lo.:loh.:r 191)-1) 

Canadian Government and industry agree to 
delay BST 
I 1 •I lo\\ in~'. an a;:~cemt:nl h.:I\\ e.:n indu'ilr~ and ( i1n c:rn­

rnc.:rll. th.: ,;1k nr u,..- of hm in<· "1ma1ropin (BS I} in 
< .m.1d.1 \\ 11! h..- dd.1~ ed 11111 r1 I July 111<1 :' .\r.:or,linµ 10 a 
r<'PPrl rd.:;1sl'il h~ th.: \l1r11'1l·r of .-\µm:uhur~ in ,\uµu'! 
11>•>1 .• 1 1.1,i.. for.:<· 111.1di: up 11! rncmhi:r, fi ill11 111du,1r~. 

l<'n,umi:r-; .1rid ( "" .:rnmerll \\ill 11,c.: th<· :11nc 111 ;1''<.'" 
rn1•mh1n;111t ll'i I·, 11!..,·h 1111p.1ct on the: darr~ 1ndu,1r~. 

.1111111.rl hl·.d1!1 .11111 .:.:cni:t1c" .ind lrnm.111 hl'.ilth f SP11rn· 
f11n1,·,-/1111•/11g\ f111/l.-r111. ( l(lpfll'£ I 1111·1 I 

Reaching out to farmers in developing 
countries 
<.letting intl1rmation on agricultur.il inml\ation to de­

\ elllping. clluntrics is a Jaunting task. Languages Jiffer. 
Gll\ emmencs diff..-r ;i,;d communications sen ices are otien 
minimal. The !k\doping Cou:itries F;irm Radio ~etwork 
o\ ercnmcs these hurdks b~ c:rilisting the help of the ~opk 
thl!ms.:hc!s. The nel\\orl. pro\ idc!s quancrly radio scripts to 
ah<.mt 1.200 ,1rganiLations ir: O\Cf I IO different rnunrries. 
Rural communicators then add local content and tr;inslate 
thc:m into one of '''er 2(10 diftC:rcnt languages. :\t kast 
150 million ~oplc: are rc:achc!d each month . 

.-\ccording to \ts. EliLabc!th Wilson. executi\edirect;Jr 
for the non-profit ne!wo1k. suggestions in the ~.:rip:s have 
rrowd useful in the de,·ef._)ping \\Orld. CO\ ering C\ cry thing 
that affects farm families. from cookir.g and nutrition tips 
Ill cwp protection. thc:ir aim is to promote sustain;ibk de­
\ clopment. \ts. Wilson says the ch3Ilenges faced by far­
mers around the \\\>rid demand a \\ ide range: of solutions. 
These may include something as simpk as pro\ iding infor­
mation on ho\\ to make compost. or more comple:1.. like 
integr.ited pest managcmer.t or how to use animal keds for 
maximum milk and meat production. She says the agbio­
tech industry has a rok co play as well. She welcomes 
inli.lrmation and suggestions . 

Contact: Ms. Eli7.abcth Wilson. De\ doping Countric:s 
Farm Radio '.'!el\\ork. Box 12. 40 Dundas Strc:ct. Toronto. 
Ontario. \t5G 2C2. Tel. or fax: 1-116) 593-3752. (Source: 
Th< .-1.c;Bw1<·.-h Rull.·tm. \"ol. 2. Issue 6. October 199-11 

China 

"Biodiversity action plan" issued 
China h;is unveiled a hiodi\erslly action plan. to 

impkment the 1992 Rio d.: Janeiro Biof,1gical Di,ersit~ 
Comc:nti,m. of which China \\JS a signatory. 

The: plan was drawn up by thl· Slate l:m ironm.:nr Pro­
tc:ction :\gc:ncy I EP:\ ). !he State: Plannin:; Commissi,m. the: 
:0-finistry of :\gnculture. the: \fmistry of Fnr.:stry. othc:r 
minis!ric:s and tht: Chim·sc: :\cademy of Scic:nc.:s. and i' the: 
lirst national biodi\.:rsity protc:ction plan aidc:d hy 1h..­
<ilohal Em ironm.:nt Fund. 

Xii: /h.:nhua. dirc:ci.1r-gc:nc:ral of El':\. said rhat sth­

!ainahi..- dt:\dopmc:nt is at th.: cori: of China· s 'trateg~ to 
cons.:rn· hioui\ersity. Thi: straci:gy a sustainahie U\t" of 
Ii· ing things and a guarant.:c: of a hc:althy .:~clc: for the 
.:cos~ '>t.:m is e\pectc:d to hc:lp crc:at.: snund mal.:rial and 
.:m iron mental conditions for a sustainahlc de\ .:lopmc:n! of 
tht: national economy and soci1·ty as a\\ hok. lie -;aid that 
Chma \\ould soon takt: somc: ,pi:cilic mi:asure-; to i:nsurc 
th.: fullilrni:nt of lhc: o\t:rall liiodi\ersit~ protection plan. 

China \\ould lirs! dc:cidnd1ich placc:sand 'pi:ciesnced 
!he most urg.:nt prolt:ction. st:t up a monilorin.'° '~ 'tc:m and 
inforrnatr!ln c.:ntrc:s 11n hiod1\c:r,11~. lamKh t:\p.:rimental 
proj.:cts lo re!llrn ar1ifici;1lly-hred spi:cies lo nalurt:. intn1-
duce a hi11di\ersi1~ appr;11s;il '~stern. c-;tahli.,h 'Pl'•:ial funds 
for hiodi\t:rsiry proteltion and .:\pand international co­
opi:ralion 111 thi-; -;pher.: 

S11111.: Jian. stat.: C(l\lllcrllPr and 1111111s1i:r of th..: Stall' 
Sr1e11Cl' and I i:chn(llPi.!: ( ·11111111i"1on. rwll'd 111.11 uirri:n!I~ 
liiodi\t:r.,il~ j, 'criou'I~ cndallf!<'ri:d h:. rh.: f..-llinµ and 
hurn111:.: of lrl'l'' on ;i larµ..: ,._:,1k. 1111prnpl·rh rn·Lti111111µ 
:.:r;1"land, and \\1.'ll.tnd". m.:r-hu111111,· of\\ rid a111111;d' .111d 
11\1.'r·l'.;\llll·nrn: (It.·. rid rlanh. 111;1ppropriall' lh<.: of pi:<-11-



ci1.ks. J.:structi\.: li<h ing .mJ .:m in>mnt"nta: r"Iluti1.>t1 I k 
,.uJ China 1s 1.>n.: 1•f th.: J••1.:n ··11:.:g;!-..;1\~·r<H: ·· c1•unrrr.:,; 
m th.: \\1.>rlJ. It ius s1.>m.: ~-~40 LnJ< 1•f l;ir:J \t:rt.:hrat.:,;. 
1•r l ll r.:r •:.:nt ,,f !h.: \\ Pr!J"' [1.l!al. JnJ n:,>r.: th;1r ~llO_l lOO 

<r.:c1.:s .. ~1 t11>ra. \\ l11d1 ranb ti thirJ m th.:\\ t>rlJ ··jn \to:\\ 

1.•f :ht",;..: fa.:t,;. hi1.1Ji\ .:r-;it: C•lrl't°r\ :Hi1m m l "!rnu i' ,,f gn.:.I! 
int~mJ.~i·'li..ll 'i~niti(~in~~--- ~,)a;; ,[r~,,~d 

rh.: Chin.:s.: l i,•\.:rnm.:nr ha< h::.:r. c1>n<1·:1.:n1 in it< 
.:!fort, !1.• prnt.:Lt th.: .:n>-.:m ir.mm.:nt \\hi!.: J.:\ .:l•>r1rg ib 
O:Ctln11m: anJ dimin::iting r<l\ .:rt:. h.: -;;i1J. lh.: nt:\\ I: -
launchd acti1>n pbn .• 1 <.:t ,,f gu1Jdin.:s li•r hi,>Ji\t:r'>it: 
c1.•ns.:n ati1.1n 1fm1ugl;,1ut China. ;.\ill rn>\ c· ll> !>.: ,,f gr.:at 
\J!u.: in g.:tting th.: \\r:1.'k ,,f ><>c1.:1: !<1 C•'ns.:n.: th.: 
uniqu.:. nch anJ uri.:J l>i1•Ji\.:r-;i1: 11f China 1 S1'Urc.: 
.\"mfn:. l ~ Jun.: ! •l•l4 f 

Shandong plans biotechnological 
development zone 
\\ .:ifang cit:. kn•n\ n a< ··rh.: capita! 1.1f kit.:<··. in .:asr 

( "hin;1·, Sh;mJ1>n~ Pnn inc.:. ha< agr.:.:J Ill .i•'tntl: .:·i!a!>lis!i 
.t hi1'i.:~ hnnf1>~i.:al J.:\ .:l••rm.:nt /'\>11.: tllg.::h.:r \\uh A.:i_iing 
( "ni\O:P•i!\ 

I h.: J.:\.:h•pm.:nt 1110.: \\di ii.: China·' tiN nf ih kinJ 
.mJ \\ill .:1•\.:r ~ I sy km. Ih.: tir-i pha.;.: ,,f th.: J.:\d1•r­
m.:nt 11>0.: ·,\ill '''' .:r l.S sy km. 

.·\.:ci•rding h> Inca I 1•fticiab. prinrit: in th.: J.:\ d11pm.:m 
ll•n.: \\ tll g11 (lm;1rJs rr•.1Jucti1>n nf hiohlgical rrnJuch. 
r.:s.:ard1 in marinl' rr.:.:Jing tt"chn11!1•:::. and J.:\ d1•pm.:nt 
,,f hin-.:m irnnm.:ntal prnt.:.:tion tt:drn11lng:. S1.•lll<-" ~o h1<1-
l11g1cal hid1-t.:ch .:nt.:rpri.;.:-; \\ill ht: .:<tahlish.:J in thr.: 111n.: 
ll• pn1Juc.: hi1.•lngical prnJtKh 

\Lmg Yiyiu. J.:put: pr.:s1J;:nt of lkt_img I ni' .:r.;ir:. 
-;aiJ in Jir1an. rn•\ mcial CJpiral nf ShanJ1mg. th;1t ht, 
urm .:r,it:- \\ii l l>u dJ th.: hi1 •t.:clrn11!1•gi.:al J.:\ dopm.:nt 11>n.: 
in111 an .:\pt·rim.:nc.11 !>a.;.: fnr th r.:r,.,nn.:I anJ t.:ch­
n11l11:,:ical .tcl1i.:,.:m.:nh .1f hi-; l!nt\t'r'll:. a> \\<."(! a' a 
··,\ 111d11\\ ·· f1>r c<1mhinm;: rh.:ur: \\ ith pr;1..:tic.: 

.-\c..:11rJmg rn him. hi, u111\.:r-;i!: \\ill <.:nJ 411 pro­
lt'"nr' !1• h.:lp c11n,lrn...-t th<." \\ i.:1fang Bint.:chnolugi(.1( 
lk\i.:l11pm.:nt /11n..:. in ..:1111p..:rat11>r1 \\llh Jo d11rnt",!1<.: hi11-
l•1:,:1.:.ii r.:,.:ar..:h i1i-titul.:< acn"' rhi.: c11t111tr: 

I h..: urn\i.:r'll'.' \\ill ;1("1 hi.:lp .:,t;ihli-;h \\ .:if.m;: 'ichnol 
.,r th.: llnt\t'r'll' ·, B1:1!11"1ctl l.ngm<-"c'rin;: Cnlk"'-" ;111,I ;1 
iiinl11,:ii:.1l r..:,t".trch m-;tlfuk and h..:lr rrain !'"'r"rad11;11..:, 
.111d dncr11r, 111 h11•lng:- 111 th<." /Pn.: 

!k .1dd..:d th.ti th.: 11111\..:r,11:- \1ill ;d"' ht" ri.:,pn11>1hk 
f1•r d..:'1"nin:: ;111d 111rrndu..:m;: 11<.:\\ fl.'dm1oiu;::-. "1' 111:: 
:,!\ll,l,111ci.: Ill 'i.:ii.:nr1:ic r..:,.:.m.:h. r..:11•-'\\ m" 111 rrn1..:~h . 
• k\t"lnp111:: prnd11ch an.I rr.ttnlll;! pcr,11rwcl 11f thi.: /lllll' 

1 "i1>11r..:..: .\mh11.1. I~ ·\11::1i-t 11111.11 

Beijing to build international biotechnology 
centre 
( ·1i1r1.1 p!.111' f•• build .111 1nfl'rn.1f1nn.d hotl'l:hn11(11~\ 

dc\c'l"pn;,·nt (t'rtfrc 111 /hc·11.1n" l'ro1 lillt". 1 .1·r < ·111n.1. !o 
l'1'""r rht· md11,fr1.il11.1r11•n .11111 ·,.:.11..: 11f < ·11111.1·, I,,.,_ 
!c'(IH11•l11'°1'.d dc'\c'l11pmc·11 1 

'-1i11.1rc·1l hl.'f\1n·n !ht· b.111;..·. 111 \1h11. 11r \\ t"I I .1~c· 111 
I J.111,·1h"11 !1.11 .. in.I 1,11.1111.11:_· l<1\cr. rh.- 1t·1irrc1\ iii b1· 1.1111-
.. rrnckd h:. !1,·11111c• c d1il•t· ll1••kc 11n<'iP'..'.I l>c-1,·l"f'rtlc'lll 
( l'iltrc· .tfliJJ.tkd \llth fhc· ( hlliL'>l' \L,l..fl'illl llf '-tlL'il(l''> 
lhl' fll'\\ ll'ilfrc· \Iii! d..-d1c.:k rt.c·ll t11 Ilic· .fnc·(,op1J1L·t:! 111 
nc1\ h1ok1. hn11I""., l'r11d111 r. ii·. , 110.c·h 11.ir, h1Tl'.' rh,· 
\l••rl,f"·, l.1k·.f 1k1,·l"J'lllc'llh lrt IL'·L'.lh'h '""'.lrl'l' \:11i111.1. 

. 'I \I.I\ 111 1111 

I flJV5; 

Chinese connection boosts canola yiel:J 
.-\ 'le'\\ \;trtl't: 1•f .-\r~.:nllllt" (;trlllla that rr1•tl'i'I.'' :1• 

m.:rl.'.t'<.: \ idJ-; b\ J.b1>U! ! ~ p.:r CO:lll \\ ifl !1 .: U,l.'J It! 

Lrn.tJi;rn ti.:JJ, 111 th.: 'rrmg 1•1 f 4<1~. trunk, :1 1 .1 !1•mt 
l·.m;1J1an-Chm.:'l' t·fr1>rt. 

Scit"Illt,t< fr••m th.: .-\~ricuitur.: C.m;iJ.t R.:,t".ir-:h S!.1-
ti,•n in Sa.;Llt•'••n. tl:.: .-\gri,·ul•urc· l·1,:nrni<<i1•n ,,fSh.mgh.11 
.mJ rh.: lnll'rt1ac1,1n.tl Dnd••rtnt"l!l R.:<.:an:h l·.:n!rl.' .u;­
rwt<nc.:J th.: flt"\\ h:~nJ . .-\l·-11102. in Jul: . 

R.:<.:irch.:r, u-;.:J ~c·n.:,; fr..>m S\\t"Ji,h anJ c ·.m.1J1;rn 
pfant, a:iJ ;1 Chin.:<.: r1.•lkn C1•nl!1•I ': 'tl'm cal!.:J !'11i1ma 
l<• Jl'\ .:l11p th.: b.:tt.:r-: idJmg \anr.:•:. \\ h1d1 al"• b1•:1-c, 
in.:r.:as.:J blackk~ r.:,htan.:.:. 1 S1•un:.:· r;., I< ;t;: r.-.·:; 
Ru!i,·w:. \"1•! 2. ,,, :'. S.:pc.:mh.:r !•N41 

Tips for joint ventures in China 
'\.:lli.: Ch.:ng. Bl· I raJ.: \ttm~.:r t<•r l "l11n.1. ! hlfl:,: 

1\.1.>n:,: anJ l.ti\\an. \Hit.:< in[/;,·/; ( · hr•,.:·:.-•th.1! '.:t!t:::,: 
11r -h1•p in China 1i-;u.tll: m«.rn' a 1111111 '.:r1111r;: I hi, i' 
'<irlll'thing tha: car. tak.: ltrlll.' ;mJ pat1r.:ncl' 1,1 '1.'l up Pr.:­
parl' a li,1 1.•f qu.:st11>ns .rnd gt'! th.:m :tth\\.:r.:,t trc•m :t' 
man: Jiff..:r..:11! an;,:!.:-; as p1•"ihl.: I h« lir-t c1u.:,t111n r1 1 

an,\\t"r i, \\hat :1>ur Chm.:'.: r.irtn«r un,t..:r,:;mJ, ··i,•mt 
'.:nlllr.:·· i.1 m.:.in. 

l'\p.:ct lanJ. huilJing~. lah•uranJ ,,1111.: c.1,h tl1n\ I he· 
\\O:\ll'm p.trm..:r i-; t"'-p.:ct.:J Ill rrin;: <'<!tllpm.:!11. tl'.:hrwl1•~1-
1..1l .:\rl'rtht" anJ "'m.: start-up funJ, 

'\.:\I. nuki.: ,life' a 1111lll \O:lllllr.: i' ·.11>rth :-1•ur \Ihde· 
Lt\ inc.:n:i' ... ,_ h•\\ lah11tir r;u.:, .ind .1 nu"I\.: 
mark.:! .lb1.•ll! a c(Uart.:r 11f the' \\11r!J·, p1•pubt111n .tr..: 
l'ntil"ing. 1ft1\\t.:\t"L l;ib,•ur <:11,l< in rt"latiun fp rrc•Judt\ 1t: 
anJ th.: h1JJ.:n C•'-h ,,f "'i.:i;d h.:ndi!, I«:..: lw11,in" .111.! 
'cht111J,) mu'! h.: f.1([1lrl'J tr1 .\f,11. [1• pu: rhm:..:' :n re-r­
'!'l'Lfi\ '. ;i.;k :1•ltr p1•£t"ntl:ti r.1rtnl'r \\h;t! lr!Ct"!l[l\t"" ht: h 

h.:111;! nfti:rt"J 
Si.:l.:cr :1ll1r C111n.:'l' partr..:r i.:.1;..-full: It !.1J..r.:, r1rn.: t11 

ap1'i:- l~1r ,m,I r«c.:i\.: r.:rn11"111n f1•r ;1 .1n1nt \l.'rlfll~c·. ;1, 
\\.::I a-; kr.1111kd,:..: ab1•1lf 1111\\ th.: ,:,r.:rn \11•rk- . .-\ ;:1•1•d 
inc.ii panne·r \\di h<-" kr111\\ kd;!t".1hl.: in rhi- r.:,r.:i.:t. ;r- ''.:Ii 
;i, h.:in;: ;1 g1111J m;m;1:..:i.:r anJ ;1;:~rl.'''1\0: r11:1rki:rcr \I hc·n thc· 
\c'!1£lff<-" i' up ;111d runnm:: lkc111,..- :•Ht \111! h.1\t" t11 r,·I: 
ll!l th.: p;tr!!l<.:r IP ft111k ,tftl'r :-••llr illkrc·,f,. h.: '.Ure!<• 'i'..'.11 
11p \1lfh "':nc·1•n.: :-1111 i.:.m rrn,t ,...;,,ur..:.: fi:,· 11;!11 :,. i; 
!111/!, 1111. \ ,,j 2. J,·,ul.' '· '-q'fl'mhi.:r 11111.11 

Denmark 

Denmark opposes genetic crops 
I k11111.1rk h.h r:1i,l'd PhJc"d!C1!1' t" !ht' 111.1r~c·r1i1c• 1>r 

hl'rh11.·1Ji:-f<1k~;111£ "..-11d1L,ill~ n1odilic·..! LIJ'<:"c·..:d Ill! m11p..: 
l hi: c1111nr1 \ 1, i c·qut·,ftnc! th.1r I I ·'.I 1,k rn.1rkc"£1:1c' ·'!'J'r• •\.:I 
hl· d..:111e'<l 1mril ;1 1111! .1.,.·,,111c·n1 1i! rh,· i<•flc:·krrtl 

..-11' 1rnnr11c·nt.il llllJ'.ILf elf rc·k.hlll'..'. c'c'llc·f1c.ilh 11111d11i,·,I 
LIJ'l''l'l'd 1.f1lJh h.h hn·n L.lrflc".l 1111[ \\hldl l•'!:l,I I.I~:· 

111,111\ ',·,1r" 
I he· lkl~un '''lllfl.lll\ l'l.1111 c rc'llt'flc ,., .i,·nh 1 I'< ,..,1 

""rt rn.1rl-.c·r111'.' .IJ'J'fll\,i! 1111111 th1.· I !..: .1111'111rir1,·, l<'i .1 

c'L"Tl.-!:L.ilj\ !!11!,fl!IL'lf !.![le· .\'I'll t11kr.11:t (,1 th:· J j .. ,·, I; ·l 

hc·rh11.11k 1:.1,1.1 ,·.1rl1:r :11 1'1'1 l \1 1 p!i1 .1:1 .. 11 I· 1111'.1 
r ... ·lp11rl·d f1l I'·.: .11hn1ltll·1: t11 11il1,:r 111:.:rn!'l'I "!.tti:·, l1'r ,_(1 11:· 

!11\'Tll b.-l111c· th,· r.1pc··.e··_·,l 1.111 !>1.· 111.trlc·f1·,l .111" .. 1!1.· I I 

lk11r11.1r~·. c11ncnn ,fc"111·. 1r.or11 rii,_· l.11 I •!1.1i :.q1,· ., .. _.,f 
h,·,, 1111,· .. 1 11 , ..... J 1 I 111 ·.ti!' .. ·q111·11r \ 1·.1: .. 1 11,·L I 1. l'l.1111,·. I 
\\ 1111 .: ,1111.-rl'll t ,. r1 'i' .ind 1.11111c·r. 111.1 \ I 11<'11 r ' ... <I I ;, l 'I ·I !I'. 

1·•,.:11 .rr .. tl'.'1"1 "r r>11tlr,plc- lic·rl•111.I·: . 

f' ; , "I 



The issue is to he rd~m:d It• a i.:ommit1ee ,lf experts 
frnr.i the memher States. \\ hii.:h ''ill make its decisilm h: 
ljU.ilit: majorit:. I E:>.tracr.:d from furorc.m ( ·1z.-m1.-.1! 
.\"<·'"· 2~ lklllher I 99 .. p 

Egypt 

Progress towards biosafety regulation in Egypt 
l lne appniach to dewloping a hiosakty s: ~tem can be 

illustrated h: the acti\ ities current!: under way in Egypt. 
Ihe population of Eg: pt is expected to g ·ow to about 
70 million by the year 2000. and swell to 110 million by 
the :ear 2025. The Eg:ptian Go\emment is faced with the 
task uf hridging !he food gap and fulfilling the goal of self­
rdiani.:e. Simpl: placing more land under cultivation ''ill 
not sol\ e this problem. Increasing the agricultural land base 
frnm the present 7.-l milli0n to 1-l million feddans would 
satist~ only half the land requirement for the current 
p1•pulation of 60 million. \todem biotechnology research 
methods offer new approaches to agricultural sustainability 
that will meet human requirements and enhance the 
en\ m111ment. 

The Agricultural Genetic Engineering Research Insti­
tute 1:\GERIL \\ithin the Agricultural Research Centre 
I :\RC) of the \1inistry of Agriculture. 1s the primary insti­
tute that deals with hiotechnology in Egypt. AGERl"s re­
s..:ard1 proj..:..:ts ha\e now n:ach..:<l th.: stage of naluating 
geneticall: modified organisms in a containment gr.:en­
house that hegan construction in 199.t as part of an 
.-\( iER; :\BSP agreement with the l1ni\ersity <'f Arizona. 
histing regulations in Egypt do not include guidelines for 
handling transgenic materials under contained conditions 
nor do they cover the release of G\fOs into the en,iron­
rn.:r · Thus. there is a criti(al need to build a national 
l>iosakt;. policy !hat could regulate such articles. 

Re..:ently a '.\ational Biosafety Committee (NBC) \\JS 

formed. consisting ol repre.;;entatives fr,im the :\:inistries of 
.-\grieu!ture. I kalth. Industry. Education. Sectors of Em·i­
ronmental .-\ffair' and "cientitic Re~earch. The NAC also 
ind·•de-.; mt."mht:rs from the rrivate St:Clor. non-tec!inical 
rnt:mhers that r..:pres<.:nt communit~ int<.:rests. and polic~ 
maJ..i:r-.; lo lormulate a hios:ifety system for Fgypt. the 
lir-.;t ''er 1s gath..:ring information from diffrr<.:nt nations on 
!heir regulation'. guiddin..:s and 'Y stem designs. A draft 
dnrnment. <.:ntitkd ··The F'>tahlishment of a Sational Bio­
,,1kt~ S~ 'km in Lgy pt: Regulations and ( iui<lelin..:s··. will 
b.: 'uhrnim:d to the '.\BC in the near future. The drati 
111L:nrp11rat<.:s infornutiw1 on lhe stru(tt1re. composition and 
;1L11\1ties of h•ith nation;il anti in-.;titulional hiosati:t;. 
lllllllllltt<.:e,. 

In l.!_!\pl. ;1, in other dt:\elopin!_! nations. a national 
h111-;;,fr1y 'Y stem \\ill ensur<.: th<.: sak dt:\t:lopml·nt of hio­
lt:lhnolo!.!y rroduch and facilit;lle collahnativc res<.:arch 
all1\1t1e' \\1th olher 1:11untri..:•;. (Source: IJ1n l.111k. \'ol. 2. 
\.;o 2, I 1l'l I l 

European Union 

Call for eased biotechnology rules 
I Ii.: 11 1111111 .fry I P1111c1:. 11n1kr 1h...- prc,idency 111 

I ic-rm;in ci.:onll1.1ii;, mini,ll"r < 11111tli.:r Re\rodl. h;" i.:alkd 
fnr .11. 1mpro\c·1rn:111 in llH: hu,1nl·•,, cm ir11nllll'Jlf and Llllll­
l'l·l·'1\l"llc"',, for h1111cchnoln!.!y 111 I 1m•rl· 

---- -------------

Specifically. ·'.1e Council is seeking a reJuctillll in 
administrati,·e pm..:edures. a re\ iew of the leg.al framework 
and greatt!r public dehate llll the ethics of biotechnology. 

Gi\ en the t.:chnicai and S(ientific progress mad. in 
recent years. Re:uodt reported that the majority of Stutes 
haw agreed to ask the Commissicn to re-examine the e.xist­
ing regulations with a view to possibly easing restrictions 
and 1.dministrati,·e constraints placed on the industry and 
user' of biotechnology. But he stressed that any simpli­
ficatillll must not lower safety le\e!s. 

EL' policy should also pro,·ide greater encouragement 
for the de\elopment of small and medium-sized biotech­
nology businesses. he said. and compilation of bintech­
nology statistics should be facilitated. (Source: E11ror<'<lll 

( .,.<'t11ic1.1l .\",•ln. i 0 October I 99-l I 

EU plans to streamline GMO regulations 
The European l:nion·s <EU. Brusseb) European Com­

mission 1 EC>--the EL" s regulation-dr.itiing bod: --is pre­
paring to streamline the regulations governing the contained 
use of genetically modified organisms (GMOs) and the 
deliberate release into the environment of GMOs. 

The EC plans to implement a two-track approach to 
ea~e current G:\.10 regulations. O\erall. the approach 
should allow some parts of the current regulalions to be 
c:hanged with a minimum of fuss on the basis of a sub­
stantially increased understanding of the risks asso(iated 
with the use of GMOs. The EC states :hat. through ont." 
track. it wi!l exploit .. existing possibilities tl1r r.:vising 
measures procedures degree of oversight requirem1:nts 
through the use of the light procedure of adaptation to 
technical progr·:ss .. and that. through a second track. it will 
hring .. forward amendments to existing legislation in order 
to incorporate changes which c:annot be ac:1ie,ed hy tech­
nical adaptation. while leaving the basic structure of the 
framework intact"·. 

Concerning the contained use of CiMOs. the l:C wants 
to ease the administrati\e notification consent require­
ments. where such easing dc•es not compromise sakty. It 
also wants to redefine tht: r1>k categorit:s of (i\10s and 
re\ise the guiddincs for classifying (iMOs Funhcm10re. 
the EC helic\cs that there may he scope for lightening 
consent requirements\\ hen (i!\H > exreriments im ohe ac:ti­
\ itics nm\ known to present low risks to human h..:alth and 
th<.: en\ironment ... This would allow ;1 greatc:r focusing of 
allrntion on high<.:r-rish. possihilities··. nnte-; th.: H ·. l: pian~ 
to add a nun:her of spc.:1l~c amendmenh to th<.: containcd­
us..: directi\e. including: 

- For certain !cm-risk activities. replacing cnn-;ent 
requirements hy record-keeping or notitiration for 
information purposes: 

- For certain highcr-ri'k activities. replacing nplicit 
i.:on,cnt rcquircmcnis hy implicit (on,cni: 
Reduc111!! the time periods in\ol\cd in 'uc:h <.:onwnt 
proc;..:dur•:': 

- Helllo\inµ th<.: dilkrentiation kt\\een adi\ities in 
re'.earch lahoratoric:, and tlHl\l" Ill prodU(lion planh 

( ·11;111µc:s ;ire ;Ilrl·ad: unckr 1\ay to !he dirccti\t: on 1hc 
dl·lihcralnelea,eol< i\t< h inlo thl· cm ironment. I lm1 n er. 
the IC rero:.'.111/es I hat furthcr \lrcamlininµ of the d1recll\<.: 
rnil!hl hc nceded. and it ha-, rkd:.'.cd lo <.:ondu<.:t " further 
rcvie\1 of lhc direc:li\L" durinL' lhe tiN hal! 11f 11>'>'. 
1 I '1r.i..:kd fro111 /1111 / •. ·, /r1111/.,_1:1. Vol. I::!. Sl·p1l·111 hl·r I 1111.1 l 



Germany 

Biotechnology in Bavaria 
.-\s part l•l a schcm.: to pr<'llllltc llln<l\ atit>n. ljcrman: ·, 

~••uthcmnwst fc:Jc:r al state:. B:l\ ana. has ;.rnn,iunccd plan-; Ill 
cstahli-;h a ccn!rc for hitllcchn,1(,1g: at \lartinmcJ. ncar 
\lunich_ Dubbcd "l ltfrn:,i\c i",11urc ,,f Ba\ aria··. the schcmc 
\\ill a(,o aid rile sci-up of nc\\ high tcchm•l<lg: hu.>incsscs_ 

Funding for 1hc bit1!cchnolog: project. \\ h1ch i-; tt• be 
··uniljuc in ticm1an: ·-_\\ill be raiscJ b: the sale: ,,f g<'\ cm­
m.:nt-hdd shares in companics 

Thc ccntrc. Ill be built on !hc gruunds ,1f the \la\ 
Planck Institute for Bi<Khcmio;t~. \\ill pr<l\ idc facilities for 
30--W hiotc:chnol,1g: fim1s_ fhe ccntrc · \ link w the \la\ 
Planck Institute. an c-;tabhshcd biotcchn11ltlg: think-tank. 
--c,1uld :.ittract rcscarch-nricntcd companics .. t11 southcm 
< icm1an;. _ It \\ ou!J thc:rd"lirc prn\ idc "a catal: st tix innti\ a­
t ion .. t<1 smaller fim1s. \\ h11 \\l1uld othcn\ isc nt1t ha\ c an: 
acc.:s.; to the rcquir.:d -.pccializcd skills and informari,111_ 

Ba\aria·s hi<•tcchnolog: ··uffcnsi\c·· also plans 1,1 pn•­
\ iJr.: [)\! 150 rniliitm It• create: a Ciem1an \cnture capital 
tim1 !11 fund hintechnolog: ;-,1111pa111es and "nther kc: 
tcchnolt•gics .. _ t Source: ( 'h<nmrn & /11,/11stn. 3 < lctt•hcr 
( 994) 

Biotechnology in Germany-another view 
Industrial hiotr.:chnology in (ierman: has hecn had!: 

rnaulcd o: a tight r.:gulatory regime. (ierman companies 
arc searching for a fricndl: hintcchn,llng: cn\ ironmcnt anll 
arc i!l\.:sting hca\ ii: in the: l "nitcd States_ 

( icnnan: ha-; ah\ a: s hccn a front runncr in the: 
chcmical and pham1accu!ical induqrics. hut it has dkc­
ti\d: 'hut the: d1•or on hi11tcchnolng: h: dc\clopmg ,,imc 
nf rhc \\Or!d.' strictest rcgulati1ms CO\cring gcnctic 
cnginccring. <.,omc industriali-;ts rcgard thi·; as an mcr­
rc:1.:tio11 that ha-; ih rooh in thc histo~ of the '.\azi 
cu~cn1c> and gcnocidc programme: I ough rcguiatim• ha, 
d1\crtcd <ir:rman in\cstmcnt doll.1r~ to thr.: l 'nitcd Stat.:' on 
a large: 'cak. 

C1crm;m limi-; !Ill\\ trail thcir I S ri\ah anJ arc walking 
:1,,a: fr.1111 a lucratl\c market. B: 1995 thc \\hol..: range of 
h1otcdmolog: drug'. incluJin~: tlww prnduccd \ia l!CnctiL 
1.·ng111.:cnng. will r..:ach SI') hillwn in salt:, lhc \\orld 
rnarkC! f<1r O!CnctiGdl: cnginc..:rct! pharrnacculica(, i' C\· 
pcdcd to r..:ach alrno't SI 00 hi!lron h: th1.· :..:ar 2000_ hcn 
r..:c..:nt irnprll\crn..:nt' to< icrman;. ·' g..:nc l:m \\ill not hring 
hack prndul'tion ;md rc,can:h that h,1-; alrcad: mm cd 
.1hr(la<1 1 l-.\lra.:tcJ frnrn < ;<'ll<'ff, Fni.:111.-.-n11i.: \"\\ '· 

l ' Sc.:ptc.:m hr.:r I 'l'l-l 1 

Hungary 

More western investment for Hungarian 
biotechnology 
.·\ '1!:n1tic.1111 rrnnihcr 111 wr.:,!<.'rn comp;m1c' arc lar­

!:c.:lin!: th..: I l.1T1!.!ar1an h1111nd11.,tn f11r lfl\C,trncnt .md 
l11ilah11r.1l1\1.· \l'lllur..:, I hl' l.11c't ph.irrn.1cl'11t1c;il rn.11111-
L1Lt11r..:r lo Jilli\ th,·ir r.111k' 1·. lh1.· c ·.1n;1d1.1n co111p;111: 
'\mop!1arm \\ho_ lllldl'r !hl' llllfl!.!;1nan ( io\Crllilll'rl(, pn­
\.ill/:lllllrl pr11!.!r;1mn1c.:. IJ.1' Jlh! p1m:h.1,c.:d ;i I' per ll'rll 
.h.trl' nl the t i11doll11-ha,cd ll11rn.111 \..:n1111 ;111d l'h.1r111;1-
L Cll!lc.il < -11mp.1n\ I he f l11n·~;1r1.~n < 11•\l'rllllll'nl "111 rl'm.1111 
1'11: m.qPril: ,h,1rd111ldcr 

, /vv5, 

lhc Human Scrum l«1mr.m:. \\llh •151: cmrl·•:l'C'- ,, 
I !un;;ir:., l.~rgc,r rwJu..:cr ,it '.h:cin..:- .u!J .ti"• '!'1.·..:1.1!11-:, 
rn msui in. micciahks. hl,111J anJ st1.·ri k pn •Jud' ;:r!,I 
rnfu..;i,ins. '\o\l1pharm haJ alrr.:.1J: f,lnncJ .I J<•m! h'Tltlm: 

llumanphanna \\ ith the llun:,:;man Ctlmp.111: m I •i-1:: t•' 
manufa..:turc phan11;1CCllti..:;1h for d<1m..:,t,c lhC .mJ .:\pllrt 

l >n..: <lf 1:1.: rn.1in rc.h1'll' 1«1r th1.· u1mm111ng mt.:rc:'t ,,t 
'.\CStcm Ct1mranics i•1 aCljlllrlll:,: ,u.J1 rr<•JUC!ltlfl faciirti..:, 
is the ~uccc,s ,,f thc llun:,:anan br,imJust~. rr.:l.Hi\c t.> the 
rest ,1f cast..:m Eurnpr.:. m ad11c\ mg g<lt>J manut~1.:turin:,: 

prac!ICC. rl1c tithcr prime: LllO'ld<.'rJti,1f' bf lun:,:.1r:.' ;i..:C;.'" 

to thc markch of thc forrncr s,1\ i.:t l · mon \\ h..:rc JPct<•rs 
.l!IJ p.1ticnts rcmain familiar\\ ith pn•JU(h suppli.:J t-<: thc 
I lunganan pham1aceutic:il indu-;t~ _ 1 St•urcc· \/I.·r ,f.1. ,/, ··.,:1 
fur.'{'<'. \' nL ~- -..;,,_ -l. Jul: _-\u:;ust I •ll)-l 1 

India 

DNA fingerprinting in India 
Th..: tidd ,,f [)\;_.\ tingcrprinting is \ ihraPI in lnJia 

[>j,1nc~ring \\ork in the area h;h c1•m.: frtim thc Centre: f,1r 
Ccllular and \lokcular Biolt•g: 1tT\IB1. !,1c.1tcJ in 
ll:dcrahad in thc statc nf _.\nJhra Pradesh l -C\IB '' a 
C<lll;titucnt lahnrato~ 11f the l «•uncil ,,f Sc1cntitic ,\.­
lnJustrial Research. '.\c\\ lklhi. Dr. Lal11 Sin~h ,,f U \IB 
had carli..:r 1dcntitir.:d anJ Jc\d,ircd :1 part1cularI: 
uhi4ui1<n1-; repeat SCljU<:ncc m the fnrrn of ;1 minor 'all' I lit.: 
[),_.\_ I Jriginall: i-;11lat.:J fr,,m ih.: Brandcd Krall -.n;1k.l'. 
thi-; i~ rr.:frrrcd l<l a, the.: Bkm -cljucnc..: or thc Bkm pnibc 
Shnrtl: aticr 1h 1Jcntiticati,1n. S11!:,:h anJ CtH\<•rk.lT' \\Cr<.' 
ahk tn cnntim1 ih prc,cncc· in ;1 \er: l.1r~c m:ml'.:r nf 
-.;p.:cic> ;md nr,:ani,m'i. hnth fr1im th.: pl.1111 .m,f .urnn,ii 
kingJu:1h Snon ;1f1cr 1h rdcnt1ti..:.111,1n. tT\IB '(ll'lllhb 
\\Cr<.: ahk (ll appl: it ;h ,111 t'\Cl'lknt prt>h<.' lnr (}'\.-\ 
tingcrprintmg. lhc 'er: tir-;t \\;h in .1 c.i...- th:1t 111\Pl\c:d 
di-;put.:d p.ircnt.igc uf a d1ild ;mJ th.: \!.Ile uiun dt:l 1,k,l 
11n gcn..:tic iJ.:ntilicati<1n_ It 1, tn hl· ,,11.i t•• the Lrc·d1t 
(lf thc Indian juJ1ciar: th,11 :1 'l'rlC> 11t kll:l!l'' .1r:d 
pnmwtinnal artick-; \Hi:tcn h\ CC\IB p.: .. plc pcr,11.1,kJ 
,r,:\..:ral _juJgc-; to .tlln\\ !)\;_-\ tin:.<<:rrrin11n!.! ,1' ;1 l••r­
rnhorati\c t:\1J..:ncc. IP d.11c thl' CC\IB 'cilllll'b h.1\1.· 
hclpl'J in cl<hC tn I '11 c11urt c.1'.:' 1hr1111:.<h 1h.:1r ll' \ 
I\ ping a' <.:\ idcncc 

\lore rcccntl:. ()'\_.\ tin,·crrr11111n:.: h:h .11,,' h·,·l·n 1.1L·n 
up <I> ,I lllclh<1d o: lht: ( lJHr,ti '1tik fl11;mf <ti li;,l!,I \1iJ,1 

\\j,fic, Ill t:p.: and pc:di:~r<.'l' 'ilk.\ll'rlll Lh:c" lilr<>li:.'h .1 
c11!Llhor.1ti1111 \\Ith CC\lll .. rnd 1h1.· /,," \ur!i .. r:t\ ,,[ Iri.11.1 
ha-; .:nlcr..:d IJlln a '111111.ir .1!.!r<:l'llll'lll l11r rh" !i'l' 1d ! )'\ \ 
tinl!crprinlm!! ft1r 11 dd lift- 111.m .. :.<..:rn1.·n1 .1111! 1 .. r ,fc-1l·r-
1111J11n!.! 1hc pcd1:.<rl'c and p:1r1.·11t;1:.<,· 1>1 111.m: .111 l·11d.mc•::r,·.I 
'rcu..:' 1J1ciudin!: !hl' fll\;tl lknc.'.il 11:.<cr .ind Ilic· !11,!1.111 i1•'l1 
_.\ !·,·w 11111nllh tr1 •m 11<11\ rh1.· I kp.111111,·nt '•I 1111 •kl luwl• •c'\ _ 
(i11\1.·nuncnt Pt l11d1.1. h "·fl1ilc'. 11p .1 ( 1.·111rc· !Pr fl'\\ 
I 111!.!crprin1111:.< an.I 1>1.i:.<TJ•hlll' 1< Ill 1>1 .11 I 1,,kr.il,,1,I 
<"Ill !l \\ill h,1\l' Ll"'l' lt<ll.1h<1r.1t11c· .111,f t<fc.1;11c !111~-, 

1\llh (('\Ill ;md \\ill 11rn.11\' 111 lhl· lir,! '"·" .. 1 t!1r· 
l'r··mi-,c.:, ot ( ( \Ill. ·,11h,.-q11c11l l<1 1d11tl1 1111111 k !11111 ,-,I 
ir1 11. 111\n c.1mp11,_ Ii\" 111111111<.'' .11\,1:. < I 11 I> -.111! 1',· 
Hl\111\l'.f 111 ;'f"\ ;,JIJl!.! fillc'l'rprill!ill:' -cTI I<<'·· !" 1!;<' 

p1d1c1.1r\ _ lhl· 111.:d1L.tl '"11111:111111:- .111.! 11111<.·r J'l•1ft' .. : .. 11.d 
h<•dil'' .111d \1ill ,il>11 hl' 111;1l1c"I 'Jl Re'• I) l'll"r!' .1·""' l.ilc"l 
111th 11, LIL1rll'r (\1111rcl· f1,·11 1/.1,1,111 /;:•I·.,,,,,.;,,.-:. 
\'111 ·l_\,11 '.1>,1ohnl'l'll1 

i . . 
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Indonesia 

Indonesian agricultural biotechnology 
!nJ,1n.:s1a -'appn•ach !11 hi1ll.:chn1>l11g\ has h.:.:n IL• split 

It rnt.> thr.:.: streams hanJkJ 11ut 1•f -;.:para!.: inter-uni\ .:r<t: 
..:t·rmc, i · nt \.:rs it: ,,f liaiah \taJa t rn.:.!1.:al hi11t.:chn11lllg: l. 

lt!Jung lnstitut.: 11f I.:chrwi,.~!: I inJustnal hi11tcchnlllt>g: t 
.lllJ B11g11r :\gricultural l "ni\.:r-;it: tagr11hillt.:chm11L'g: I. 

St;1rting in l <l~'.o fn•m 1.:ro - no stall. mi ticiliti.:s. n•J 
r<.'f<.'r.:nc.: mat.:nab th.: c.:ntr.:s gr<.:\\ int11 functi1>ning 
<.'ntiti.:,_ 

I h.: B11g1•r gr11up is \\11rking nn plant tissu.: cultur.:~. 
part1..:uiarl: for mKrorropagatwn. It 1s als11 im.:stigating 
\\J: .1>f enlarging and impro\ing th.: !,Kai p11ol tlfs11:h.:an 
'.1ri.:ti<.'s Im .:stigati11~s 11f /i,1d//m rhur111g1<·m ·s t hl) fix 
th<.' ;b a b1oins.:cticid.: on !11cal p.:sts ar.: under way. and 
r.:s.:arch nn mi-. "rrhc.1 has b<.'<.'n carri.:J out. Emhr: ll trans­
f.:r rn c.11tk 1-. h.:ing J.:\dop.:d. as \\O.:ll as \\11rk in f.:r­
m<.'nt.t1111n t.:dirwlugy. 

I ln another tad •. th.: .-\g.:ncy t~•r th.: .-\ss.:ssm.:nt and 
.-\pplic;1t11m pf l.:chn11l11g: . .:st.1blish::J thr.:<.' C<.'ntr.:s fix 
.tJ\ ;lllc.:d bi1>t..:chnlllog:. a~ain .tl11ng m.:dical. industrial 
.mJ ;1gri..:ultur.1I lir.<.:Y lh<.' c ... ntr<.' 11n .-\gricultural Bio-
1.:..:hnnlog: i, 111..:at.:J in th.: R.:-..:.m:h and D.:\ dopm.:nt 
c.._.ntr.- i>f h111J c~"P' "f th.: \tinistr:• 11f .-\gricuhur<.'. I ht· 
lnd1•n<.'-;i;m C1•mp;m!<.'' for f.,!J!<.' Cr11p, 11;1' ab11 <.'stahlish<.'J 
ih P\\n r.:s<.'arch c<.'ntr.: lh<.' l\\ll fac1hti<.'s ar.: focusing on 
unpn1\ ing fo1•d cr11p \ ari.:ti.:' and .:stat.: ..:nips r.:sp.:c­
tl\.:iy. t l'.\tract<.'d fnm1 /Ir,· -I< ;n1nf<\·h II11/i.-r111. \""I. 2. 
l"u.: '- S.:pt<.'mh<.'r I <11l-t t 

Japan 

Agriculture Ministry to develop clinical kits 
\t.1rtlll;! ;n ti,c.tl :<.'.tr 111•1:'. th<.' \lini,tr: of .-\;!rt­

udtur<.'. i-..r ... ,tr: anJ f-i,h.:ri.:s \I ill l.mnch a r.:-;<.'arch 
prn1c.:..:t t•1 J<.'\d11p r.1p1J trhp<.'clilln 111.:thnd-; ftlr analysini! 
th.: ;!.._.n.._., th;1t <.'nt:1•d.: pl;rnt and ammal patho;!<.'11, and 
P""1hl: di.'\ <.'Ii 1p \;ice 1!1<.'' again'! them. 

I ti._. prnj<.'..:t \\ill d<.'1.:lt1p '"clin1ctl kii-·· f11r planh and 
.1111m.i1, that ''r<.'.:n out gen<.'' rilr 1ft-;.:a'.:' anJ 1t1\1r1' \1hid1 
\\ill ti._. lh<.'d l•y quarant111.: ..,tatwns ..,.:.:dling producer-; and 
I 1\ c.:'!t•ck f:trm<.'r..,_ l ·urr.:nt in,p<.'c!11ir1111.:thod' dtc.:n r<.'quir<.' 
Llllhid...rahi ... tilll<.' in lahoratori:: ... Ill .:Pntirm th<.' rr ...... .:IK<.' 
111. f11r <.'\amp!.:. 1110..,aic \ iru... in urcumh.._.r, t1r 'alr:i.•n.:lla 
Ill lll<.';tl prnduch. lmp1lrt<.'d agricultural pr<1duch can 'P<.:llti 
from Io da: '· tt1 t\\tl \1.:.:k., p;1'i'iirl!.! throu!!h quarant111.: 111-
'fl<.'1.:!11111' f{.-,.._.;irch \\ rll f1H:u-. t1n tu\ll _!!.:n..:s that ind11c<.' 
p.:01111!.!<.'n<.:,is and d1aract.-ri11nt: )!<.'Ill'' that ..,ttmul;1t<.' 1nkc­
tion. irl\ ,1..,it1n or prnlikration and other ;!<.:n.:' r<.''ip•111'1hk 
l11r 111k..:t1n!.! 'P<.'cr!ic hmh. ( So1rrt:L' \/.-< ;r,111 Ifill» 
/11uf, \ /i11u/n1:1 \,·11111oJ(, /r. I 11 S<.'pkmhi:r I 1111·1 I 

Revised DNA experimental procedures 
I h.- \L 1<.'nn· ;111d I <.'chnlllllg: :\!.!t'n..:: .1nrH111P1<.'d .1 

re\ ;-,1011 1n th<.' .1pplil"ation of r<.'comh1n.1nt [)~.-\ np<.'n­
rnc·nt.rl pr11..:nlure,_ 11hi..:h tor the lir't tim<.' \Id( permit 
c·n11T••illll1·11t.tl rek.hl. t1I re1.:11111h111.1nt .rn1111.d 'f'l'Cle.., 

\1\ otht·r llllllltr1<:.., 1n1 l11d1n!.! the· l '1111<.:d \tatn. 
lkl~·111m. I r.rn1c .ind .-\rL"c.:nt111;1 r-t111 p1-r1111t r.ihrll!.! 
I' L-.1t~·~·nrtL» t1! rt'(11Jnh1n;mt -..pe1.:1c·'· L'\l'lt1d1n!.! r.1h .md 
1111c·c·. 11111 "' dt111r' l·t1r the rno't p;11' the l'\Pl'rllllL'llh 
1111•il1c· l11L· 1.1n1nt"• 1n d111nc.:,t1c l.tr111 .1n1111;1h. h11r l\10 
p1 .. tt1111l" l"'.l\1·r hr~:hi:r ordi:r' 111 ;1n1111.r1, 

·~~~~~~~~~~~~~~~~ 

:h.._. nO.:\\ fapan.:s.: stanJ1rds sp<.'cil~ that th:: nur:1b.:r ,11· 
animal sp.:..:i.:s im 11!\ .:J in 11utJ .. 111r c.:\r.:riml'nt' must b.: 
limit.:J t11 tn.: minmturn n.:..:·:ssar:. pr1•\ iswns mu't !>.: 
rnaJ.: 111 pre\ l'lll l'Scap.: fr1.1m r.:anng art a-;_ <.'\cr.:t.1 fnlnt 
th.: e\p.:rim.:ntal ammab must nl' J.:111\ifi.:J anJ hum.:d. 
.mJ similar r.:stri..:ti11ns 

lkfor.: t•utJ11or <.'\p.:rirnt"lb ..:an pn•c.:.:J. such ,afrt:: 
mt.'a,urt•s must b.: ins1·~.,:: ... J for appr,1\ al. Th.: pni\ i,i1,ns 
ar.: \il'\\<.:d as a pr.:limma:;. Ill nmducring wull\ tip~n 

s: st.:m .:xpc.:rim.:nts \\ ith r.:.:1m1hinant animal sp.:..:i.:s in 
Japan. lh.: .-\g.:nc: tllt>k similar m.:asur.:s for r.:c1m1hinant 
plant sp.:c1.:s m I '-l88. 1 S!lurcc.:: _\/,·tir,m l/;I/ » 
liwtt·, lmnlugy _\,·\1_,1i-.1t,·h. ~ S.:ph: 1h.:r ( 4Q-t I 

Report call.'> for more brain R&D 
rh.: Japan.:s.: Clluncil for .-\.:r1mautics. l:kctnmics ai1J 

uth.:r .-\d\anc.:d r.:..:hnlll1.1gy submrtt.:J a r.:p11rt 1t1 th.: 
S..:i.:n..:.: and li:..:hnolng: .-\g::ncy 1111 p11li..:i.:.., n.:<.'J.:d 111 
prom oil' th.: cnmpr.:h.:nsi\.: r.:snrd1 and d.:\ d11pm.:n1 that 
\\ i !l fonn th.: ha sis llf furth.:ring unJ.:r,tanJing nf hrain and 
n.:urolngical functions .. -\hout 'I p.:r c.:nt nf Japan· s P<'PU­
lati11n sutli:r~ frnrn ..:ranial n<.'f\C.: and p~::chiatric dist•rJ.:r~ 
.mJ th.: nation sp.:nJs o\.:r l :-iS -tn hillinn annual!: ltl treat 
th.: nmditions. Furth.:r. statistics indicat<.' that th.: situation 
\\ill c11ntinu.: to \•ors.:n. 

Th.: C11unci1 1ndio.:.1r..:J that th<.' mt1,l important ar<.'as ti.ir 
r.:s.:arch induJ.: 

- S.:ard1<.'s tor n<.'un11r.111sm itt.:rs anJ ~<.'n<.:-k\ d 
an.11: sis: 

- Disco\er:: 11f f.1ctors m<.'diatir~ difkr<.'rlliarinn and 
g::n.:,1s t1f n<.'n.: c...lb: 
.-\natllmical J.:,i~nat1lln llf funo.:tio11a1 pllsitions: 

- l-.lu..:idati1in 11! repair m<.'chanisms for rmpairm<.'nt .. r 
c.:r.:hral and neurological s\ -.;tc.:ms: and 

- !i<.'\dnpm<.'nt of nt'\\ lahllr;1t11r: m"Jds such <1> 
annnal.., \\ ith ,p.:cilic g.:nc.:ti;; ddC:Lh. 

rl1.: r.:pnrt indic;!l<.'d thJt funding llf r.:s.:aro.:h to du-
1.:1Jat<.' hrain functions hy Japan.:s.: r.:..,.._.ard1 institutions 1s 
llnly ~ r.:r C<.'rll .. r th.: amount 'P<.'nl in th<.' l 'nil<.'i.I St.11" 
lh.: Council str.:s ... .:d th;!! n.:s.::in.h m.:tht1dol11):.!I::'> and r<.'­
,.._.an.:h.:r' mu ... t lllll\l' fr<.'.: I: among industn. ac1d<.'mi1.: .md 
!.!ll\ .:rnm<.'nt in..,titutron' and participate mt1r<.' Jl"tiH:iy rn 
<.:11t1p.:r.1!1\e mt..:rnational r<.'warch <.'!fort-; 

In n!h<.'r ;,r.._.a.,_ th<.' a1.h 1"1r:: body ~;tlkd tnr r;1pid 
npan ... it111 "' ,ud1 dar;in;h.:s a•. th<.' human g<.'nllm<.' tbt;1 nc.:t­
\\ or~ anJ 1111prll\O.:lll•:nh in r.:riphi:ral ... upport l<.'..:hnologr<.''> 
... ud1 <I' mc.:,11..:al .:qurpm<.'nt and 1n,1rum.:n!at1on. I Sourc<.' 
.\f,·c;r.rn Iliff', //1111,·.-l111u/,,,l:r \,·11,11.a,·h. IX Jul:: 1'1'1·11 

Malaysia 

Malaysia 1 ecognizes role for biotechnology 
In rh drr\<.' •o r<.';1d1 d<.'\<.'lt1p<.'d n;1t1011 'tatlh In thc.: \l·;1r 

2020. \Ltlay,1;1 ha' rl'rn:!llltt.:d thl· po!<.'nt1.tl ol ilf111l"d1-
nt1lo!!y tor t:cllnom11 dn i:lopmcnt 

I Ill.' \Lt L1: '>Ian \,1( lllll<I I ( ounc rl f llr \(IL'ilt I r1~ ffr-..c.: .rrd1 
.tlld lk1<.'lop:n<.'nl ha' t.1~i:n ·.lqh to 't1m11l.ttl' th<.' 111d11,tr1. 
l;1r!.!c.:l: thro11:!h R&ll t·111dlll!.! dlt1rr·. I hr1•11!.!h th1.· lnt<.'n·,1-
liL".1!1"1111! Ri:,1-.1rl"h 1n l'rr11rrt1 Art'.1' 1 IRI'.\) prP!.!r.rnirn·:. 
h1oti:ch1wlog: l;.1, hcl'n ~·i:111nc• .i hL-.litll\ '>lli.:t· llf thl' 
pr<.' ;11 to .Jo p<.'r cent lrPm I 1111 l - I 11 11\ 

<>t tt1t.tl l{,1;:1> l11nd·,_ ;1!•r1nrltt1rL' r1·1c11cd .Jf1 p•:r cvnt 
lrl'lkLllll!! ~Ltl.11 >J;1"' .1'..'rtlltlltlr<.'-h,l\<.'d l"Llll\"111\ I (>I th1· 
ri:m.11111kr. md11'tr\ rcn·11.·d 2X 11t-r u:nr. I; Jlt'r t1.!1t \\l'll! 



ro strat;:gic. I 0 per cent to medical and 3 per cent to social 
science research. 

The Government has also st:! up the '.\lala~sian Tech­
nology De\dopment Corporati,in. a joint wnture with 
indust~ aimc:d at CLmtmc:rcial;ling technologir:s de\c:lepc:d 
domestically or imported from abroaJ. Sever .. ! ::1titlnal 
working groups h:ne also been set up Ill c\plore .:merging 
technologies in the are:is of biutechnology. advanet:d 
mat<'rials. ad\anced manufacturing and energy and micro­
dectronil:s and information technolog~. 

The biotechnology group has been acti\e sir.ce 1987. 
involwd in funding rese:i.rch. organizing national seminars 
and training courses and arranging the: publication of the: 
journal. the Asw-PaL"t/ic Journul of.\/ol.:oilar Bwl<•gy and 
Biutt:dmoiugy. (Source: T/1..: .·Hi81:it<'L·h B11llell11. \' ol. , 
issue: 5. September 199.H 

Mexico 

Conservation monitoring centre studies 
genetic resources 
The World Conservation !\1onitoring Centre is under­

taking a study of ir situ wnsenation of plant genetic 
resources of !\le»ico and Central America. The project. a 
collaboration with the Mesoamerican Plant Genetic Re­
sourc.:s Network 1REMERFI) and the Smithsonian Institu­
tion. aims to coordinate: information and expertise from 
insid.: and outsid.: the region. linking th.: plant genetic 
r.:sourc.: s.:ctor with other agencies of bil.ldi\ .:rsity 
conservation. For additional infom1ation. contact: 
llarrid Gillett. World Consen·ation \1onitoring Centre. 
219 Huntingdon Road. Cambridg.: cm 9JG. England. Tr:I.: 
.t.t-223-2773 I .t: Fax: .t.t-223-277136: E-mail planh a 
\\cnv;.org.uk. (':-lource: !Jffer.11ty. \'nl. 10. "lo. 3. 199.t) 

New breed of tropical maize 
The International \laitr: and Wh.:at lmprO\ ement 

Center ( Cl\1!\1YT) in Mr:xico ha'i developed new breed\ of 
tropical corn that can produce a .tfJ per cent larger harvest 
in lwstilr: en\ ironmr:nh. Thr: ne\\ varir:ties of maize \\t:re 
cn.:at.:d to sol\r: two problem~ maize-growers ha\e con­
rinuall~ encountered in tropic;:! regions around th.: 
\\ orld periodic drnu~hts and high I: acidic s,iil'i. 
CI \1 \!YT h..:l 1c\ e' that. if <ised prnperl:. the ne\\ strains of 
mai1e rnuld feed an add1tio;1al 50 million people pa :ear 
in Jc\ eloping cm•ntries. The strains \\ii I h.:lp to pre sen e 
the cm 1ron111ent 'im:e farmers will he ahle to the: their 
former!: unprnductive lanJ, in'itead of h;n ing to clear 
;ma: rain fore'>h anJ other delicate tropical !;inJ~. For 
more information. contaLt: Mr. Heinrich \on loe'.Ch. 
C<ilAR. WorlJ Bank. 1717 II Street. SW. Room J. 
W;hhinl.!ton. Dl. 20006. ! ''.-\A Tel · 1-202-·P)-89 I-;. Fax 
1-202-))-l-87~0 1·.-rnail: hrnnlo.:sd111 \\orldhank org. 
I Source: /Jm·r.11t1-. \'ol. I 0. \o ~- I 99-1 I 

Nepal 

The biodiversity U .. it 
I he ,\sia \et\\ork for Small-Sc;ile 1\griculrur;il 

l\1okd1nolo!.' 1c·, I A \SAii I. an 1r1r.:rnat1onal non­
l.!P\ .:rnrnenrai or!.'ar111atron headquarten:d 1n Kathmandu. 
\cp;1I. \\llh thc 'upport of the h1rd I oundarron. ll>IH and 
:\I I. ha' rc1:.:nrl: rnrtrated thc opcr;1::on of a 'pcc1al l!rnllp 
\1r!hrn the :\\J,1 \et\1ork l he llrmlrH·r,1t~ 1 ·111! !he llio­
d1H·rsrt: 1 ·nil 11 ill lorn' on a,-.1,tllll! l<Hllillllnit1e' ;ind 

de\ el1lpmen! practitioners ltl 'ustainahl: u1i!i1e rwn-timh<:r 
forest prLlducts (\TFPsl \1hile et'nser\ ing their c:.:,": stems 
in '\r:pal and other coumries of the f I imaia: ay r~miugh rhe 
integration of the s1lCttl-<:'etm11111i.:. t>wl,1gic1! and ct1111ma­
cial aspcch ,,f natural resnur.:e .;,1ntr,1I. <:\lracti11n anJ s.ile. 
the l'nit 11ill promote a lwli~tr.: aprrL,.1.:h 1,1 the Je\.:l,1p­
mcnt of rural incomes anJ c1irnmur1111e.; \\Ink pr,1t..:ctu:g 
the em ironment. 

The Biodi1 ersit~ ! 'nit !;.is the capa..:it~. 1,11mp!t.:mcn11h 
O\\n rcscarch and de\el11pment actn 1ti..:s. a~ \\di a~ 11,1rh. 
with inJi\ iJuals. go\ cmment. \ti< ls. acade1111c anJ foreign 
donor agencies to cotJrdinatt: anu pronwt..: appliL"J field 
research anJ dc\elopment of non-timher forest prndu.:ts. 
biodi\ r:rsit~ con sen at ion and resource managcmer.t. Cur­
rent!~. the Bindivcrsit: l "nit is 1.:ollabLlratmg <lll a pilti! 
projcct tn strengthr:n the irhtillltional capacity tlf cnm­
munitir:s and resource u~cr grnups to control and enhan.:e 
the commercial utilization tlf their natural re~our.:es a> .1 
strategy to promote ecnnnm ic de1 elnpmr:nt 1\ hi le cnns.:n -
ing the cxisting biological di\t:rsit~ in llumla district. 
'epal. The t:nit \\ill also rn~!ke funds a\ailable lP r.:­
searchers and projcct implementors tn financially suppl1rt 
timdy applir:d research on issues related tn the con sen at inn 
and :>ustainable utilization L'f hiological resource,. 

The objeui\e of the Biodi\ersity 1 ·nit-funded rese<1rch 
\\ill be to claril\ issues and obtain infom1ation that I> 
nceded in order te increJse the understanding of hiof Pg1.:al 
di\ersity in \epal. The Biodi\t:rsity I 'nit\\ ill gi\e priPrit: 
to research that is applied. imol\es tield \\ork ai.d ernpl11:' 
the undcrlying premise of the programme. e.g . the ,u•.­
tainable har\esting and local comrnc:rcial proc.:..;..;inl.! .,f 
'TFP-, as a strategy for promoting th.: consc:nati•m ,1! rh: 
environment. This will t.:n,ure that essential re,c:arch i, ..:on­
ductr:d to bridge gaps in the 1l\ era II hoJy of kn11\\ ledge of 
;-.;epai·s hiological rc,ource h:he Worh. .:ornpleted umkr 
the auspices of the fund 1\ ill h.1\ e Jircct rele\ ani.:e ;ind 
applicatwn to the cummunit1e-, of the 't11J: .1re;1, .tnd r..: 
disseminated on the national le\el for the h~ p.1!1i.:y m;1kc.:r' 
and practitioners. 

Suggt.:-;ted torn' area-, for support h: the: re,c.ird1 fund 
could include· 

lndig.:nnth s: 'tenh and pr.1cticc.:s !11r r.:"H1r.:c.: 
utilization and management: 

- F(lrest and p;htur.: r:1anagement 'Y ,1c.:m ,1cr11" .1 
\ anet: of hiome' 111 '\.:pal. 

- Commun it: control '>lruuurt.:s fnr :-.: I Fl' rt.:,tlllfCL.',_ 
- ln•;t i!lllional i.,-,ues sumnrndinµ the Je\ e l11pmenl.lh<: 

and managemcnt of natur:il re,ourci:'. 
lrade pallern,. market rh;tnnch and rhc 1nter;1..:t1"n 
of the participants 1n rhc,e aC:I\ Ille'. 

- \'.ilume of trade.: and thl' d1,trih•11111n of h·:nL.'!'11'. 
l he rc:lat11111-,hip hct\\ ccn c..:11n .. m 1c .ind 
ell\ 1ronrncnt:il ''"ta1nahil1t:. 
\kt hod' of add11H.' \ .iiuc t<> \, 11 f',. ;11hl 
!ncrea,111µ .md or ;111~f11erlllll!.' f'flldlllfl\ I(\ thr1111'..'!t 
rnana!.'ed prora'.-'al111;1 and tJ!hcr !t'• h11"Jo,·1 ... d 
!rl(LT\L.'rl(llll1' 

In .1dd1t111n. thc '.cp.tl '.Ill' \.ct\\11r~ t'\'\\;1 \\ill 
'trJ\L.' to promote fill.' ,Jl'-.(;lln,thk dc•\cJop111c'llf. JJ,L' .111.f 
manaµemL.'nt of norH1rnhcr f1>rc·,1 prod11ch "' .1 .tr.1k,•\ l"r 
prom1>!111!.' h1od1\L·r-,ir: l•llhc·n,111011 Ir 1 .. 1 1 .. rnrn l1>r 
1nd11 id11ah .ind 111-,11!11!11HJ\ lo <>ht.1111. ,111d1 .111.I l"rtlfl.Hc· 
rL''.L';1rd1 find1nl.!'. ;1' 11L.'ll .i• •• l1·,,c111111.1rc· 111!i1m1.1r1"11 l1•r 
thc ;1d\,trlcL.'ment of nat1011.:I ;ind 1111L'rn.1!11111,d 1111.Jn,r.111..J­
inl.! ol ihe 1rnp11rt;111..:c· of h1lll1>L'll.il d1\L"I ,1!\ 111.J 111,· .11· .• 

I' ; " i i 



t.unatik ut!linri,•n ,,f the: lil'ndits th.II r'-'->ult lr,,m \\ iIJ 
plant r.:'''urcc:,_ 

r ;c: "c:r.il ' ITP "l'(\\ tlr!... \\ i II he: J'Si,tc:J h: th.: Bi1)­
J;\ l'r'11: l ·nit 1,1 iJ.:nt1f: arc:;i~ in !1c:c:J t•f 11n.:,rigatinn. 
rt:\ iC:\\ :;r.mt rc·4u.:'ts anJ critique: anJ Jissc:minatc: rc:ptlrt' 
rc:,ulung fr,•m r.:,.:arch acti,itic:s. rhc: Bi,,Ji\c:rsit: l·nit 
\\di a(,11 assi,1 -..:.:t\\ ,irk rnc:mtic:r .1pplic·anb in ;1<:4uirin:; 
llthc:r r.:,c·arch -;urr<lrt anJ Ill the: rrc:raration ,,f ;:rJnt 
.1ppiiciti1ll1S. 111 gc:ttin;: thc:ir \\\lrk ruHishl'J in rd.:\ Jnt 
11•un1;tk J1,.;;:min.itin;: "l't\\tirk-;:c:n.:rall'J inti.mnatl<)n 
tlm•ugh a !!<..'\\ skttcr. :mJ publishing a cnlkction llf the: 
\\ ,1r!...' h\ "C:l\\ ur!... n11:mhcr'.;. 

for adJiti1,nal infonnatinn about th.: BinJi\.:r-;it: t ·nit. 
rh.: K.:-.c:Jrch FunJ and grant aprlicati,,n pnic.:Jurc:s. a-. 
\\<:II a' th.: '-.c:ral -..:TFP "d\\,,ri... 1 ' '" >. plc:J'c: cnntact: 
Dr. -..:irmal Kumar Bh:marai. Rc:-;c::m:h Dirc:ct<lL Bi111.li\l'r­
,11~ l nit. .-\"S.-\11. I' 0. Bo\. lo. L11impJt. KathrnanJu. 
-..:.:pal. ll'I: q-:---1-411%4: l·a\.: 9-'-l-4118'ill. tS11ur.:c: 
I \.\-1 U .\.-111/Lll<r. I •N-! 1 

Ph~lippines 

Ciba to supply free technology to Philippines 
In .tn t:\.amrk uf ll'chnn!1l!_!~ tran,frr. liha-(i.:ig: i' 

rni\ 1Jing pn1pric·tar~ l<.."chnolog: frc:l' nf ;;harg.: '" an 
;1gri..:ultural proil'ct hasc:J in th.: Philiprin.:,_ 

Cib.1 S.:.:..:, ha' 'ignc:J an agr.:.:mc:nt \\ ith th.: lntcr-
11at11111al Ric.: f{c:,l'arch ln~titut.: in \1anila nffc:ring 1h ;:en.: 
-:1111,tru;;h /I,1.·:ffu, 1i111n11.~1L·m11 for ll'il' in ncl' .mJ fr.:l' 
Jh:nbuti11n ut th.: rl',ultin;: ricl' \,iric:til'' in .Jndllri11g 
1.:tllltllriL" .... 

I h.: Bt-0!.:11.: 1.:1111-;truch coJl' tor a protc:ct1on pn•ll·in 
rh;11. \\h.:r: prl',ctlt m planh. prot.:ch 11 again'! cc-11;:in 
llhe'CI rl',l'> 

I h.: ag1.:.:ml'nt .:nahk.; the: lnst1tut.: t11 the: thl' g.:n.: in 
1h 1l'.\11 r::,.:;:rch anJ th.: Jt:\ .:lnpfTll'rll nf rice-\ arict1.:' \\ llh 
1mrrn\ .:J r.:,1,l.lllCc Ill p.:'h ,ud1 a-; lhl' ~c:llil\\ 'll'lll hur;:r. 
1'-1•t1rc.: Ftm•r1,·,111 < ·1i,·1111cu/ \·,·11.-. 31<Jctnh.:r1 11'1~1 

Russian Federation 

Russia enters world biotechnology mar!cet 
I he· Ru"1.11~ \lini,tn nl '\c1l'r1Cl' h;i, n:unc:d thrc:<' 111,ti­

tut<:·, ·'' cc:ntrl'• 11! <:\cdkncc: in <lrl ;1tt.:mpl tn l'llkr th.: 
\\1>rld m.1rkl'I 111 h1nll'cl111nlng~ I h.:'l' ;ire: thl' Stat.: S..:i.:n­
t1tiL I .:ntr.: fnr \"irnln:.!: at -..:o\mihir,J... anJ t.ir .-\pplil'J 
\1:..:r11r11il1•0!~ ;11<lrkn'k1h11th \\<:rl' off-l1m1h to ouh1dcr, 
u11tii r::cl'lltl: 1 .. md thl' !>.:baho\ ln,titut.: Ill \1,"l••\\ 
I Ii:: C 111\<:rT\111.:nt 1' 111 111u.:a'l' th.: hud'..'.:h ot th.:'.: 

i.. cn?ft..."' 

I J,·.,p1t.: lh·: ••pr 11111,rn ,umiundm~· R1h,:.1 ·, b1'..' flil\h 111 
!'111!.:Lhlll•IP!.'\. th•:r.: ;ir.: hll'..'<.: lllhta..:k' tn P\l'rU•lll.: \111\I 
• .r 1{1"'1.1·, _:>1111 "r .,,, r.:,.:;1rd1 111'!1ttill'' ;md t:1ctnnl'' 
,k,I:• .11::.I 111 h1111.:d1llnln0!\ ;ire d.:,r.:r.itc:l: 'h"n Pl monc: 
. 1:111 '"p1:rm ... 11t .rnd. ·" 111 .. 1h.:r :trL·;i, nf 'u.:rH:.:. :;1kll1<:,! 
r•: <.irL !icr·, .ir.: k.1\ Ill'..' II• 1• 1111 "1:-.1.:rn h111ll"d111ol1 ·~: 
,«nq'.1111._· .. 11r r111»111'..' 111 11111r.: lucr.1tl\L' i"l" 1111hl<k 

\1111!hn 11r,1lilt-m 1. th.1! R1;-,-,1 .• 11 pl.111t. m.1~111:.0 ;11111-
h1,•:1c .111.l \,1c<111l', .i,, 11111 111L'c'I \\c'-,tc·m .. 1.111d.m!. "' 
ti". ·1··11.- \ .. 1 re· .11!1. 111.11111l.1L111rl'r" «lll t1ilh 'e·ll lhc1r 
1·:.:.hL! Ill ·k\L-lt1i'lll.' l<>l1lllrlL",. 11r I•>' 1, .. ,. h\ \\'I" 

I i1.· h:·::·c· .1 pr11hkn1 '" f'r11h.1hl\ !he· p11hliL "r'P'"1111111 
I•• h1·•fnh:11.f11~•\ Ilic 1<11.-.1.11! puhl11 tc11d·, I•• ""'"c1;11.: 
h1 •. rc-,11111d":'\ \\Ith rl1•: h11::r r.1,i.1r1L·, t!:.11111rn 0111.1n1111.il 

/', 1~:, · ; I 

fccJ, rnaJ.: ur ,1f rn11c:n-rid1 1111Cr<Hlf:,'..ll\i-;ni-. ,lid! .I, 
: C'j'h. In ( 4SS. rl<.:\h .:m.:r;:.:J that r.:•1rk It\ 111:: in Ill\\ n-; 
ar.,unJ th.: J,v.:n ,,r ''' fad1,ri.:..; h;!J C•'mrbm.:d that in­
h tlm;: th.: tin: par:ick,; ,,f :.:;1-;1 rd.:as.:J frtlfll th.: rlanh 
\\a-; ma!...m;: them ill. In th.: 1<1\\ n ,,f ~in,h1. 211111,.if,,m.:ir.:' 
fn•m St. P.:t.:rsbur;:. the--;.: .:mi,swns \\<:r.: bLun.:J for th.: 
J.:aths ,,f I 2 d1ilJr.:n anJ a '''cal irK1J.:rK.: ,,f a-;thma run­
nm:: at 10 11111.:s th.: Rus,1an ;l\.:rag.: 

The Institute of Applied '.\1icrohioloJ!~ hmn.:rl: 
i...n,mn as Bi,,srr11.:z. the: lr.stitutc: of Arrlic:J \linubi,11,,::: 
1 l:\\I. Obknsk Russia I has bc:.:n Jc:snib.:J as the- c:ngmc-­
nitHn ,,f Ru.;sian frnnc:nratitm. It ha-; a high u1nt.!inmc:nt 
facilit:. anJ man: ef its I .IHHJ scic-ntitic staff arc: ti.1rnsing 
tlll imprmc:mc:nh tll gamma im..:rti:ron rroJuctil'll. 

1:\\1 intc:nJs In pn,Juc.: rc:c,imbinant in,ulin in c,1l1,1-
!i,1r;1ti1'll \\ ith a pl.mt in Stc:rn.1g,,r-;k. It has c<'ri-tructc-J a 
biutilm rc:acll•r 1ln a 2.~110 cuhic metre:, Ja: ,c;tl.: to trc:at 
liquiJ \\a,;tc:s cllntaining mtn1rhc:n11I. m.:than11l. ••rg;rn1c 
d1(,,riJc:-; and ac.:tonc: It al''' prnJucc:s '"rn.: 11111 l•lll' : c:ar 
11f Jr: nutri.:nt m.:Jia \\hid1 is 'upplic:J throughout Ru-;,ia. 

1.-\\I j, 1111 'trJ.ng.:rto tiiri:ign mJu-;triJ.I partn.:r-; It has 
prt:\ inusl: \\11r!....:J \\ ith \krc!... Sharp & Dohm.:. L.:J.:rlc:. 
I hic:ch't anJ a numbc:r 11f South-Last .-\si:m um1pani.:, 
1:\\1 i-; currc:ntl: \\or!... in:; \\ ith a \"ic:tnamc:sc: 11rgani1:11i,1n 
ti' cnn-;truct a t.1ct11r: "' proJuer.: rlant rrotc:cti.in a:;.:nh. 
\\h1k rnllah,,r:1t1on on tran-;::.:nic animals ;rnJ pLrnh ha, 
hc:c:n .:-;tahlhhc:J \\ith ,!n unn;un.:J (i.:rman ..:omp;m: . .\ 
lll\.ICll(1lg: ..:c:ntr.: j, h.:in:; <.:'tahli,h.:J. ;i!lJ rart uf th.: 
lrhtl!Ul<: j, b.:111,: rri\at11.:J 

The l>ehahO\ lnstitull· h1rml'rh knn\\r, ;i- -..:i1 
( il'n.:11!....1. the: lkbati11\ lri-tllutc: \Lh fnunJc:J tn 'urrl: 
pr11Jucin:: 'tr;1in-; 111 m..!thtr:. nm\. 11 i, bl'cnmin:: ;1 kJ.:ral 
Ll'ntr.: li•r .1pplic:J .;c1l'ncc It rl'cl'i\l''> ~0-~11 pl'r cl'nl J1r.:..:t 
St;11.: fonJing \\1th thl' r.:m;1111J.:r com mg frum mJLhtr~ :mJ 
~ranh 

It h;i, .i pd11t plant ol ~1J11-l1tr.: car.tut:. \\h1d1 " 
pnnc1ra!f~ lh<:J !ll Ill\ <:•li!_!ak thl' pr.,JUdlllll 11f i1l\\ 
\ulurn.: l11gh \:ilul' rroJuch. It h.t, .:,t.1hiJ,hl'cl :1 ,111.tll 
1nt.:rn.tl .:nkrpr1".:. c:alkd I .:!...11ub1!.... !11th<..' the· pl111t pl.int 
1111 ;1 ..:11n11n.:ru;tl ba'" \!;i111 .ir.:.1' nf \\urk ;md r.:,.:.tr-:h .1t 
th.: lkh:ibu\ 111d11d.: ;111111111 .1i.:1,k \ it.1111111,_ .:n1: m.:,_ 
rh.1rm:1cl'llllc.d rrn <..'llh. h1nr.:111.:d1;1t11111 .ind pl.lrlt rr .. r.:-:­
t111n 

I h.: fll,t1tuk h;" .1 g.iod cnlkll111n 11! ~1:.1,t .. tr.1111' t"r 
the: rrnJucllllll nf kucill.:. \;Jllll.:. h1•kucinc and 1>thcr 
;i1111nn acid,_ ii prnJuc.:' nhn!l.1\ Ill .111J '"ml' c•lh.:r ,;t1111-
m.:rc1;!111l'd nucknt1d.:,_ \\l11k .train '.:kct:oll prt1cnlur.:, 
h;i\<: hl'l'n ll\<:<f Ill l·llnrll'Ctlllrl \\1th thL' rrnduc:t111n 11! pr"­
t<:a'><:'. 11ll'Ullnpro!l.':1'l''. 1h.:rm1.,tahl1.: ;ilpha-;im~ l;i,L·, .111,I 
ti.:1.1-µ:i l.ic t <" • da '.:' 

I 11r c·\;1111p!.:. ;1 C:L'lll'tlL.111\ m11d1li.:d /i,1, i//111 
,11111 /,,fi,111,·f,1 :<111 h;h h.:.:11 1h..:d t11 m.1k.: th.:n1111,1.1hk 
.dph.1 am~ la'l'' tnr th.: l11t1d .md tnt1k 111dthtn.:' I ·,Ill~ .1 
,rr.1111 ell NJi,,.f.,, ,,, 'II'\\ 1th 1!1:.oh h\ dr.1t.1'.: dlll\ ii\ .. 1 pr11-
cL'" !nr th·: hi«lllll\c'f'•l•'ll of 1111rii.:' h.i" hc·.:n ,k\.:lnp.:d . 
111\ 111\ 111'..° th.: pr11d11d illll 1 d ,II. r\f.1111 hk !H L'll/~ Ill.ill•. h\ -
.1r.111"n 1d .1u~ l1•1111r1k 

< 1\lt J. .trL' hL·111~ 11,ed t11 111.il-..: 1111 ... rkr111h ;rnd 1ntL·r­
k11l-.11h ;1nd It h.1 .. d .111.lll ,•r1111p \\11rl-.111c> Pl! f111HlllLl1111.d 
.11111r .. d1L•· .. f>rt1LL°""'' h,l\l" hL'L"ll 1k\L0 !opc·d h\ thL· lmtlfllk 
t11r lhe 1r,-.1r111L·nt nl d,.il'r,:.:nr '- ph.:11111 .ind t1d /1.1. t!ii11 
1i111rin:·1•11'1' "uirr.:nlh hL'lll'..' l<'rlll·-·nkd 1111 .1 1.ir:•L· ,L.1ic­
.111d 11'.L'd "i•Lll"\ 0 •!1111-. 111 ::dd iri.d" ,lc'.dl;!',I c"l11r.1,f11 hn·lk 
1 I \lr.1ll<'<I tr11111 \,·11 .\ 1.-1111 .1 . • 'X \Li, i 11•1.1 .111.t 11ri1/,,,,~ 

"'' .\, 1.-n. < /', 1/ 1, I .f 1111c: I '111-I) 



Russia set to launch State biotechnology 
programme 
.-\1th.: r.:4u.:s1 of th.: <.itn.:mm.:nt. a gwur of Rthsia"-; 

k.1ding tii,,t.:1.:hnn[,,::1s1s. dr;rn n fr,,r,1 th.: academic anJ in­
Justrial se·.:t,1rs. has b.:.:n .:ng:1g.:J for th.: p:!st 12 nwnths 
in dr;I\\ ing ur ant:\\ Sr,tt,· l'r· ·gr.1111111,· fi>r lh• /l,Tdurnkllf 
of Bi11ll'•lz1111/1 ·.i.:1· />11ru1g rlr« f\·ri1 ,,/ ! vv.; !11 _'111111. This 
focus.:-; on st:\ .:r.1! main areas ,,f th.: Rti-;sian binindust~ 
that s!wuld recei\.: Stat.: st:pport. includm;; th.: Jc\ dt)p­
rw:n: ,,f micwb1al binma,~ rr,,Juction 1 lias1~d lln methanol 
anJ cthan,,l 1 ti.'r human nmsumpt1trn. rl1e C\ entual aim is 
t<1 produce 2 mi!lit>n lllll' per annum of such high-prt•t.:in 
~iomass that n•uld th.:n Ii.: i111.:,,rp,,r;ll.:d intn 1r;idi1i,mal 
human fo,1Js1uff,;_ Other p.1rts ,,f the pn>gram'lie ar.: 
J.:\,,t.:Li to th.: applicati<1n uf bi1,tcchn,,h1g: in th.: ph.mna­
ceuticil in.Just~ anJ agriculture. 

·1n1mpkmen1 thi, pr1•grJmm.:. th.: C1m1m1tt.:.: ,,f th.: 
k;1ssian FeJ.:r:11i,m ,,n the Chi:mic.11 .mu l'ctr1•chemi.:al 
lnJustr: · s \lain .-\Jmini-;trati1m r'nr B1Ptechnt•lt'g:. h.:aJ.:J 
ti: [~r. \' rl l.:n \ !Jt\ .:e\. has JratieJ .1 J.:cree for the Rus,1an 
(lo\ .:mmer.:. ( ·, ,11,·"r111nc: rh, · l'n11rm· /\T,·/1 ir•111c·m 11/ rh,· 
/11.1fL·,hnn!u_i.;:1· h1'1111rn !hi, -;ecJ.,, ma_1,1r St;ile liad.ing for 
industri;il bi,1tedmol,1:;: in Ru,sia anJ th.: impkm.:ntation 
pf J range ,,f prt\ ikges. im:IuJing a fa\ ,.arabk la\ regime. 
rela\alitin .,f nhtnm-. Juli.:,. anJ allnc:1ltnn ,,f reginnal 
liud!!elan re,<1tm.:c, Ill 1,11;.1( liirnndustnes \t,1re1•\er. the 
J.:c;ee ;1(,,, ern i-.age, la\ lirea!..-. l<•r Jnm.:stic and foreign 
h.m(.., .mJ cnmpanic, m-.c,1ing in the Rthsian hintech­
rwh•:;: mdu-.1~ IL a-; .:\pcC!cJ. the ( i<ncrnmenl ad,1pi- the 
nc'' pn•grammc ;mJ 1h ,l[(cnJ.mr inccnti\cs. hi,1tcchnolllg: 
cnulJ "H'rl hecnm.: nnc ,,f the nw,l r.1p1,fl:. C\p.mJing SCL­
l<•r' of th.: Ru,,i;lll ec,irwm:. 

Further J.:ta1b fr1Hn Dr :\n1h1•n: Rimm!n_c:l<•n. Ccntr.: 
f,ir Ru"i:in and !-.;ht 1-.urllpt:an SrnJi.:s. '\ch<><•I ,,f S,icial 
Sci.:ncc'i. I he I ·ni\cr,ir: 1•f Bm11111gham. Ldghasllln. 
Birmind1am BI' 2 I I. l · K. ( SPun:c: \f1, r11h111/u•.:._1 h1r"f'c'. 

\'ul. 2. "" ~- Sq11cmhc'r <>ctnh.:r J'l'l~I 

Taiwan Province of China 

Taiwan pushes into Viet Nam 
! .tl\\,11\ l'rn\ Irll.: 11! l 'hin.1 i, ht·c:1nr1111~ tn Jnclnr 

tr;1de 111!<1 the fnrm..:rh cJu,ed nLtr~eh <ll \ 1cr '...:.1111 anJ 
l~lh,1.1. .1u.:urdlllc: 111 .1 re["'Prt 111 th.: Jllt1rn.tl f-.11"·1-.:11 fr,i./, 

\\1th ~I hill1on 111 the rnar~i:l '" t.1r. lhl.' hi.rnd '' th.: 
l.tn.!t:'t furcl!,!11 111\t''t''r 1n \'1<.'l '..1m I IP\\C\cr. hl'tn!,! tir'il 
h;i-. ih h.:adach.:-.. ·,11d1 .h th<.' inahilll\ !1111\\rl Jll(J pn ll.'111 
"f ;111: hu·,1nt·,.,_ llurc.111cr.1tic hurdk, h.t\l.' ;1hn hcen .1 
prohkrn: onl: one I ;11\\,lfll.''e tin.11\ll.tl lfhtlt11t1nn h;h man· 
.t!.'.l.'d to '>Cl ur .t hr;rnd1 oltili: ") !.tr I he \'1.:tn;m1<:-..: 
< i11\crt1111i:nt ILh 'Ille.: rn<•\l.'d "'111c1\h.1r. '..'.l\irl'..'. prinr1t: 
,1.it1h tn f11111rl.' hr;ind1 11lticc .11'rlic.1!11•r1' .ind !.'.I\ 111'..'. 
I .11\\ .111 tht· _!.'.11-.ihc·.1<! r" ,,r 11r < ·111nc'i: l.:r1c>u.1·.!l.' 'eh· 111!, 

I .1:\1,111 h,I\ .tl·,11 dl'1<."l11re·,: .1 1l1111rhhtr1'..'. 1r.1dl.' \\Ith 
R11"1.1. ,l.'1(111'..'. ~-1 rl11ll1<1n HI!•• the· c111inrr: \\hlk hu\ill'..' 
~'''X 11111111111. 11111.tl\ 111 r.111 m.l!eT ii.· 11eh ,i, ~·11!.t .. d11· 
111111111111 .111<! \kc·! 

11.t!I 111 l.il\\.111', f,,rc·l'.'!1 tr.ick h \\Ill! the· I llJk,! 

'-,J,J!C',_ J.1p.111.111d \\c' .rc·rn I 1::1•:•c· """\c'\c'f .1 J1il! X ['l'r c<'lll 

1-, \\1th ( h1111 I !hr1111'.·!1 IJ,,r:c• 1'••11'.' .!ire·, I ,iJ;rm,·nt .. ire· 
1 .. rh1.!.kn 1 

\t '111t11l' l.1111.in <"1'.i"'-, i 1ilrl\1111: c''f'"rt rn.irf.\'l ltir' 

ln i ; pt..:r 1..l'llf 1r1 I 1' 1' ~ t .tr~~! .1~1 L'\r.1 .!111.._· t"··"lil'fl'\ 

1 i11 p:.:r l:.·rir .1:i1111.1]1., ~r11r11 Jq,,] j11q11 1'·H11:r,l· /,:, 

'' ,/:;, r( i: /:11/.·, :,,, \. d .' \1' ~ ...._(·p!~·r:d,,:r 11111t1 

United Kingdom 

Britain's culture collections 
Culture n1lkctit•ns s!llrc Ii\ ing sarnpks of micr,,hcs in 

··su-;rcnJ.:J animatitm··. both Ill nmscnc liinJi\t:rsit: anJ 
;h a res,itirce for r.:search anJ inJust~. llo\\ <::\er. Britain· s 
~«1ll~·ction scatt.:r.:J,,\i;:r 11 sit.:s anJ fw1J.:d h: a compli­
cat.:J langk of indust~. ::'.''\ cmmcnt Jcpanm.:nls anJ r.:­
o;earch c,iuncils n.:.:Js urg.:nl co,,rJin;!tion if it is Ill 

sun I\ c. ~a: s th.: inJ.:p.:ndc:nt \\ nrking group cnmmission.:J 
h: the l 'flicc ,,f Science anJ l.:chrwlog:. 

lhc Cl•llectinnscumain ar,,unJ ~2.:'00 sampk~. ma(..ing 
them among the most compr.:h.:nsi\c in th.: \\ orlJ. Ih.: 
''or(.. mg group r.:comm.:nJs hringing all 11 colkctions un­
J.:r the ac:;.is ,1f the Biotcchm>lng: and Bio(,,gical Sci.:nct:s 
Research l·,,tmcil ( BBSRC 1. \\ hl•Sl.' hudget wot.IJ b.: 
npanJed. 

Present I:. indu~t~ suppli.:s h.:t\\t:en a thirJ anJ ha(f,1f 
each wlkcti,1n · s funds. liu: ing sampksanJ sen ic.:s: puhl1c 
funds m;,i(..c up the rest Any or all nf th.: ti\c gl"t:m­
mcnt J.:partment sponsor~ coulJ cul their funding ur.J.:r the 
current shai...c-up of puhlic s.:ctt•r research in th.: Lnitcd 
Kingd,1111. 

J'hc colkct1t1r1s -.JwulJ alsl1 he: conc.:ntrat.:J on fr\\.:f 

-.itc'i. !ht: report say~. Th.:: slwu Id \hare: a nmimon cata­
logue. Jatahas.: and mar(..cting strategy. impnl\ ing ihl'ir 
links with c~1cl1 nlh.:r and helping indust~ to find the 
inti,rmation it needs. 

!here: ;.ire thr.:e main culture collections in the l 'nitcJ 
KingJom the ln1em;1tional \l:coh1gical lnstitut.: ( 1\11 l in 
Surre:. \\hi ch holds fungi. : casts anJ plant h;tetcri;i: th.: 
l-.tm1pcan Colkction of .-\nimal Cd! Cultures ( 1-.C.-\CC) al 
P,1rton DO\\ n. \\ hich includes cell lines from pcopl.: with 
inherited Jiscas.:s: and 1hc \.;;.tional Collection of lndusrri;1( 
anJ \brine Bach:ria ( '.'-.Cl\1.-\) in .-\hcrdet:n. I. ighl smalkr 
cemrcs spt:ciali1c in micn1hcs such as p;Hhogenic hactcri.1. 
hre\\ ing : casts and \\ noll-rotl ing tungi. I Source: < ·;,<'mntn 
,\ /n./11s!n. ~I \,;,1\ cm her 199~ I 

Coventry University exµands into biomedical 
technology transfer 
< <•\cntr: I ni,crsrt: ·, School of \.;atural anJ 

l.n\ m•nm.:ntal Science' ha-; set tip a hi,m1.:Jic;tl anJ tcd1-
nolo!!\ tr;m,fl'r and hu-.mc'i'> 1111;1rmat1<111 '.:n in: .:alkJ 
lliophocnl\ mtcnd.:d f,ir dr.:nh. 1ncl11Jing mcJ1cal Jiag­
rt•l'>!I(' C1•mpan1l.''. l.'\plnrin;: thi: pPtcnlial of tcdrnolog1.:' 
,uch .1-. ~enc prohc'. ph;mn.1ccut1ctl .:\cculi\C'> n.:cding lo 
~c.:r ;1hrc;1,1 ,,f rn;ir(....:r de\ cl1•pm.:nh 111 th.:ir tic Id. and 
.:nrnp.1r11c' 1\ 1,h1n~ lo ,,fkr llh!11rn11cd mari...et r.:,card1 1n 
th._·,.: ;1r.:;1, 

'-,c;1.:nt1'h .11 ll11•ph<>l.'rll\ h;1\•: ..:.1m.:d "'J! .;n;tl:'t'' 111 
the· 111.ir~e'h f11r :.:<:flt: prllhl.' d1;1!,'.ll1"(1C,_ IJlllllllflO,h\,I: '· 
• ·1 '"''' c.tncl.'r·r.:l.Hnl re·,h. h<1rm11ni:-r.:l.it.:d ll:,h_ 

b11 •tn lin1 .r. •'..': rh.:rin.lcl'llf I( .ii'· .ti kr::: (e"'h .llld rile· 
lrL.·.11rn1.:nt 11! ohl..'·,If~ '"°'t1UrlL' f ;1''11'fl, !.n~:u1,·t·r:n": \(· .. , '· 
I ' .I 11r~ l' f 'I' I I 1 

United States of America 

Report cites Federal laboratories as leaders in 
biotechnology transfer 
I 's I '"'";n11:e·111 l.1h11r.1t11r1c·. !.1~c· 1·1h! ['l.i-:·: HI te·ch­

n1il11•.'\ rr.u1 ,!,:r ir1 rl1:: h111n\' .. ·lL\..,: b111fL'Lhnnl11~·~ .ind ph.n-
11:.1u·1111, .1! .1rc-.1. rq1.1rt .. 1 fl\'\\ .r1i,!\ I e·dc·r.tl lih11r.tl11rlc'\. 
:r:, L1.l"1 · 1l;v l"ii'it, I k.ii'!1 '-c·r11c•· r I'! l'o1 .111.J 1h 111.1111 

I' J ~ '' ~ ., 



component. the Sational Institute~ of Health (SHO. are 
numb.:r one in in\entions a\ail~bie for lic.:nsing. par.:nts 
n.:cei\ed and patent applications pending. inwntions that 
ha\e been licensed out and th.:rapeutics in acti\·e d.:\·elop­
ment I both in t.:m1s of thos.: licensed out and those bein;; 
de\eloped internally). 

According to the F.:da.1! Bw-T.·dm,JlriKY Tr,msf.:r 
D1rt!ctory. published by the Biotechnology Information 
Institute IHll. Rod;\ill.:. !\tD). PHS and Nut are: (I I the 
L'S biotechnology and jJharmaceutical industries· leading 
source for new technologies. inrroducing new products and 
broadly enabling technologies: (2\ the leaders in collabora­
tive research and dewlopment with the biotechnology and 

pharmaceutical in1.1ustri.:~. mduding ther.1.peuti.:s in 
d.:\dopment and clinical trials: and ( 3 I th.: source tllr m;•ny 
products and tc~chnohlgies in the mark.:t-placC". 

Federal agencies and laboratories ha\ e rC"cei\ ed p;?tents 
for 2.100 biomedical. biotechnoltlgy and pharmaceutical in­
\ .:ntions from 1980-1:)93. PllS I\\ ith 60 per cenll and ~I H 
(with -t9 per cC"nt l an~ the lead.:rs among teder.1.I agencie~ 

Biotechnology is in\ol\d in the majority of kder.1.I 
technology transfer_ This includes o\er 50 per cent of 
in\entions: about '0 per cent or more of patent lic.:nces 
granted: and 6ll per cent of collaborati\e research and 
d~w!opment arrangements tCR:\D:\sl. ll:xtrat·ted fwm 
<.i.:n.:tK Engm.:amg S.·ws. 15 September I <N-t 1 

Technology· transfer b~· technologies/uses: 

T echnoloeies/uses Patents Aoolications Licences! CRAUAs 

Drugs Chemical 661 359 312 ( 137) .... ,: 

Biologics Biotechnology -t80 606 7 3-t ( 1381 300 

Apparatus De\ ices 386 118 121 ( t5) 11-t 

Rccomb. DNA Gen. Eng. 126 353 308 {67) I..,"'.' - ' 

Genes-Cloned Seq. IOI 331 267 (631 82 

Antibodies l-t8 176 325 (-t6) 58 

Therapeutics 679 600 669 ( 200) 332 

Diagnostics 53-t -t 13 '6-t (88) 172 

Cancer 186 I tl2 2-tO (6 7 1 hi 

rherapeutics 151 126 213 ( 55, -t6 

Diagnostics 70 8! 1:17 126) 13 

Infectious diseases 279 34c1 -t2:; Ill: I I -9 

Viral Antiviral i)6 2-tO :; 29 (6)) 110 

1 llV-infl:ction 56 1~2 17 8 ( '·t, -t(l 

Therapeutics 50 106 I 66 ,~.,) -t' 

l>iagnoslics 26 -t2 .., . 
' 

Radiopham1acy 119 . .., 
·'' 92 12') 

. .., ,_ 

Screening l drugq 6) ! 2'> 16·1 ,, ') _:'.•) 

( ·1inical trial-; stage 68 -l(l 141 0~) I·;' 

Source: r,-.kr,1{ U111-J;·,-Jmnfugy tr.ms/a !>ire, .•nn 

I 111;il nurnhcr of 1men!lon licen,·e<> foilowed h~ nurnhcr of nclu.,1\c licence' 111 p.m.:nthcw., 
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Bio Science builds biotechnology cO?ntre in 
Baltimore 
Bi,1 Scic:n~.: Clmtr.Kt PrnJu.::tilm C''if'•'r.Hil>n has 

bwk.:n gr,1unJ ti.1r a Ot:\\ l:>i01.:chn,1I,1g_:. c.:ntr.: in Balti-
1:wr.:. \lar_:.lard. I"h.: compan_:.. \\hich dc:stgn' anJ bui!Js 
g,,oJ-m;mufacturing-practic<"s faciliti.:s for th.: bi,H.:ch­
rll1log_:. inJustr_:.. -;a_:. s th.: nt:\\ c.:ntr.: is J.:sign.:J hJ be: ;i 

multi-us.:r. li\tP biophamuc.:utic.11 production faciiit_:.. 
,11frring b:·)tt:ch!hl(,1g_:. cumpnic:s pmJuctilm c;ipacit_:. ti.1r 
clinical trials J.nJ t:\ .:ntu:il prV<foct mark.:ting. l )p.:ration of 
th.: facilit_:. b t:\~ct.:J to b.:gin in l'Nt •. 

Bio Sci.:nc.: \\as s.:kct.:J b_:. th.: \tar_:. 1.mJ Pr-x.:,-;ing 
C.:ra.:r hl builJ and op.:rat.: th.: bioc.:n•r.:. 

\tar_:. lanJ Prtic<:ssing C.:nt.:r i' a pri\at.:. ntin-prnlit 
c1111.._1r.itilin \\ hlht: 12-m.:mber ~,1arJ includes r.:pr.:s.::i1a­
ll\ t:s fr,m1 fohn,; llopkins i."ni\.:r-;it_:.. the: l "ni\t:rsit_:. ,,f 
\1.:.r_:. lanJ S_:. st.:m. rc:gional !ii,11<:chnol,1g_:. companies and 
th.: \t:nlurc: capital C<1mmunit_:.. f E'tract.:J frl1m l ·1i,·mr.·.1/ 
\f,1rk,·tm~ R,p, 'rt,·r. 2-l l ktob.:r ( <N~ I 

EPA finally issues TSCA and FIFRA rules 
.·\ ti.:r : .:ars ,if drafting. rn ising and behinJ-th.:-scenc:s 

n.:gotiating. ,1fticials of 1hc: I'm ir,inm.:;ual Pr,•tc:ction 
.-\~.:nc~ I U'.-\. \\"ashmgt(Jn. DC I rt·c.:n1I: i-;,u.:J l\\ll 'it:ls of 
r.-\ i.;.:J pnipt>sals for r.:gula:ing bi,,1<::chn,1:og.: 

( ln.: .;.:1 ,1f E P :\ p .,,,sals dd in.:at.:s th.: .-\gene_:.·' 
approach 1,1 t:\ aluating m,1dili.:d rr.icro-organisms unJ.:r th.: 
[,,,i.: Suhstanc.:s Contr,11 :\ct f I SC.-\1. \\hi!.: lh.: s.:cond 
,c:1 of prnp,1-;:il~ e\rlains h11\\ the .-\~.:n.:: \\ill :l\.:r~c:.: 

~m;1ll-sc;ilc ti::IJ 1.:,h nf cauin pc,;riciJ.:, und.:r th.: 
F.:J.:ral ln,;c:d1ciJ.:. Fung1c1dc. anJ lfoJ.:nt1c1.k .-\cl 
1 I IFR.-\ I. In htllh cases. LP:\ 1•flicial' l.ihour.:d to .1,bpt 
1h.:ir ruks 111 kd.:ral statute:-; that \\Cre dc~ign.:d h' d.:;il 
\\ 11h ch.:mical pmducts. In c:is.:-; \\her.: I SC.-\ is the signal 
,1,1w1.:. l'P.-\ otlici:•ls plan lo regulate man~ ir.t.:rg.:n.:ric 
m1.:n1-11r:;an1,m-; m;.:r11-11rg.ani'm' l'ngint:l'rt:J 111 c.muin 
g.:nl'ti.: m;it.:r:.11 frnm 1•r~ant'im' m Jitkro.:nt l!Cncra .h 

.. !JC\\ dtCITll..:al ~uh,tanCl'\ .. \\hen a ni11[t:chn1>fll;!: Clllll­
r.m~. llf ,um.: lither Cllr.Ct:rn. pl.Ill' Ill m.tnufaclurc. import 
.. r 11th<:r\\ 1,:: u'.: 'uch m1cro-llr:;ani>n1' f,•r c11rnm.:rc1al pur­
r•".:'. ;1 ··rnicn•r1al Cll!l1mcrc1;d ;1ltl\ it: notice·· n<:t:Ll'i Ill h.: 
,uhm11t::J !1• the I· I':\ '10 da:, m ;1J\;mcc. ~11 th.: .-\:;.:ne: 
c.m Jctaminc \\ h.:th.:r th<· micr.1-1lrg;mi'm pr.:,.:nts ··an 
1mr.:a-;11nank ri,I,. Ill human hl'alth or the cm iron men(· 
\h•rl'll\.:f. I I':\ ofti.:ial-; r.:-;.:n.: the rig.ht '"re\ IC\\ plan' 
f,1r lidJ tri;i(, ,,f inr.:rgt:nl'rtC 1111ero-or~J01\rt1' 

.-\!though the \Cope llf tht:'il' IS<·,.\ ruk' i' poll'nti;ill: 
unl\.:r,;11. I I':\ oflic1;1h ;ire prop1h1n:; 'n.:ral hrll;1d 
l'\Cntp!111n' 

I I':\·, nc\\ pn>pn,;d, undt:r 1 IFR:\ r<·rtam to rh.: 
,m,tll-,c.tl.: t.:,rm~ and planno.:J Cllmm.:r.:i;tl u'.: ot m1cr11n-
1.il pl·,[ 1.: 1do.:' .ind pl;inh en:; ino.:cr.:d '" produc1: pi.:,11c 1dc' 
.\ lth11uµh o.:.irli::r prnpu,;il, c;1llnl f11r n11t1f:- in~ II':\ 11f .ill 
l1>n!<.:mpl.1tcd ,ni;,11-,cak field ro.:,tiil!! ,,fall 'a~h po.:,IK 1.Jo.:,_ 
rho: 11<'\\Cr pr"ro,;d, 'ollll'\\lur n.1mm 1h;11 \Clip.:. no.:mp!· 
rni: µo.:no.:11c di.mi:.:' 111.1d.: \\1th1n .1 p.1rt1cul;1r m1crll· 
Pr!!.m1'm or tho'.: rhat m1rn1l' ch;in!!c' rhar 11c..:iir m natur.: 

I !':\ 11tliu.i1, rr"JCd th.11 rho: 1:11r1;il (ll\h '" Hhhhlf\ 
<'i .:i:mpl\ HI.!!\\ 1th tho: pr11rn,c·d I<.;<· .. \ ruk \\ti! l'c' ;1-, h1!!11 
,h ~~ ~ 1111ll1<Hl .1 :-o.:.ir h11t \\Ill drop to '\'<1.00ll-\;(,11.001' 
.1 ~ l';1r \\ 1111111 Ii\ o.: '.> t•M'. ;1, trtdit,!r~ no.:c11mn rn"rr l.1111 tit.tr 
\\1th I<.;(".-\"' rr"\ 1'1"11' I Souri.:t' fir,, /, ·, /;1;,,,',,~:1. \"111 I~. 

( klohl·r !1>11.11 

US biotechnology-vigorous and creative 
.-\c.:,•rJm;; h' th.: ;mnual ,un.:: 11fbil1t.:.:hn.,lt•:;_:. Cl'nl· 

pani.:s b: consultants Ernst ,\: y,1ung. th.: t ·s bwl•:chn,>­
f,1:;_:. inJustr_:. is rt:sP--mdin~ \ ig,,r,1usl: anJ .:r.:alt\ d_:. tt> !ht: 
cha;'lgt:s in the h.:alth-car.: marl,..:t-plac.: b: -;.:.:!,.mg altgn­
m.:nts \\ ith 1>th.:r .:1>:nrani.:s ar.J shifting pr,>Juctwn 
mcthllJ.;_ 

'.:--mall.:r bi11t.:chnolog: n1mrani.:s face: th.: risl,. 11f~in~ 
bltick.:J frtint th.: I ·s h.:alth-.:ar.: market-plac.: b.:causl' ,1f 
the r.:c.:nt restructuring and c~ms~1l!Jati1ln m th.: drugs 
ir.dustr_:.. -;a~ s th.: report. Ihm t:\ .:r. th.: nt:\\ '.'.' '!.:m \\ i!I 
ab,, 1>tl~r ~·prortur.iti.:s ti.ir hil1t.:chnt1log:. a, the nc:\\ 
··h.:alth-car.: rro\ id.:rs·· \\ill ft>ok for pann.:r' Ill Jt:\ dt>r 
nt:\\ pr,>Juch. 

Bi111.:chn1)log: comr;ini.:s:m: mcr.:asingi~ fom1!ng aiii­
anccs \\ i1h .:ach other and\\ ith big phamtJc.:ut:cal Cl•mpan­
i.:-;. th.: rt:pl>rt found. I"hc:ir g11;il i, to raisl° capital and !11 
rind hdp fix rroduct dt:\d11pmcnt and mark.:ting. Both th.: 
bill!t:chnol,1g_:. and pharmaccut1.:al s.:ctor.. arc ir • .:r.:asingl~ 
turning to contract res.:arch organiation,_ Em,t &: Y11ung 
found. sa\ ing mon.:_:. anJ gaming tlt:\ibilit_:. in st;irting up 
or abandoning d.:\dopmcr.t ,1f nc\t produ.:b. 

Pub Ii.: hint.:chnolog_:. .:nm panic:,. sales grt:\\ in f <l<l 3 r: 
20 pt:r Ct:nl lhi' ma~ SOtlO incro;:a,o;: ;i.; pn•duch CUITt:ntl~ 
in th.: pipdin.: rc:ich lh.: m;irl,..:t. R.:s.:;:rch spc:nding 
incr.:as.:d h~ 2} p.:r Clnl his- hi Ilion. l"h.: rc1'<1rt c;iils th1, 
hnth ··a hks~ing an.J a curs.:. t.:.:hnolog~ cmbod?cs th.: 
future: \ alu.: ,,f the industr: hut con-;um.:' much capital ... 

Despite: th.: anfa\ounhk tigur.:s. hi1>t.:chno!11g~ 

remains p.ipular among \Cntur.: capitJ.lists. l In ;i\cra:;.:. 
.:.11:h \t:ntur.: capital firm ma.Jc: si\ im.:~tm.:nts in hin­
tcchnnlog: compani.:s during th.: first si'\ mllnths of 149.t. 
\\ith ,m ;n.:rag.: .m.:stm.:nr 11! SI - r..-"ion per J.:.il. 
I l:\tract.:d from l ·h,·m/.\tn· & iri.f11,tn ·' < >cton.:r I 'lll.t 1 

EPA to str~amline rules on release of modified 
organisms 
En\ 1r,inm.:nt;il hi11t.:chnnf,1g:-. the u'.: "f h111log1c.li 

,:,1cm, and produch lo d.:Jn up .mJ manage the 
t:m ironmcn!. ,hot1fd n.: ;J h1Hlnl inJUS[r\ n1.[ ha' f,t.:t:J 
,,:\.:r.: hurJI.:, in th.: ti1rm l'f rnk' .mJ rcµul.it111n' 
mir,1duc.:d 11\.:r lhc : .:ar' h~ tht: 1 ·s Ln\ 1r1111m.:ntal 
Prot.:ct11•11 :\gene: < l·.P.\ I. I ·nd.:r tht: nn\ ruk' nm\ pro­
po-;.:d. r.:s.:archo.:rs \\,1alJ h;l\c to not1f~ the I I':\ '10 1b:, 
prior to rdc;1sing g.:n.:t1c;1ll~ mllditit:d 11rganism' ;111J 
could prnc.:.:d if the .-\gene~ did no! 'a: no In ;1JJ1t1on. 11 
\Ct.:01' likd: Iha! Fl':\ \\ill loo;.. fa\ourahl: on 11rnd11ch 
itl...:I: to ,un,ti!ut.: for trad111nn.il ..:henlll.ah char ..: .. ·"" 
!!r.:;11.:r o.:m ironmcnt.d pn•hk;11' (>nee: i'i,uc,f. the I I':\ rnk 
\\ill ho: a\;11l;1hkon the lnrl·rn.:t. \i,1 l.P.-\·, !.'"rha ''ncr. 
\\h11'.: ;1dJrr" h. µo(.t:r cp.1 µ11\ 1<.;011r!.:r flr.,r.-. /m,,f,,~1 
llri/f,·rm. 'il'rt.:mho.:r I '1'1·1 l 

US demand for biotechnology therapies pro­
jected to double by 1998 
t . .., drrn;1nd for nioki:hnolo!!: tht:r.1r11·, qu.1drupkd 

from SXOK rntllttHI Ill 1•1xx !11 5; -~ n1ll1nr. lrl 111•1;_ .Hhl 
\\ 111 .!nuhl;: .1!!<1111 I" ~:1 X 11:111011 o\l·r rtw '1i.i.:t·i:d1rt!! tih·· 

:-r.1r pcrwd .. 1lc11rd1n!! to .1 rh'"\ ·.111d:- from 
< ir1111r 

I '"1~111!! .11 ,p,·l1ric n111ri:cl11ll1ln:: 
< "k\rl.111d-h.1'.:d ro.:,c;arch .and <1>rh11l!trh' 
,1,1. •t'> 11! h111::rH.:tnel·r,·d t!1<:d11.lllt'' 

I hl· ! rl·l·do111.1 

pr11.l11th. 1h1· 
firrn '•l"l'' !hrn· 



c,11,in~ stimubting fac1,1rs ar..J \ac·.:1:•..:s generJtin;,: 
JemanJ ,1f nhire than S l !'ii Ilion in I llllS. In !he ~am.: ~ r:.ir. 
ti\C: adJiri,mal cb.ssc:s intc:rti:nin-;. human ir.sulin. hum;in 
gnm th h,•rnwnc:. C''ll~ m.:s anJ in1c:r!::ukm-; \\ii: acc,1un1 
fi.'r Jcm;mJ r.inging fwm s..i:;o m11Ii,in Ill S:"-~ mtfh,•11 

In aJJi1i,1n. ..the I •NS l ·~ hi,..:r.ginc:c:n:J ph;;m1a­
c.::ullcal mark.:1 \\ill induJ.: thr..:r: S IUO milli,in !,1 S.too 
millil1n proJuc1 groups: tissi.:r: pla~min,•gcn acti\at,,r. anri­
h.iemophilic Mood factors anJ thcrap.:u1io: nwnt'd'mal 
antibodir:s··. thr: r<·;mrt pri:Jicts. 

lh>\\t:\r:r. Fr.:r:Jonia cautior.s that. \\hilr: ··pniJucl 
Jc:mar.J will grow ;-;ipidl~ O\ c:r tnc: next Jr:caJr:. nc:arl~ 
Oil p.:r cr:nt of J\ ailabk opportunitic:s .. for hi<•lcch Jrug' 
··\;.ill rc:main untapp.:J. h.:n \\ilh th.: an11cipa1i:J intr,1-
Jucli•in of gcnc:-h;is.:J thr:rapi.:s. ncn.: ;1nJ insulin-like 
gn'n 1h factors. an1i-1umour mon,id,mal an1ih0Jii:-; anJ 
:\IDS \accincs during thc l'NS-200:; p.:rinJ. 1hc industr: 
\\ill fall short of rca.:hmg its full potc:ntiar·. the: ,r:iJ~ 

maimain:o.. 
··'\c:n Jis.:o\c:nr:s and continuous aJ\anccs m !ik 

scic:ncc: t..:chnlll,igir:s ''ill k..:cp hio.:ngin..:i:rc:J pham1a­
ccuticals in an cmb~,mic stage: of J..:\dopm..:nt until ndl 
in1<1 thr: n.:xt c.:ntu~ ··. Fr..:r:Jonia statcs. 

Lmc..:r th..:rapi..:s ''ill h.: th.: kadi:r among tii,1-
.:nginci:r.:J pharmacculicals h: I •NS. ;?Cc,1rJing 1<1 rh.: 
-;tuJ~ . .-\mong oth.:r Jisr:as.:s that shoulJ pw\ iJ.: .. fa,,iur­
ahk gnm th opportunitics··. acc,1rding to Frr:•:J,mia. ··arc 
.-\IDS. ana..:m ia. c~ stic tihrnsis. Jiahctr:s mr:llitus. ,fo arfism. 
11ar:mophilia. hcpatitis. h..:rp:s. muhipk ,dr:ni-;:-;_ !ransplam 
organ n:_r.:clion anJ sr:\r:ral h:ss prc:\aknt g..:n..:ti.: anJ infc:.:-
1i,1u~ Jist1rJr:rs .. fl: \lracti:J from .\f,·< ;r,m f:ifi ·, !It• 1!,·,·l:-

11,,fu~i .\·,·1n11.u,·h. 19 St.:ptc:mb.:r (Qll-l> 

New organization formed to promote bio­
business collaborations with Israel 
\\1th morr: rh: ... ician .... md ... ;;ienti ... ts pr:r c:.iri1a lli:.in an: 

1•thcr ..:nunsr:. brad '' !icing incrr:a,in~I.' rc:.:11o:ni1r:d a, a 
gl11hal kaJcr in rillt::chn11lng~ R&D. \\uh h1gh-quah1~. 
rrllpnr:tar:· t.:dmoi11~~ \\ ilh •;trnng l:•llllmt:rci.il r111cnri;1l 

During thr: p;i-t thrcr: : car' thl· numhcr 11f hra.:lt 
h111tcdmolog: .:omp:inie-; h;i, JnuhkJ t1160 \lllr.:11\i:r. th:: 
nngnmg pea.:.: prncr:" j, m.:rl·a-;ing th.: mrr:re,t .mJ ..:on­
ridr:n<.:c of (l\ cr'ca ... r:irtnr:r ... and im .:-;[(1r-, 

(Jr:,p11.: th.: rapid gro•\th of (-,r;id a-; ;in inr111\.1l1\r: 
hi11:.:dmolt•;.:: cr:ntr.:. :i rr:.:r:nt repnrt 111 lhr: :,r;1d I 'P''" 

-----------------

rn,r:1utc: 'uggr:.;1~J tlut thr: t~1!!11\\ Ir.;! :.i:r: nr:::Jr:J i1•r (,r;1::'..' 
ht<iir.Ju~tr:• (11 t11•Un,h· Ii t ,kt!kJ !11:.!ll;!:,'.Cr'. 1.:: I rr,,f..-,­
~lllll.lis r:\pc~ic:n..:cJ m P''~t-R& I> nunufa.:turmg .mJ .:iu.1! a:, 
.:••ntwl rr::,'.:ibt1•~ and d!n!..:.ii atfa1r, .mJ mark..-rin:,'.. an,! 
c -~ t :\tr:.ir~:;it.: allian~~~ \\ tth ll\ .:r'~~b ~l,nir~nr~, h' ~l•rnr.:n­

'arc: for 1h.: al-.Hc nr:r:J-; .-\.:.:••rJmg "' thr: rr:r•'"·, .i:i•h,•r. 
·· lh.: rim..: 1-; right n,m r<ir mu!tin;tt1,1nal .:.irnp.rnir:s i11 
:;.:n.:ral anJ Jruo: '''mranic:" m p.irti.:ubr It• h.:u•m:: imp,irt­
ant rta:..:rs in lh.: (,rJdi !'ii,1t::.:hnll1'1g: inJu~t~ f,1r the 
hr:r.dit ,,f al! panic~ in\l•h ::J. lhc: multin . .H!••nab t:••ulJ 
h.:ndit frnn: ihc ahunJan.:c tlf liC\\ prtipn::Ll~ tcch­
nt'l''gir:,. lh:: l.;r.idi '''mpamr:, .:an h.:nr:til .:11n,iJcub!: 
fnim th..: man:.ig.:mcnt capahili1i.:' anJ thc p1•,r-K& I> r:\­
pr:rti~e ,,f 1hc: multina1i,1na(, in hnnging rr,iJu.:h t11 
!!Uri-...:1 .. 

r,, hdp fo,t.:r nwrc allianc.:-; hcl\\c..:n th:: .-\m..:ri.:an 
and hra::li h1,1:r:.:hn11l11g: inJu,me'. a nl."\\ a""ciati,1n 1h..­
l S hrad Bi,1te.:hn,1(,1g: c,iun.:il h;h h.:::n t<•rmr:J . .-\ 
,1uJ: h: l(P\1<i Pcat \!an\ i..:k inJi.:.itc' rhal th.: !ll.ll•'•it.' 
,,f foreign 111\C:slmr:nt in hnd i' fr,>m 1h..: 1 ·nic..-J "!.ltn. 
Si\I~ -1•nt: pc:r cr:nl 11f 1-radi I inns ~un r:: r:J iJ.:ntitii:J th..:1r 
main s1>urc.: ,,f forr:ign im t:'lment ;i'i .-\m.:n.:an St.:\ ..:r;t! 
[-;r;:r:li ri111;:chnt1!ng~ (t•mpame' art: ,uh,1Jiaric:' ,,f 
.-\rn..:ricar. cntr:rpns.:" 11r ha\<: .i••lll! rr•;Jr:..:h .mJ 11r 
in\r:,lment from .-\m..:r:.:an "'ur.:e-; 

rh1• I ·s l.;rad Biolc:<hn,,l,1;!~ Coun.:il fun.::i1in' a' .1 
.:aul~'it PC:l\\C:t:n th.: gn>\\ ing hwtr:.:hn,1l11g: ullllll<Uillllt:' 
,,f !~rad anJ th.: l "nilcd S1arr:'. hr:lpmg h• f.i.:ihtak !II."\\ 

hinati<mal alhanccs -u.:h a' lic.:n~c ;mJ .:•"TlTati\t.: 
rr:-;r:ar.:h anJ J.:,dopmcnl .;grr:.:mcnh tfm•ugh n..:1-
\\tirkmg. inf.,rma1i11n e'\changr: ;mJ puhl;c p»lil: ir11<1;1-

lt\e". 
In hnua~ 199-l lh.: Ci11•.:mmr:nh 111 th.: I ·nn.:J St.ill"' 

anJ hr;1r:I r::,1ahli~heJ ;, hi!,!h-k\ r:I Sci..-n..:r: ;111J f .:..: h11<1l"~: 
C1111rn1i-;,11111 to pr11molr: 111in1 hi;,:h-it:.:hn,1l11g: J..-...-1,ipmr:nt 
;1nJ ..:rr:.1te n•:\\ .i•'h'. Cu-duirr:J 1': c .. mm..-r.::: ".:a..:t.ir: 
Kun Br.mn :ind ni-; hrad1 .: .. unt.:rpart. lh:: C11m11:1"1'l!1 l:;i­
Jr:-,ignai.·J hrntr:dml'lllg; ;i- 1•nc: ,,f 1h pn11rir:..:-.. 

I he Fliorc..:hn11I••!,!: l ·11unul h.1, hr:r:n hdpm;: i!lr: I \­
hr;1d S·~1cn.:.: ;m,1 ledrn11!11;:: l ···mm1"11in ;dcrHil: !un.1-
in:,'. and 1llh.:r mu 1a11\ e-. Iha! pr••m• •tr: 1'm.1t 11 •n.il al I ian..:..-, !i1 

thr: pri\al<.: -,..-<.:tor h•r !unh.:r rn!i•rm.1t1•.>n. pk;1,r: <.:11nt.1d 
th.: l'r..-,iJ..-nt. I ·s hrad B1llt.:drn"l''~.' < ·.,un.:11. I'!> I~•'' 
1-.c. R11d .. ,ilk. \ID 2118-1'1. IS.\ Id ~11!-X 1 111 .. l~\'I~ 
1 r,:r.1<.:tr:J fnim c ;,·i;.-11. f.111;1•1<-.-r1n-; \,.,, ,_ .·\u~1i-t 1•1•1.11 



D. RESEARCH 

Research on human genes 

Study describes actions of c:.ncer-cell move­
ment 
Scic!'ntisb a: Pc:nn State:· s Ct,lkgc: t,f E11ginc:c:ring 

I (. ni\ c:r,it~ Parl..1 ha\ e described SllffiC: or the: link-kno\\ n 
l'i1t>ch.:mical and mokcular acti\ iti.:s in and awund a cancc:r 
cc:ll that dictat.: its Cf:l\\lmg-likc: mo\.:s thwugh the l'iod~ 
h• .;tart n.:w tumours. Penn State· s Dr. Cheng [h.mg_ along 
\\ ith Ilrs. Sadie: .-\.tna\oorian and Lance Liotta_ at t:1.: 
'\a!ional Institutes of lkalth_ d.:wlop.:d a \\a: to \ ie\\ a 
cancer cdl era\\ ling through a micropip.:nc:. fhc:~ found 
that the: cancer cells n1ll\C: l'i~ tc:mporaril~ proj.:ctmg thc:ir 
pr,1ropl:ism fi.1rn ard. calkd ps.:uJopod protrusion. 

The: r.:se:irchc:rs watched the kading edge: t'f a 
migrating mdan,lm:i cell thrust !i.1rward in t\\O ph:isc:s as 
the: cell mtn c:d in response: to a chemical anractant found 
in the bod:. In the initial phas.:. r.:gulated b~ osmotic 
pn:ssure_ a cancer cdl s\\elkd to fom1 a com·c:x. s~m­
mctricaL out\\;mi-r.:achmgpouch. During the: s.:cond phase:_ 
the: cancc:r cell extc:nJed in an irrc:gular shape: and prot.:ins 
in the pseudopod combinc:d :o form largc:r molecuks. Thc:se 
lined up into a rigid nc:edk-like structure: that aided the: cc:ll 
cxh:nsion. The r..-scarchers found that cdl surface texture 
intluc:nced mo\ement. 

.. It appc:ars that one: \\a~ hl l..nock off the c:nt ire: pnx:e,5 
of cai1ccr-cdl mo\ ing is lo inhihit the initial protrusion 
pn•.:c:.;s ... acctirding 10 Dr Dong. lk i' currently working 
h' ~cc if altering c;mc;:;-cell g..-nc:-; ;ifkc!5 ho\\ and wh.:n a 
cancc:r cell mt•\ ..-s. I Snurc..-: < i.·11.·t:c· f."11g111.·.·rmg S.·1n. 
:\ugust 199.t) 

Research effort to diagnose foetal disorders 
from mother's blood 
I h.: '\ational fr, ,1i1ut.: of Child llcahh and liuman 

lkH'.l••pmcnt f'~IClll>: lkth.:sda. \11>1 launched a major 
r.:..;.:~1rch c:ffort tn d..:1.:m1 in.: if it i..; po,,ihle 1t1 rnutincl~ 
d1agn•''O: chromo,omJI di-;onkr-; in unhom hahic:-; l'i~ 
.m;il: .;ing foetal <dh tal....-r. from the nwth;:r' ~ l'ilood. The 
df11rt c11uld re..;ult in ;i k'' ima,i\.: m.:thuJ for det.:cting 
fo..:1;11 !-!.:n.:tic di,ordcr' that i.; sakr tha.1 current diai;noo;llc 
t.:.:lrniqu•:' and can d.:i.:ct fo.:tal d.:frch much carlic:r in 
pre'.!n;mc~. 

Diana Bt.1111.:hi. \1 I> .. 11 th.: \;.:\1 Ln!!f;inJ \kJical 
1 ·l·nrc:r I l1"pit.11, f B•"hHl 1. \I. .1' on.: of the .:arl~ im.:.;ti­
'.!;1!or' \1ho dt.:\d11p.:d a !.:chniquc: f11r 1,olarinµ rii.:tal ct:fl, 
fr.•m m;1tc:m;,; circul.111on. Sh.: u'c:d nwnodonJI antihodic-; 
tn !h.: !r.m,frmn rc:..:c:p!M. \1 hid1 h pr.:.;cnt on ;1 cc:rtam 
r: pc ,,f f-ic:!:tl hle11•d cc· ii hur m1"mµ frnm ma!.:rnal circ11-
l.11;on I he: ;mtih<1d;.:- •.1c·rc: d1.:1111call~ hound !o a !1110-

rc:'ll'nt mokcuk. 11h1d1 allem..:d the: c.:11-; to \\l11ch the·: 
\1t.:rl· hound!•• ti,· i1knt1li<·d b: ;1 tlm\ 1..:hlfllc!.:r 

I hc currl·nf r·:,.:.ird1 dlnrt 'c:d,, to cxparid on the: 
l'.1rli .. r ;1t!l·mp!. fo 1kt<"rm1n.: \\hl"!h.:r II is P•'"ihk to 
1li.1!.'.1h•'.I.' .1\I11k r.111'.!c nt fnct.tl d1,ordcr'. ;md In focu' on 
!h..: 1cchn1c;il h.1rr1l'r' I•• ro11t111c ;,ol.111nn ol fol'l;tl cell' 
fr11111 mnthcr·' hiood .111.I .rn.il: '1' 11f thc llir11moo;om;il 
111.l!cri.tl th1:1 cor!L11r1 f"inurce I ;,·11.-11, l.11;:11111·•1111: '.111 '· 
I~ .t11n<· I •1•1.11 

Collaboration on drug screening 
Brist,il-\!:ers Squihb has ~ign.:J a maj,1r c1,llahor.iti\e 

rc:scarch agr.:c:mc:nt \\ ith ~C:\\ Y ori.-h:iscd L·aJus Phamia­
ceuticaL an c:ar!~ -stage hi11t.:chn..,log~ com pan: 11 hich 
spc:ciali.tc:s in rapid drug screening techniquc:s B-\!S \\ill 
fund Cadus· r.:s.:arch tnh' n11\d ~c:.!st-has.:J scrc:cnin~ 

tc:chnol1•;,:i.:s. 
C aJus · rescarch centres on ( i protc:in coupkli rc:c.:ptors 

Thcsc: rc:gulatc the: physiological bc:ha\iour of cdls h~ 
blocking tir transmit!ing si;,:nab from outsidc. through 
(j protcins. to the: cdls · interior. O\c:r 1.000 t~ pc:s ,1f 
(i prnt.:in couplcd r.:ceptors ha\ c: hc:..:n idc:ntific:d. including 
rc:c..:ptors kml\\n or susp.:ctc:d to pla~ a rok ;n disc:asc:" 
such as Alzhc:imer· s. rheumatoid anhritis_ h: pc:rtcnsion. 
athcrosclc;osis and ~ome 1.:ancc:rs. 

Cadus has d::\dopc:d a methoJ to simplit~ the tc:sting 
of compounds against G proic:in signalling path\\ a~ s. Thi: 
m.:thod in\oh.:s transferring the: gcnes ti.'r a singk human 
receptnrcompkx mw ~c:ast cd!s. Such :east cdls contain 
human G prntein coupled rcc.:ptors that act as if th~~ \\.:re 
in human cdls. Cadus has constructc:d a seric:s of such 
~cast strains which can be: uscd to tcst thousands nf 
compounds a day. 1Sourc<': Furor,-.m C ·1i.·m1,·,1/ S,·w..-. 
S August 199.t I 

Brief enc~unters in the immune system 
R.:searchc:rs at the !'K·s \kdiral R.:scarch Coun.:irs 

Cellular Immunolog~ ("nit in ox1;1rd ha\C ~h0\\11 tha! th.: 
im.:ractions hetwcen proteins tin :he cell surface:-; of the 
immune system are exlremcl~ \\O:ak. Thi: findin_:!. \1hich is 
rc:portcd in TrcnJ.~ 111 Ru1t.·lr,·m1.-,1l S.-i,·n,·.·~ I 1 <l. 

pp. 3~4-)~SI. could ha\.: importanl implications for th.: 
dcsign of ncw drugs. 

Ther.: arc a host of int::rac!ion..; hct-.\ec:n celh in thl" 
hoJ~. Some: ar.: rdati1 d~ stahlc. such as those: that o.:cur 
as the: lwd~ · s 11rgans dnc:l<•p. Othl"rs arc morc transient. 
particular!~ iho'c: imol\ing \1hit.: hfo,)d cell.-. that m.:diat.: 
tmmunit~ I hc rc:,carch.:rs had hccn lt1ol..ing at prot.:in..; 
prcscr.t 1>n the r l~mphoc:tc. a \\hit.: hlood cc:ll that patmls 
th.: hlo1•d,1r.:am and scouh for \ ini'.:'. hactcria and ii•rc1gn 
mat.:rials. or ;mtig.:n-;. Th:: pror.:in-; ar.: f..n1mn a•. adhc:-;ion 
mokcuks. m;in~ of \\hich arc: dist:-ihukd on the: 1-i:e:i·, 
'u:-Ltcl" lhl"ir 1oh 1s !o maf..c contact \1 lih oth.:r i:dh and 
.~am ,uffici.:nt 111fnrm;11111n to kt th.: I -i:d! f..no\1 hem IP 

,tic!.. rn thc ;mti!_!.:n. idcnllf~ it and 'llmmon hclr from th.: 
r.: ... r of the: immune: ,~,tc·m·, .1rm: of c.:11' 

I hl·rc: had h.:c:n 'P''Ct1la11or: that th.: ;11lhl",1nn rnok ... 11lc' 
r111gh1 hind 1.:r~ \1cal..l~. f->111 th:: ;1c1u.tl 'pccd of th.:ir 
di,,nci;11111n 11;i-; ,till a ,urpnw I h.: 1111.:rou:tion-; ar..: of 

1 c:r: lm1 alliriit~. "' :h;1t a lar!.!c n111nh.:r "' adhc:,1e111 
molcculcs on l";1ch i:c:ll ar..: rcq111rc:d for 'u.:..:c:"f11I 
id..:nritication 

I h.: r<·-.c:.trdh·r-; -;pcotl.1tc tha! tlm lei\\ .1ftinit~ 1-. 
cornrnnn in th.: ,hort-lt\c:d 1111c:rae!1on' 1h;11 ar..: I~ p1c;tl c>f 
11!11rc blood cdk lnd.:..:d. <hc 'Pl'l'd '' pr1>h;ihh '11.11 
\\ 11hn111 ti. lir1!_!l"nn~ conlal..I 11 Ith 1>thl·r cclh rn1'.!IH 'd 

11p irrl"\t.:r·.1hk in11·r;ic!1on' and prc:\l'lll the mni.:cuk' 
1h;i1 r,·cn.:n11l· the: 'rculic- ;11111~1·11> lrnm d'll!l'.! thc:•r 
1oh 



.-\r. appr1.·.:1Jti•>n ,,f th.: 'rc.:J 11f th.:-;.: int.:ra.:t1,•r.s \\ 111 
ti.: \ !tal in J.:signini; th::: n.:\\ :;.:n.:r .. m1m ,,f g.:n.:tic.ill: 
t:'P.;_!in.:.:ring Jrugs raSt:"cf t>n inhitiitir.g aJht:'SlllO ffi<lkcuk,. 
for .:\;:,.mpk. in dis.:as.:s such as rh.:unut1>1d anhritis. \\ h.:r<: 
th<: immun<: s: -ac:m \\ wn;..:l: 1Jc:n!1li.:s th<: b,l..f: ·' <•\\ n .:di' 
a~ antigc:ns. lk'uih fr,m1· Dr. S.:i! Barda:. \tRl l d!ular 
lmmun,1(,>g: l ·rit. on OSo:·· 2-~ :'4~. 1 s,1un:.:· Rt·•f,· .. -fu:. •I• •.:._'l 
Ru[[,r:n. S<:pt<:mti.:r I Q<l.t 1 

Zymogenetics in blood cloning breakthrough 
I: nwg::n.:tics. th<: S<:attl<:-roas.:J -;ut>.;iJiar: 1>! 

D.:nmark"s St>\t• SnrJis!... and the: n.:arti: l "ni\.:rsit: ,,f 
Washir.gtor. ha\<: r.:port<:t.i th<: 1s,>!.it1<m and ;ucc.:ssfu! 
cloning of thromtiopoi.:tin. a critical hllmwn.: ti.1r t-iI,1,>J 
p'.tt<:kt pnxluctinn. Rc:s<:an:hc:r-.. h,1r<= th<: JiSCll\t:'r:- ma: 
kaJ hl a tr<:atment to o>unter thwmt-i.x:: tor.:nia. a 
s1•metime; fatal Jrop in bllllld plat.:kt n>unh chat a[[-hlt1-
l1lkn follows ch<:moth.:rar: 

:\t pres<:nt. thwmtio.::t.•p<:nia lS trr.:atatilc nnf: \\ ith 
trjnsfuswn ,,f platd.:ts. tiut this sutfrr• th<: disad\anta:;.: 
th:tt thr.: forr.:ign platd<:ts ar<: l1ti.:n attack.:J ti: th<: t>oJ: · s 
t>\\ n immun.: s: stem. B: 'timulating pn-Juction nf th<: 
t>,•J:.' \l\\ n rlatd<:ts. thrnmhopl>ir.:lm has thr.: p11tr.:nti.il ll' 

re-.t<•r.: p!Jtc:kt Ct>~mh to n.:ar-nnm1al le\ .:ls. 
In ini:ia! rr.:s<:arch. rr:comhmant thn>mht1po1<:1m \\as 

,hn\\n hl incrr.:a'<: plat<: kt k\ds in latiorall1r:- m1c<: ti: O\ r.:r 
-too p.:r cc:nt. I: mogc:n.:tics sa: s. I h.: C•'mp:im no\\ plans 
In c1>nJuct .:x<<:n~i\ r.: s!UJi.:s to <:\ aluate th<: c: 111!.ine · s 
therar<=11tic p.1tr.:ntial. t Source· 1-:urur,·,m < ·1:,·n:1.-.. 1! \·,·us. 
2- Jun<: l'lQ.t\ 

Enzyme sorts stereoisomers 
:\ r<:'i<:Jrch;!roup at foho!.u l "ni\<:r'\it: ha, stKcr.:s,full: 

'::rar;11..:J a nucl.:ic ;iciJ c1•mpounJ 1ha1 h.h anti-.-\l[)S 
propr.:rtic-; u,ing ;?J.:nn,m.:-J.:amin.1.;c mcJiah.:J en,r: ma!Ic 
r.:actiom und.:r :' .110!1 atmn,phr.:r<:s nf pr<:'"lfft: 

l'rot<:m'. indu.ling .:n1:m..:s. llrdinaril: l<"<: th.:ir 
acti\it: at ~.ooo .llnw,;ph<:rt:,. 111>\\t:\Cr. \\h<:n ht;!h 
prr.:''~ir<: \\a~ applt,·J !ti ;m adenine ar.11-.-\ll>S cnmround 
Jr.:\ .:lnp<:d h: the :,:rour. it \\a' tinmJ that \\ htk th.: 
.:n,r: matic r.:acti1in proce.:d' to onl: .:'Cl p<:r c.:nt 111 the 
comp.nmd at normal rr..:,-;ur<:. cn1:matic r.:;icti1>ns 
incrca,<:J tn .~') p.:r cent ;ifkr 211 rnmut.:' 1m.i.:r 
-l.Ooo ;1tnw,ph.:r.:s ,,f prr.:"ur<:. Ft:rth<:mwr<:. ch.: rcactwn 
111\nh<:J alnw-;t all L-l'iPm~·r~ \\i1ich act .1~;i;n,11h.: .-\IDS 
\ iru'. all<m in;! thi: !,!fillip In r.:a'itly 'it:p.1r;1t.: rroduch \\ llh 
;mtt-.-\ll>S prop.:rti.:' 1Snun:.: tf,·c;r,111 //:Ii' 
fl:,,1,· .. ·h11"f"!~I \<11111,1/..-/i. IS Jul: i'l'l.t1 

Scientists identify genes causing dwarfism 
Sncnti'!'i ;11 rhc 1 ·nl\er,u: nf < ·.1liforni.1. In in.:. h,1\t: 

1di:n1i!ied thr.: !.!t:llt: ;1nd c·\,1ct m111;1tion' rhat c111,e thc mn'! 
comnwn .~cn.:tic l11rm ,,f d\\;1r1i,m .. 1..:h11ndrnpL1,1;1 

1 hr.: rc•l·;irch kam \\as hi:;1dr.:d h: J.ihn J \\ .i-muth. 
Ph I>. priifr,,or of htnlo:.:1..:al d1.:1111,tr: ;11 l c T' < ·.,11c:.:1: 
nl \kd1unc I fij, di-en\<.:·\ cPrn,·, atfrr ,t111hc·, rcp11r1,·d 
T:1;1t rhc :.:r.:nc fnr .1d1Pndropl;1,1.1 \\;1, l1•c 1rc,I nr.:.1r nnt: clld 
11f h11111;m d1rom(hPrlll' numlil'r -1 

.\d1nn,lrnpL1,1.1. \\ h1d1 ,1fkl h .1hn11( <lilt" ill 211.11111 1 

pl·opk. C,llJ,l'\;t!kr.t(!Pn\ Ill hnlll' C:r11\\[}i and d1:\l'l<lrTlll'I":. 
rl',11lr1r1·: Ill .Ill l"lll.tr:.:.:d hl'.111. n11rm.il-,11cd !mill.. .rlld 'h11rt 
lrmh, I h1.· d..-tc·l'li\<' :.:c·nl' r.klllrlil'd h: The· 1 ·< ·1 ~'.11•11r. 

c.tlkd IC rlR '· m.1!..1·, .1 cell "1rl.1cl· pr< kill. \\h1d1 h1rhL 
'Pc"fo: r:pl'' nf .:.:r.mrh l.tc'llr·, .l!ld 1r~d11lc·- rh.: ~·rn•.\lh .111.! 
dc\clnpm.:nr lll 'l°\l'r.tl 11"11<:'. lllll11drn:.: honc .111d 

f'cl.S:c · ./() 

.:;1rti!a;:1.·. \t.•st r.:,•rk \\ ith ;i.:lwnJn>rLhi;i ;i~ .. · h•m t<• 

.. l\ t:'r.l;,!<: sii:.:J par.:nts. tiur ~l\f!lt:'<>n<: \\Ith ;i.;h,1!1Jn1rbs1 ! h.~, 

;i ~tl ~o ch;inc<: ,1f h;i' in;..: ;i ..i\\ ;irf chr!J 
I h.: l ·c1 s.:1.:r.tisr-; ::mph.tsi,r.:J trut th.: t::st th.:: 

Jt:\ d,1['<'.'J -;hnu!J !:>.: u-;.:J ··nl: f,1r rr.:n;it;1l ,_.r.:.:nin:,: ,,f 
f,•..-tu.;.:.; at ri-;!. f<•r h;i' m;.: t\h• c<•r1.:s ,,f rh;: .iti.:rr;mt 
a_-h,>n.!n>plasi;i ~.:n:: L \ l'll tth>U~h J\\ arf, ;\ ith • >n..: 

al:in,•m1:il C••r~ ,,f th.: a.:lw11Jn1p:j,1.: ;:.:r...: ;i~ .. · o:~·n.:r;ia: 
h.:alth:. C11urk' in \\ h<•m l:it•:h r..:,1pk h;n.: tf11, form ,1f 
J\\arfrm1 ha'.: a 2' r<:rc.:Ill dunc.:1>fha,m:,: a chdJ \\1th 
f\\" ;1lt.:r.:J C<TICS ,,f t'1.: g.:n.:. \\ hid1 i-; im ariatil: fa!.1l 
shnr:h Jtkr l:iir:h t S,•ur.:.: ! ;,.,:dk l-.'n-.::11,·,·r;•r . ..: \,;, '· 
:\u;:ust I 1N.t l 

Team develops SOD gene therapy 
.-\ l\.1>h<: l "ni,ersit: m.:J1c..1l ,;.:!J,-...>I n:.;ear.:h t.:am fu, 

J.:\d11p.:J J \\;1: h• 111,~·rt :h;: ;:.:n.: f,,r ,ur.:r••\iJ:: 
Ji,mutasc in cdls \\hi.:h \\1>ulJ prt:\t:nt Jam;1:,:.: ti: ac!t\<.: 
1•\:gl'n Surcr,,,iJ.: Ji.;mutas..: :,:en.: in,r,:m,,n al"' rr••\t:J 
t11 -;uppr<:s' format;11n 11f lip,1p<:r1>\iJ.:s. rll.: t.:chm4ur.: 
t>ft~rs pn>mise as ;in dfr.:tl\ e g<:ne th<:rap: for '•'lll<: 11f the 
n111re mtra.:tahlr.: dis.:;i,..;.:s ,,f aging 'uch a' rh.:umatic 
.. 1nhri:1:-. I h.: r<:s.:archcr' plan to c1111Ju.:t animal tri;1h "' 
th.: tr.:chni4u.: soon. Clini::al trials nf ini<:ctahk sup.:n>\iJ.: 
Ji,muca':: ;irr.: .:Jr.entl: unJ..:rna: in Japan. Sur.:n>\tJc 
J!smutas<: g.:nc: therar: 1•tkr.; c.m.;iJ.:rahk aJ\ an ta:;.:-; .;mce 
n1>n.: of th.: suh·aan.:es \\ n11!J n.: m<:tati11li1r.:J anJ th.:r.: 
\<t1ulJ ti.: no pr,>tiJ.:m, a..s11.:ia1.:J \\ ith j,._.1;:r.: 
admini..;tratitm 1 Sourc..:· \/,·c ;r,n1 I/ti!·,. f>1, ir, ... ·1111, J, • . .;.1 
,."" rn,u..-h. t> Junr.: 1 'l'l.t > 

Multiple cancer-causing gene stirs scientists 
R.:,r.:archers daim It• h;t\e founJ a ··muhtpk 1Um111rr 

'urprcs-;11r·· t \!IS> ;!<:n.: that \\ h.:n Ji,rnpt.:J 1•r mtHa!.:J 
ma: cath.: man: comnwn c:mc.:r.; llf hrain. hl;hldr.:r. hrcJ'i!. 
!un;:. ,l,.m. h11nr.:. mar:-. !..idn1.·: and l:mplwc:t..: And \\h.:n 
mh.:ru,·J in a tla\\r.:J fom1. H ma: cau-;.: a far.11k1l t\ p.: nf 
mdan111t1a. kth;1I '"-m cancer. 

h j, th.: first 'urp: "'""r ;!t:I _.that ach J!rr.:.:11: on cr.:1: 
J1\i'itnn. rc,.:.1rch..:r".1:. ;md th Ji,c1>\r.:r: further Im!,., the 
,i:.irch l~>r nnc•>!,!t:n.:' \\1th th;: mud1-appia111kd rc·..:1.·nt 
r.:,.:arch on <.:.:!I c:ck 

I hr.: \'TS I ;!t:n.: cnc11d.:-; fpr a pn•tr.:rn rc(.:iHl: 
td.:ntiti.:d ;1, .m rnh1hll11r ·•I thr.: lt:ll c~ck and (;dkd rlt. 
\\.h;:n nnrnul. th..: \I IS I ;.:en..: ;1pr;1ri:nth prt1\ 11!..:' a 
··mokcul.ir hr;1!.c·· "r '\'Itch ~11\..:rnlll;: ;1 crucr.d .:.1rl: 'tr.:r 
m .:r.:ll di\ ''"'n. Ir 't"i" a r;ir,;11 cell lrnm d1\ 1.!111:.: and. 
J..c"r' ir ri:,t1r1:.: \\·h,·n 11 1, dclc-ctt\..: . .:l·ll, nrnl11rl: 
,·ndk"I:. de\elorin!.! H!T•• .t t11m1111r 

Rl·,.:.ir<.:h.:r, c.111 no\\ l"!l\ ,,,1;:1: ;1 ,,tk. t.1r~<:1..:d ;11111-
llln1P11r '1r.1r..-:.:: h: r..:rbc111c: th.: ddcctt\<.' \I Is I :.:1.·111.· "r 
b: rnimtcJ..1111: the ;1ct1\1ltl'' ol !he· pit> prntl'm \\ilh dru:.:' 
\uch ,II\ .1rrr11,1d1 \\h1d1 I' rrd,,1hl~ ;1 11111,· \\,!\ .!111\11 rh,· 
r.1;1.! co1dd trl'.1! .dnlll'I .Lil 11 pc·,"' c.Hh:n. \\ hc·nncr the· 
f.:11Jr: ;.'.c'lll' h lc>llTh1 Ill .I p.1!11.·11(., llllllllllr 

\! .1 ~rc.11 r.1k. ..th··r re· ·L·.1rch .. ·r" li.1, e· .drc·.1d\ 
1dc·n11lic1l .1 d111c11 !11111nur ·-11pri'-"'"' :.:c·r11:. Tlut 111d1rcct!:. 
l•>':tr.•I dtlkrl'll( '.(·:r' HI lhl' le·ll,,, k 111.l k11 :c·.1r .. rhv\ 
11.1\c l111m.I ,•;dt ''rnl°!1c l.11,Jr, 111 ce·lh ••! \lrt11.dh .tll tire» 
11! 111m1111r' I he·\ ,11,,. l<'r,·,c·c· rhe· 1,kn111i, .1!1c1n 111 .11 k.1·-1 
'" 111m1111r ,\:prr•·"''r ,·e·Tic.·-. ':c·11, t1, .rn.1h ,i·, 111 ,·,e·n 
p.1!1e·ll( •. t11m1111r .. 111d The· the· 11! ·('1·,·1tic .Im,•·,('.• rq1.11r the· 
dl°ll'l h 

.... ,1e·1111,[, h.1\l" 11111 \l"I l1•!irhl 11h;it d.1111."''"'' th1- k1·\ 
\I I\ I ''e"rll' l l,'.trl'fk •,m,.1-.c·. r.1.!1.1!11111. "r .111 nrnr 111 



n:pwJuctil>n. Bu: m..111:- l'di::\<: that th.: l'ngin ;rnJ th.: 
··tiil,fl,g:- ·· 11f cmc.:r is at bst li.:c1Jming ckar::r. 

\trS 1·s Jisc1,\cr:- \\as announcl·d Ii:- a team kJ Ii: 
1~1 1,kcubr g.:n.:ti..:ists .-\k-...anJ.:r h:ar.ib of \t: ri:1J li.:n.:ti.:s. 
Inc. Salt l.ak.: Cit: t t. I>. ;mJ \lark 11. Sk1,!nick ,,f \I: riaJ 
l i.:ndt~s anJ th.: t ·r:i\.:r.;ir: llf t ·rah \kJica! C::nt.:r 

lnJ.:r.:nJ.:ml:. in lat.: l 1N.~. th.: gwurs ,,fDa' id B.:ach 
,,f C1,l.i Sprmg l!Jrb1'r l.aliorat11ri.:s. l.1mg ls!J.nJ .. mJ 
Curtis Harri>. Chi::f. C.mc::r lien.: R.:.;t';m:h ,,f tht' 1 ·s 
'.'\ati1,nal Institutt's of I kahh t '.'\Iii L had r::portt'J tht' J!.;­
n•\ .:r:- anll s.:4u.:nct' ,,f th:: r It. pwtt'in anJ its 'ital r1'k in 
th.: supprt'ssinn ,,f cdl Ji, isi1in. rht' p It. pwt.:in was fo'1nJ 
w lilock tht' ac!ion nf an .:n1: m.: call::J c: din-dt'pt'mit'n1 
kinast' 4 that initiatt'S cdl Jr\ is!lln. lht'st' t::ams ha\:: also 
lit't'n searching fi•r pit. mutati1>ns in a \\idt' \arit'ty 1•f 
tunwurs anJ cxpt'ctt'J h• report similar tinJing~ S1ll>n. 

S\\ !ft::. .;.:wr.il other kaJing r.:s.:arch gwur~ 

inJ::p.:ndt'ntl: s1,ught to wntinn tht' Jis.:1l\t:r:- anJ so1m 
rcpo11d that th.:: JiJ !Ill( tinJ th.: r l ti g.:n.: mutati1lll in 
\ .:r:- man: tum1,ur sp.:cim.:ns tak.:n Jirt'ctl: frl,m patients. 
,\ gmup at fohns 111,pkins found 7 in -:; canc::r cast's llf 
\ :1ri1ll1s r: p.:-; t S,·i.·n.·,· 2t.5: 415-417. llN-t 1. ,\ gn'ur at tr.: 
l "ni\::rsity ,,f Southt'rn California found - in .:; I !ila,IJ::r 
tunlllurs f.\,m1r,· .:;-o I 83-1 8-t. l QQ4 ). \tor.: r.:po11< frnm 
th.: '.'\ational Cancer Institute: and California \\nulj folio\\ 
t.'\.-i,·n.·,· 2o4: 43o-43Q: commc:ntar:-: 3.J ~--~4:'. !9<>41 
tS11urc.:: ll.-.1lth llorr::::,,m. '.'\o. 2~ .'.:.itumn 199~) 

/DUN Pharmacet•cicals licenses cell death gene 
II>l ':\ Pham1ac.:uticals Inc. h.h .:nt::r.:d into an 

.:xclu-;i\.: licc:n.;ing agrc:cmcnr with Wa-;hington l "niwrsit: 
in St. I.mfr; for th:: th.:rap.:utic rights to the: human 
prngrammc:J cdl Jr.:ath gc:n.: h,n. 

Thl' prntcin nprc:s.;.:J Ii~ th.: r.H gc:n.: is .I m.:mhc:r o:" 
rhc: fd-2 gene: famil: \kmhc:r-; of !his famil: acl \\ithin 
cdls .1-; n;a-;t::r s\\itch.:s to control \\hl'thc:r a cdl !iH:s or 
Ji cs ··Bee.ms.: th.: r.n gene appc:ars to act as 1hc antithi:si' 
1<1 !ht: fld-2 gene. the: m;istcr cnJogc:nou-; inhihitor of the: 
n1in11;d cdl Jc:ath pro;.:ram··. np!ams IDI ., \"ice Prc:;iJcnt 
.,f K&D. Dr. la\Hcncc: C Friu. ··it is a promising targc:t 
f,ir ant•-crncc:r. nr:un•Jcgc:nL"rati\c anJ anti-intlamrnator:­
d1,c:;r-c'i··. lktaib from ll>l ·:-.; Pharmac::uticals Inc . 
10~0 Science P.trk Road. San Dic:;.:n. l ·,\ 1)21 ~I. l ·s,\ tir 
Pn · ! lh(I)) 62.;-!1~() IStitircc: U1nr.-.-h11nlngy l/i .. fill. 

:\u;.:u\I ! l)IJ.I) 

Liposomes protect antisense compounds 
l{c,L".trch.:r' at lhl' hqit.t lk;rlrh 1 ·n1\c:rs11: Sd10PI of 

\ kd1unc ha\.: .:ncap-;ulalt'J ant 1scrhc: I>\;:\ into I ip"'"lll<' 
1111crnp;1rt1dc'i tn protr:ct them frnm t·n1: mar;c dt:L'r;!dat1t1n 
< · 11rrL"nt -;tahi I i1.11 ion appro.1d1L"' h111d ani iscn'c I l'\ :\ to 
-.11lphur ;rlllwuL'h 'uch comp11und' .1rr: 'P:llc\\h;rt lllXIC ;md 
nnh I ~ pL"r cr:nt of .m!l,r:n'r: IJ\; .. \ cm hl' 111tro1h1cc:d 111 
t r:ll, 

In .111 npc:r1m.:111. .111 .rnt:"l'lht' Ir•;\ of I~ h.t''-'' 1h;11 

,·nrrt·.,pond' 10 ,.1ru110!_'.<:ntc L'<.11<'' 1\,1, t·nc.1p,11Ltt.:d in 
l1p1•.,1ir11,· m1cr11p.1rt1•k' Whc·n lrnm;rn k11kat·m1acL"lls\\t'r<.' 
lrt-.1!t·d \\ llh rhc· r111cr11·c·nc;1p·.11i.11t'd .11111>rn'r: prrp.1r.1t1on. 
rh.: .11111\l'lhc' ll'\·\ r~·ni.1111<·,I \1.thk li\t: tllllt'' lnn'.!c'r ;md 
,,,,n·"tulh '11Jlprt''"'-'d tht· t.>r1l\\lh nl k11i-.1l'm1;r c,·JI, I ht· 
r,·,t-.ird1rr' ,;1: 1h.11 .1dd1n~· .11111h1•d1t'' 1h.ir hind f1· !;1r!.'.:f 
rc·c.:pr"r' on rhr "11rl.kL' ol rhr 1111n1''"'1''11k \\011ld l.1··d1· 
I.Ill' cnrn "' bnrh .mfil'11d1r" .11>1l .1nlhl'll"l' (l'\:\·, llllP cc·ll·. 

1 ~:,1urc.:. .tf.·< ;r.11t 
I~ ;\U~USI 1•N-t1 

l/1fr., 

New approach to treating toxic shock 
In a ntnd approa..:h Ill 1rr:.11ing toxic sh1,ck ': nJr,,mr:. 

rt·:.c:arch.:rs in Sr:attk ha\c Jc\d1,pr:J ~• chemical that 
t>l11cks thr: fom1ation ,,fa rr<llcin rr:sr1l:Jsilik for th.: !ik­
th:·c:;u::ning cons::qu.:ncr:s l,f the Jis.:as.:. 

Th.: prott:r:l. :unwur n.:crosis fa.:ti,r. rla: s a critical wk 
in th:: lioJ: ·s mmnal immun:: response to ruml'Ur cdls and 
;n t~ction l>ut can cause SC\ c:rc Jam age: \\hen pn1Jucc:J in 
c\cc:ss amounts. This is \\hat happens in th~ cas:: of ll'xic 
S1hlCk. rhc prott:i!I t:XiS!S in (\\ll fomlS. a long fom1 !hJt i . .; 
Jncht,rc:J insiJ.: thr: cdl hut r:xt.:nJs l'Utsidc its mr:mlirani:. 
;,nJ a slwrti:r tllml that is so!ubk and is rdc:asc:J !1l wam 
,nth:: lilonJ. Prt,bkms '''cur\\ hen ll''' much ,1fthc: s,,fulik 
fom1 is rd.:as.:J. 

Dr. Ro: :\. Blat:k anJ a team 1•f ri:s.:ar.:h::rs at the 
mmrnn.:x R::sc:arch and lk\dopmi:nt Cl,rp1Hatill!I ha\.: 
founJ a \\a: 111 pre\cnt thr: rdi:as.: of s1Jlubk tunwur 
m:crosis fach'r intn the lilood liy hlocking th.: protease. the 
.:n1ymc: that Jirc:cts tht· cdi Ill tum it loos.: fht'ir tinJings 
art' rc:p1,11ed in th.: j1,umal S,mir". 

The tests S<' far ha\.: hr:.:n ''" micr:. anJ Immune\ 
,,fficials saiJ nwrr: animal lt'sting must h.: Jim.: h::f1•rc th.: 
wmpan: Ji:cidt:'> \\ hc:thc:r to hc:gm 
clinical trials nr:::J.:J to olirain l ·s 
I Extractc:J fn,m: 
28 July I Q•)-t) 

th.: l1mg procc:ss of 
appro\al of a drug. 

11.-r,i!d fr1f.1111,'. 

Gene therapy for de facto bypass 
:\n aJ\is1•r:- rnmmittc:i: at the: 1 ·s ~atinnal Institutes nf 

lkalrh ha-; rcwmm.:nJcJ appm\al of a propo.;al in \\hich 
g.:n.: thr:rar: is "' h.: us.:J for the tirs! time: 111 trl'at 
carJi1n ascular disc:asc:. 

The iJc:a is to add gc:nc' near a clogged artc:r:- in the: 
lq: In gc:t new hlooJ 'cssds to gnm around a hlocLrgc:. 
C lnc re~.: archer compared the pnic.:Jurc: to :1 h~ pa'is \\ ith1 nit 

the surgc:on . 
The -;tuJ: tirings the: hcginning of ;r nc:\• era m th.: 

rrc:atmi::it of t:arJin\a\cti!arJ1,cas.:. ~aid Dr. Judith S\\alfl. 
a pr111i:s.;nr of mc:1'1cinc and g.:nctrc-; at the l 'ni\::rsit: nf 
l'c:nn-;: h an ia and Jirc:ctnr of crrJin\ a.;cul;1r mt:dit: inc thc:rc 
But ~enc thc:rap:. sh.: said. otfrrs thl' hnpc nnl nnl~ nl 
rrcaimc:nts fpr hlot:kcd artc:ric:-; that rc:'i't ;i\ a1lah!c thcrap:r:, 
hut al-;n nf hcttL"r thcrap1c' tor CPnd1t1t•11' that n:rrcnrl: 
knd lhcm'ichcs In 1r.:;1tmcnt 

lhl· idea hd1111d rhr: ~.:nl' r!:crap~ 1, rn 11111111<.: \\h;ir 
n.11urall: PCC11rs 111 \•.line: pi.:npk \•ht·n !hL"1r artcric:' ;1rc 
hlo..:1-i.:d I hl'''-' pcnpk torm ! O !11 .'O c\tr;1 hl1111d \ l'\\d'i. 
c.tlkd cnll.t!i.:ral \t"v,d-;. th;1r \\ind thL"ir >\;1: pa't rhr 
hl11..:~;i;,:i.: and pr11\ 11k ;1 llC\\ p;1tln\;1: lor blond 1<1 ;.:i.:t 
thrnud1 

\1.t!l\ rc11pk. h1mC\t'r. dn llllf !nrm t.:111l.1!l'r.d \t:\\l'l\. 
11r do nor form L"n1HL!h \lokni!arh10IPL'l'h h.nc 1drnt1lird 
rhc -.11h-r.mLr rh;1t •.it.>n.1L to!L11L'ral' tn !tirrn I hL· 
'uh.,r;111cc· .. 1 pr1111·1n ,;ilk.I \.1,rul.ir l'lhlnrhd1.il t.>r1n\lh 
1.i.rnr. <'r \c·d. 1• 'l'lrl'IL'd h~ n·lh 1111111~· .111 .irlt'r: 

llr (,ncr .. 1 card1nlP!!I'·' .If '>I I 11:.il'L'lh·, \kd1r.il 
( L'llfl'r 111 !11"!1111. ;111d Ill\ l·nlk.t'.'.lll"• p~'. ,111·.l' 111 pr11\ 11k .1 
~<'ll<' f11r \l'd m11k,·11k' 1h.11 \\ i!I .ill11\\ lnrn1.1r11111 111 
c11ll.1fl'r.il \l'-.\t'h ITI p.lllL'llf, \din dP 11111 Ill.I~(' lhl'lll \Ill 
rhc 1r 11\\ n 

I '.1;-. · I I 



I h1.· r.:s.:an:h.:r' \\ill ~-,,;!! ;1 tin_\ ang1t'rl.i't_\ ti.ill''''" 
\\ ith a p1•l: m.:r th;H is imrr.::,:natt•J \\ah \ .:!.'.!- :,:.:n.:s. I h.:n 
th.:_\ \\ill intfat.: th.: !ialln,>n in a r.:;,:i<>!l ,,f th.: .trt.:r~ 

;1Jj.1.:cnt to th.: !iL>d,.i:.".:. 
lfo.: g.:n.:s -.lh•uld h.: :ak.:n ur tl\ th.: .:db ,,f th.: artt:r_\ 

\\all. ;:nJ !h1,s.: .:d!s -.h,>ulJ drnm ,1ut \ q:f ;'r,>c.:ins for th.: 
tk"\l c1>upk of \\.:.:ks. lhc: !wp.: b t!ut ;. egf rwt.·in'. in 
tum. \\ill coa\. nC:\\ til1><>J \<:,sd' It> gr:n' awunJ th.: 
hl,>.:L1g.:. t F"tract.:d fn•rn hu.-r11,w1111,1! l/,·r.ri.! 7f-1r1111.-. 

I ~ S.:pt.:m !i.:r l <l'l.t I 

Research on apoptosis 
Carl!;1h Pham1ac.:uticals pk and 1hc: lmp.·rial Lmc.:r 

R.:s.·;ir::h FunJ I ll"RF I arc: .:1>llah1,ratmg u1 a r.:-;.:an:h 
pn•gr.1mm.: ti> imc:stigat.: the: p1,t.:ntial for c:nhan.:ing the: 
g.nm th of .:.:!!, th.:J for the: m:rnufacturc: Pf 
ht1>phannac.:ut1.:.1b. I he: r.:sc:an:h \\ i!I t~>.:1" m1 c:nhancing 
the: suni\al ,,f mammalian 1.:db cultur.:J in rh.: bh11rato~ 
thn>ugh rc:cc:nt aJ\ ani:.:s in the: unJ.:r,!;!nJi:H.: 11f ;1p11pt11si-;_ 
the: proc.:ss that cnntwls cdl Jc:ath. Cd ls ar.: n>utind_\ •.1-;.:J 
m the: hinphannac.:utical inJust~ for the: manufactur.: of 
pr1>tc:in anJ \ irns hasc:J proJui:h that ar.: us.:J for the: 
Jiagn1>sis. pr.:\c:nti1,n anJ tr.:atm.:nt of human anJ animal 
dis.:asc:s. lftil.: rc:s.:arch i:; succ.:s.;fo( in pn1lpnging c.:11 lik 
thi' ma: .:nahk th.: pn1Jui:ti11n of nc:w hinnham1acc:uti,.1b 
anJ impr1>\.: the: .:.:on11mic' of .:\i•aing ;;ianufacturing 
prnc.:S'es. :\ccording to I>r. ( i.:rarJ F\an. h.:;1d ofrhc: ICRF 
tc:am anJ a kaJi.1g. apnptosis <'\p.:rt. ihc: unrc:gulatc:J 
gnmth 1;f c;mcc:r .:d's rn.1_.. rdkct their fai!ur.: to .. ci>mmi! 
-;uiciJc·· .11 the: ;1pprnpriat.: time: Dr. h n ·, '>ludics :1;1\.: 
lc:J to the: idcntit:cation of parti.:ubr g.cn.:, •.\hi ch cnntrihutc 
h> this failure:. I>.:t:iil' from: Cantah l'hann:1Ccutica!' pk. 
! l\.t Car.ihridgc Scic:nc.: Park. \lilton f!t1aJ. L1mhriJgc: 
C B.t .t( i :-.;_ I · K. ( Snurcc /;;oh·L 1111, •fugy Uufi, ·rm. 
June: I l}Q.t I 

Gene that triggers breast cancer isolated 
Scic:nti'h from an urhan t.:achin~ h11,p1tal. the: ll:Jt·DI 

~<1\t:rnmt:nt and a ..:nnrra..:t bh11r:1t1'~ rc:pnrt !hat tnt:crh..:r 
the:• h;l\c dh..:11\c:r.·,I a :.:.:ilc nnnh ..:d in the: 1:1it1.d 
d.:\clormc:n! nf hrca'>t c1m:::r. !I \,tl•J,1tcd h~ tunhn 
rc:,c:ari:h. the: d1,u1\er_\ '11;!;.!e'h th;ll ;: ,1.:1pk ti-.,uc 11r 
hli11>d k''I ..:1111hl he pri•J11..:cd rn d..:tc..:t !->r~;ht i;.m..:cr ;,~ ih 
e;1rhc'l '!:1!..'.c !.in~ hd<1re .1 rur;1our r.1ke, '>hap.: 

"111d1 ;m ;11h:m..:C\\1>1ild 1mmc:di;11cl~ dr.I\\ the: :11tcnr1on 
11! a numhcr Pl h1n1c..:hnt>l11!.'.\ 1~P111p.1111c:' th;!! .1r.: \\11rkin!..'. 
1111 11nu•!.!.:11e d1.1:.!!1•ht1c-. \l11d1 "'" thc:1r \\11rk ,urrcnrl~ 
f11..:tht"S Prt 1d..:nr1I\ Hl!..'. p;1ric·nh .11 n,1- 11'.- .' rc..:11m.:ncc Pl 
hrc.h! r.111..:.:r. '"tint the·: ..:.111 h.: .1~:.!rc:"i\,·I: trc:1rcd .-\ 
ll''>! h.l'>cd 1111 thl'. ,1.md.1rd ;1pprt>:u.:h. ll'>lll!..'. ;" ;1 111.ir!..cr the 
ill R-2 11c:11 !..'.t:l1e'. \\hid1 '' h1!.!hh nprt·,,cd in ;o hll p..:r 
1.·,·nt nl hrt':ht c.1111·.·r, \\ he·r·· the I~ mph 11ndc' .ire ;tlre·;1d~ 
1ntillr.1kd h~ <".ir1..:cr cc·ll· .. '' e·\pccred t.1 be n1.1r!..ctc.! h\ 
the· \ e\tr ~!llHI 

I he· nc1\ lindrnc- \\ :h 111.1,k h\ rc,,-.1r.-!1,·r·. trnn: I l.1rr·:r 
I ''"I'll.ii .. 1 r..-.1L11111:.! h1,.,p1r.tl .itril1.1kd \\ ?t!1 \\ .1\ •1,· '-L1k 
l '111h·r,1r~ t\\\I'. lktr111r. \!!1. rhe· '-..:111111,tl C .1111.cr 
li1'tll11ll' :ind l'H I f h n r 11rp _ :m '' ·1 u11:!r.1d l.1h11r.1t11n •n 
I re1kn1.!... \Ill lh,· J'rlil<'lf'.d lll\c·,fic•.1!<'0> \\\·r,· 
f .11htl '-.1r!...1r. l'h I> .. 1--11e1.1tc· pri1k" ... 1- 11! p.11h11l11c'\ .11 
\\\I .ind d1ll:•i11r 111 mnk, 111.ir h11•l1•'..'.\ .11 11.trpl'r .. ind 
R.11111dd111. l'h I) .. 1 •l"lll\\I \I.II! 'l •l'll!J-.l 1~11111 th,· 
l.1h11r,1l"r\ ol li1<•eh,·mll.tl J'h'""'"··· · .. 1 , l\111l1•,·1 .. tl 
({,·,poll'•l" \f,,.i.1· ... :,; '"''r.1111 

, /vv_.:;, 

rhe· s.:1cnll'h 1d,·ntilil·J ;inJ runticJ ;! ih>\ cl I>'-\­
rinding. pr,>tc:in fr.1111 m.1Ii;:n;mt ham.m hre.bl ti"uc' that 
the:: ·:all 111- R-2 n.:u l'nmll•!c:r B111J:n:,: L1c:11r 1lll'BF1 
I !11s ;:c:nc: arrarem!: tn~g.er, th.· 111'.:dianism rh:1r ;1..-tt\ ;1!•'' 
th.: nc:u ;.:enc: I\> ti..- h1;:hl: • .:"prc"..:J ··But\\ h.tt c.nhe' th.: 
rri;::,:.:r hl :.''' ,,ff lt1 the: t:r,t rb.:.· i-; '!!!! a m:,tc:r: ··. 
..:1>mmc:nh lk Sarkar. ··we ;ire \\l>r!..mg 1>n th.11.·· 

! le n<ltc:s that the pr<>kin !imJs II> a t:<•rc: ckmenr 1>f the· 
n.:u gene pn>!ll\llCr rC:~lt\[1 Ill ;1 'C'-Jl!Cnc<:-spc:..:tfo.: tll;HltlCr 
rh.: aftinit_\-purilic:J pn>teill can inJUCC !),_.\ \_\ !llhC'I' 

111 yuic,cc:nt i:dls. Jispb: in:,: mit1•:::..:n.:11i: acti\ It_\. 

ai:c1>rJin;,: 111 Dr SarLtr. lhc rurtli,·d pr.>tcin inJuc.:' 
!IF R-2 nc:u .:"pr.:'"!"n 1111 the -;urfa.:c: 1>f m icr1,inic.:tc:Jcdl''. 
lhi-; [):-.;_-\-bindin~ pn>t.:111. a -;.:4u.:ncc-sp.:c1tic .:dlul.1r 
fa.:lllr a'"'ci,llcJ \\ ith hrgh-k\d C:'-pr.:,,i,1n ,,f the n.:11 
,:enc. arpc;irs (11 pf.I_\ a r1>lc I!l cell !rarh!i>ml.llt11n. ht: 
!Hl[e'i 

h1r tl\l\\ th.: \\1>rk i' ... rill prc!imin;1r: . .:aut11>n, 
Dr. Sarkar. ··\\·e f•;nc ~ct 111 d1>nc th.: llBl'F ;:c:n.:··_ 

l·1>r furth.:r ,tuJic:s the:: \\ill nccJ 111 Je\cl1>r .rn 
;mtitioJ_\ that c;m Jc!L·.:t I ll'BF. ··sinl·.: an anuli1•J: f.,r tht· 
lll'R-2 nc:u gene: alrc::!J:. c\i,h. 11nc.: ·.\c h:t\c h1>lh 
a111iti,1Jic:s \\<: cm '>CC: h1>\\ the:\ c,>rr.:bte \\ ith ..::1d1 1>ther 
111 gc:ne c\prc:ssH>n 111 the: ,;imc 'c:ri.:, ,,f p.11i::nl'. 
ai:cumulating the Jat.1 m hi,t<1dk·mic.d 't.11nmg anJ 
.;(;1fr;tiL:1ll: ··. he: Sa_\' 

lhcir C:\ iJcncc th.II I ll'IH is inJ.:c:J a tn;..:,:.:r l'.lltlle' 
frnm th..: path1•;:.:n:.:si' nf hrc:;ht cani:cr i Sllur.:c < ;.-n.-u. 
f-."11:.:.111,·,-rmi; .\,·u .. _ I' June i 1>1>.t l 

Research on animal genes 

Scientists find protein that stops spread of 
cancer in mice 
R.:,c;m:hc:rsar Stanliird 1 ·ni\..:r-.it\ '>ch111,l 1•( \kdi..:ine 

111 ( ';tiifomia h;i\.: idcntiticd a pr1>!ein nn th.: 'urf.ii:.: nf 
..:di, that th\\art, tumour' 111 mi..:,· frpm 'l'r<.:,lliin:! 
thn1u;:h1>11t the: bod~. I>r. Ir\ 111;.: \\ t"i"m;1n. \\ho h::!pcd 
?dcntif;. lh.: rncta,1,-h!11.:!..!n;: prc>!L·in i::tlkd intc;:rin 
;tlrlu-1-l>c:t.! I .. rnd en! ka!.'.:1e' '!udied thL· pr1•!.:111 ·' ctfr..:r t1n 
ch,· 'rr.:;1d nf 111d:rn11111;1. 

I h.: 'i:1ent1'>h hn·;unc: mllTe,tcd 111 !he pr1>tc111·, 
p11knti.1I ;h ;1111CLl'I' hl1>d,cr \\ hc:n lhl.': 1111ti-t·d th.II It .1..:h 
;1, a \"ekrn-li!..e h11of.. th.it ,(IL!.., !P (en;iin 'urt.1..:e' I he: 
'._'.enct1ctll~ Ctl!..'.llll.'1.'r..:,I mnu": llllll•'l!r i;,·!I, 111 pr1>d111.l.' thl· 
Jlr11tci;i. ;11hl th,·n 111i:.:i.:kd th'·"-· .:ell' under the ,i..in 1>! 
c:1~h1 m1..:c: \\hc:n rh,·\ ,-,,m1111c.I lhc: .1111m;1h' i1111~' 

2X d.1_\' .1fter 1:1c 1111·:Lt11•ih, rhe·~ fp1111d tlut 11111\ 
li\e" tll!llt1llr' h;i,! ,irt,e!l. ITI ,1 '..'.i•'ll(' Pl e·1'..'.!1! 111ic<" llllectl·d 
\\1th tumnur i:..:11, l.1..:!..111:.! tlh: pr11k111. ·I' 111n11111r' h.i.I 
.m,t·n I h.: rt:'l·.1rd1l·r, re·pc;1tcd th ... e\rcnme·nt il:rl·e r 1111c,_ 
l',llh 111nc· 1.h1.11n1!1'.' lll',lrl\ i.knt1e.d rc,lllh 

l>r \\ l' l•,,ni; :1 pl.lib tn '"n e'\ \ .ir11111' I\ pc·, 1 •I f 'llllt1llr, 
!r.1111 \,:r:ce·r p.111,·n:, !1• ni.:.1,11r,· 1h,·1r pr11d11 .. r11111 .. : 
.iil'h.il-het.il ll; ..:he·, ~IP'..'. p.1!ll'llf',· r,·i.:11r,I .. h1· h1•J''." :,, 
di:'.c-rm 111c \\ h.:th1.·r l'r11d111. t 1<'11 , 11 r lie· J'l"k 111 , 11rr1.· l.1k, \\1th 
1n1.:1.t'-f.t· ... 1· .. 1n hurn.tn, t"°'1'UH.l' t :1·1;,·t: . .'.11: 1r111·1 r:1i.' \, H '· 

I .; l111ll" ( 'l'I I 1 

Insect genes could hold key to waste clean-up 
.\11 ,·nt111111il"c'1·,1 lr•1ni '.111th ( .1r1oi1;1.1 •,1.11,· I 111\\·r.i!; 

1 ',( '-.I 1 il.1. , l11n,·,J rl11· c·1·11,·, r,· .. 111111,1b!c- •,11 11h,·•. r 

,,.,,1,,t.111l·,· t•• '· h•:r111 .. d rn ,,,, ri. 1.k, I >r \1;, IJ.1,·I !<:1,·_ .111 
,1,·o1•, 1.1L' pr11k. ·•'I 111 11\,· I k('.11!111,·111111 I 1111 1111.>111'.'\ ... _.,,. 



r\tl<:ntial t\l l!~O: tho: :;<-'n<.'' lt• i:kan ur i:h.:mi..:al \\J.,.;[<.: Ill 
!.ii,1ro:;11.:h•rs 11r r~·m<.'Jiation S\ st<.'fl1'. 

Rti;: \\as J~·\ .:l11pin:; a srmpk immurw..:h<.'m ii: al :issa: tt1 
.. kt<.'nnm<.' rf irts<.'..:h in .1 fanno:r·s fidJ a.-.: r.:sistant t11 a 
parti..:uiar r.:s:11.:iJ.: \\ h<.'n th.: h:11r<.'m.:Jiation iJ<.'a (..!Ill<.' to 
him. rh ... ti!'!. a simrk n1!11rim<.'tric assa:. \\L1rl..s h: 
Jnirrin:; an insi:ct ini.1 a \ ial ,,f ~11luti,1r1. If th<.' c11lnur in 
th<.'\ ial chan:;.:s. th<.' insl!..:t is r.:,istant rl10: t.:sts. Jo;:\ l!lor.:J 
tlmiu:;h a :;rant from th<.' l ·s 'l;a1i11nal Sci<.'nc<.' FounJ;i:io:i­
srons11ri:J Co:nta for lnt<.'grati:J P<.'st \fana:;.:m<-'nt at 
'csi·. ha,._. hi:.:n suhmitt<.'J to tho:: :\CSl' intdl<.'..:tual 
pr11p<.'rt: c11mmitt<.'t.'. rh ... hior.:m.:Jiation iJ.:a is rdati\.:I: 
simpk: tal-..: g.:n.:s fr~m1 r.:sistar.t or:;anisms .:ngin.:.:r th.:m 
into ti:m1.:ntati1in organisms anJ ;'la..:.: \\ ith ti1\ins in a 
hillr<.'acti1r. ( ln.: applicat111n. fix\\ hi..:h th.: 'l;CSl · t.:am ha> 
.1 pat.:nt applicati1m. is w mtir~<' st.:am 111 c1intamina1i:J s11iL 
I hi: sti:am \\ 11ulJ lih.:r.110: th.: 1<1\i..: chi:micals. \\hi ch \\ 11ulJ 
h.: ,._.ti[ ltl .1 tii11r.:act11r for J.:c1in1am ination. rho: 
:ippli..:atiorh ar.: rwt limit.:J to insi:cticiJ.:s. a..:c11rJing tii 
R11.:. I In.: of th.: .:nt\1116 r.:nH1\.:s chl11rin.:s fnim 
h: Jn1cirl'-1ins -;uch as PC Bs. '\CS!· Jn.:s not h;!\.: a 
\\11rl..ing pr1H<1t:p.: :.:1. hut i-; hH1kin:; for c11mp;1111i:s 
into:r.:st.:J in commi:n.ialiting th.: iJ.:a. D.:tails from: Dr. 
\tichad Ro.: ''" - ! t<lf9) 51'.'-~--:-1_ 11r frnm 1.inJa 
.-\Pm//ini at tho: rriangk l ·ni\t:rsitio:s l.ici:nsing 
l ·1>:1'11rtium nn - I ''l 19) 5-t'l-920.~. (Sour..:<.': fl1111<·c·lr11n/,,_!:y 

Uu/L·tm. Jun.: l 99-l 1 

Structure of spider silk 
In \\Ori.. that cnulJ gi\t: duo:s to tho: 110:\.:lopm.:nt of 

flt:\\ fihr.:s. scii:nti-;ts at Comi:ll l ·ni\t:rsir: I Ithaca. '\YI 
ha\ o: J<.'t.:m1in.:J th.: nwl.:cubr sr.11..:turo: of 'up.:rs!n1ng sill.. 
proJuco:J h: c.:rtain sprdi:rs. 111.: sill.. has th.: kn.;ik 
'tr.:ngth of sto:i:I tihri: of th.: samt• ,Jiami:to:r. : <'I it cm 
'tr.:tch and r.:h11unJ from at kast 10 tim.:s its original 
li:ngth anJ ha' h.:tti:r pi:rf11rmanc.: than mi:tal t>r s: nrho:tic 
fihri:.;. ;u.:n•rdrn:; t11 rh.: Como: II r<.',i:archi:rs. Th.: gr1111p ~a:' 
11 u,i:,I nucli.:ar m:1gr.i:tit: ri:"111anc.: anal:si.:s pf tho: spidi:r 
,ilk r11 unamhi;,'.u11usl: ddini: thi: er: ,t;illini: and anwrpht1th 
rt:~f\'lh ,,f chi: mato:rial. I So1m:.:· < ·1r,·mi.-,i/ Jr,·,·( 
1.:: f >.-r1ibt·r 1•1•n1 

Firefly genes enhance trout roe fertilization 
.-\ rc,o:.rrch ro::1rn at Kinl..1 1 ·111\·:r,11~ h:" prnd111:i:d 

1r.m,~c111i.: r.1inb11\\ tr11ut u'in!! ;1 no:\\ di:ctr11rhnr;rrion 
rc..:h111q11i.: that lllllt0 l1!.11t:' 'pc: rm \\ llh h!!lllnin!.! hll!,! 

li11.:1kr;ho: _!.'o:ni.:, tt1 krrih1t· i;ir,·o: qua11!1110:' t1f r11i.: \\ ith tho: 
nc·\\ !.'t'lldit: r11do: <"1111\L·nrinn mrcrn1n1i:t:tion ti:chn1qui.:' 
111sc·rr !!<'11<';11.: m.1rn1:d mto o:.1L11 t:!.'!.! i11d1\ 1du:ilh rlm•ud1 
lino: !.!Lr" tuht'' \\ hi.:n ,pi:rm '' pl;ri.:o:d 111 .1 ,11l11ti1111 \\ !!h 
1hc ,·o:nt·trr 111.1to:rul ;md ,11fl1t'di.:d tn I .' I..\. 
t·k.-trnph11r.1!1t11l p11l,0:1l .1t II~ 111,n: .. I lllllllllt' ht>k nr..:11' Ill 
!he· ht'.11!' nl !ht• 'l'l'rlll !t1 .dl11\\ !ht· c11rr: t1f !ht· !.'t'lll'llr 
111.1kr1.il In ,·,per•111tnh .. 1h1•11r x11 pt·r l'l'll! pf the e!.'!!' 
1' t·r,· krtrl11t·,I I'~ rh,· rr.rris'...'.c'111..: 'J't'rrll .1, i:1111firr11,·d h~ 

!i,·hr t'l11h,11111' !r<>m !ht· rl',t1l!111!! fr\ 1 '>1Hlft:t' \!, 1 ;r,rn 
/(1/1 I /1:.-f.-, /i1Jni,".'.I \,-11111.;/, ii. IS .'1. 1 ~ 11111-11 

Killer cell line shown to curf: leukaemia in mice 
'-t1r1111,r.. .11 1h,· \\ 1.r.1r l11.11r11lt' 11'h1l.11klph1.1. l'.\1 

l!.l\l' dt'lll1lll\tr.1rc-il rh.11 .1 •kiJkr·· ,·ell l!:ll' rhn ilnelt1pt·d 
lit1ld·. prnm1·,,· f11r rh,· 1r,-.11n:,·111 ••I .1 \ .111,·11 11f ,-.111t c·r,_ 
h,11h nf lhc· hl11n-I .111d ·.11!1ol t11111n:ir' I h1, 11:1..-. l..111l\\ll .1·, 
I .-\I I 1111. !1.1, b,·,·11-.h11\\ll l1• rv\c·r· .. ·.111,l rr.1d1c1ti:h11m.111 

.l<illc m1,·!n:•c·111111·, lo-11!...11·1111.1 .. 111 .l . .'!.'fl' . .i\l' fnr111 Pf hl11nd 

cm..:i:r. in -.c~D 1111..:i: I hi.: ..:di Imo: \,,,, Ji.:rl\t:d fr,1m :1 
cl1ilJ \\ith a r:tri: f,1nn ,,f l-1..<.:ll kuL10:1111:1 b1 
lhnida Sa11t11li. Ph.D. JI \\ !,r.ir . 

rh... r.:s.:.1rcha-; inio:..:t<.'J li:ul..:1i:mi..: llll(l' \'. irh 
L\1.1.- l O-t .:di,; in .:•1njun..:ti1•n \\1th ro:..:1m1bi11:1nt ll -.:: 1>r 
11.-12. r,, prni.:n! pwlifrrati1m ,,f tho: L\l.f.-10-t 1..rlkr 
cdl-; in th.: nwusi.: r1ss1_.:.:s and ll• alltm th.:m r,, di.: ,,ff ;1tkr 
:h.:: haJ dtm.: th.:ir \\ nrk ,,f J<.'stn>: in:; :h,· .:an..:o:r .:l'll-.;. !hi.: 
l..ill.:r ..:dis \\t:rO: 1rraJ1at.:J pn11r 111 ti.·mg inJl.'Ll<.'d rrH1• th,· 
animals . .-\ sing!.: inj<.'cti1•n 1•f 1.-\1.1.-IO-t i:dls rr:t11 tho: 
kul..a.:mic mic.: signitic;.:ntl: pn•l1mgi:d thi:rr lifr ~pal': 

c11mpkt.: <.'radii:ati11n 1>f tho: transpbr.t<.'J li:11!..1i:mi.1 in tho: 
mi.:.: ••ccurr.:d \\ho:n th.: .:db \\t:r<.' inj<.'..:t.:J 1hri:i: timi:-; .ll 
d11s.: int.:r. als. 

If this mo:rlwJ can !"-.: applri:J ti1 hum;ms. it has I :c 
r••lt:nti;rl :11 imrr•l\0: up1in tho: .1J,1pti\o: tran,fi:r th.:r;1_': 
appma..:h J.:\d11pi:J h~ Dr. Stt:\t:ll .·\. Rllso:nt•i:rg Pf rh'-' 
'l;atiunal lnstitut.:s 11f lk;1lth.1 Stnr:-ci:· < ;,·11.-u.- f_-nt:l'h"<nn.; 

\, ·11 _,. Si.:pt.:m ho:r ! •N-t 1 

Newly discovered marine micro-organisms 
may be most abund;:nt life form 
Th.: most ..:1'nm10n fom1 ,,f liti: nn L1rth ma: hi: .t 

group of J<.'t:p \\ato:r micwh.:s discn\<.'ro:J h: l ·ni\<.'r,ir~ ,,f 
S1>uth.:m California t l.1i-; .-\ngi:li:, l mar me hi1•l110:1sr 
k.J .-\. Fuhnnan. Th.: r.:s.:ard1.:r ll't:d [)\;_-\ ;111:11:,j, "' 
dd.:ct th.: o:\ist.:m:i: nf num.-r1•t1' nt:\\ 'pi:..:,._., , ,,- m 1..:ri 1-

org::nisms in 'amp ks nf si:a \\ ati:r fn1m \ ;mt'th 11..:0:.111 
h >Gii i1 ins. Tfws.: l1I icro-1 >rgan i 'illl' f~rf I 11t1h 1dt: 11f [ hl' !,, 111 l\\ n 
maj11r Ji\ isions in th.: micn•l'-ial ;,'.fillip _-\r..:h;1i.:a. !•> \\h1d1 
thi.:: ,._.._.m tn hd,1ng. 

In sarnpk' tal...:n fn>n1 do:<.'p oct·:m \Llti.:r. th<.:'<.: lie'\\ 

spl.'..:i.:s 111.1J.: up ah11u1t1ni:-th1~d11f !ht· ilk f11rm' di.:to:,r..:,I 
111 rho: !)\;.-\ anal~ sis. lk..:aus.: tht:r<.' arc '" 111.tn: i.:11!'1..: 
mrk~ of thi~ i:m irnnm.:nt '' hich io; nutrii:nr P"''r ,111,I 
sul,j.:ct t•.1 hi:;h \\;lli:r pr.:"uri:'. and thu' :i.hcr,._. !1> 111•"! 

lifr ti1rms it f1>ll1>\\' 1h;1t .. an: or!.!:1111,m i.: .. mm11n 111 tlu·. 
11111.: i' lil..d: h• hi.: ono: of rh.: 11111,r ;thund.111111r;!;1111'111' '''! 
rho: plani.:t'·. accordin~'. 11• l>r. l·uhrrnan 1 \11uri:,·. < 1c"1;, ii. 

F11g111<·<"1·111g \,·"'·I~ Juno: 111'1-11 

Transgenic mice support toxic waste theory of 
brain aging 
lfr,.:ar..:h u,in~ tr;u1'~·:111i.: n11..:o: lu' pr11\ 11k.! '11Pr••rt 

for rhi.: 1ho:1>r~ rh.11 rhc hr.1i11 :1_!.!t., d11,· to ,1,1\\ p111"•lllfl!.' b\ 
ih P\\11 t11\li.: \\,l,ft' Ir 1, hd1no:.! rh.11 .t likt111:,··, 
:1n·u111ular1nn nf fri.:o: r.i.11.::.il h\-r•r11d11..:h 1h.11 11i.:i.:.1,1c111.dh 
h~p;r" rho: h11d\ ·, i.:1111rr11I ,~,rem, t11trl,I hr rhc t.111., 11! 
do:!.'t'lll.'r.111\ l' i.: h ;111 '.'.t" '<'t·n 111 t 1111. Ii 111 •11' 'lll h ,1, I '.1r~ 111.0 111 · .. 
di-,,·.isc. ·''\\di ,1, the prnhk111s 111 n"rm:d .1!.'1nc: 

.l11lit· K .-\.itkr't'll. l'h !> .. 111 .1·,isr.1111 pr .. tc·,· 11r .ti 

1 ·11i\l'r,1t1 1•f '>n111h,-rn ( .drf11rnr.1» 11 ,.., .\n:•,·lc-·.r I ihrl 
i'l'fl'\ .-\ndrn" < it-r11n111l11!.'1 f 1:11kr. lrt-.1k.I 111;, ,. \1 h11·,<' . . 
lll'llfllll' J'fllifllt:l' ,Ill ,I\ t'Ll!.'t' 1>! foll Ir 1111'.t··, lhl· ll•'nl!.d 
.11111111111 11f thl' hr.1111 l·11;111!r 111 .. 11 .. 111111,· ••\11!.1< I\ 
1\1.-\fl-l\1 .. 111.t 111 hr.1111 .-l'lh \\h1.·rl· rr 1. n .. r 11 .. 1111.tll\ 
f111111.t '.;111111.ilh. \1.\r l-ll hll'.tl.., dl'l\11 "'rt<l<'tilll 111 .1 
r1·;1d11111 111.11 pr<'1h11l·, h1,Jr11c'l'll pc·r""'k \1h11l1. 1n :h,· 
pr,·· cl1ll' «f 1r1111. t.111 ''l\t' '"'. 111 ,,,.,. ll\ .!111\\1 1.1.!1 .. i!, 

lh·· lllill. r'r111hll0 l'1I \l\11-ll Ill .ill nt·1 .. · ,,-11. 
111• lir.!111 •: 11,·111·1111-. lh.11 , nn! .11111 .11 •:c fi,.l,11111111 ··. \I·\ t i II , .:11 

.ii"' "''"'~ 111 I\\ 11 l .lfi-l h· 11.111. dll"· .111.I I\ ft·;ll ii d11t". 

f't'rll \ "'l'' .11 c· pr11d11, c·d In ill flr.1111 .lil'.I, \\ 11~·11' 

• .1k.-l1nl.1111111l"• .1r\.· 11<>1 n11m1.rl!-. pr,·-.. ·111 1\1,· ,,·11·f11.:I 
111.li·:rr.d ln<1hrd 1111rn1.1! 111111 l'\ ,·;. :11 1111· .ii.- \cl,,_., .. 



..:;11<.-dllllamin.:s arc: pr.:s.:nt. :\!td.:rs.:n found <.:\ id.:nc.: tlf 
I-rain damage: and atrophy nm1parahk h., a ty pt: s.:.:n in 
nmdit!1,ns such as Parl...inson · s dis.:as.:. t SllUrc.:: < i,·11c·th· 
f_'ngm.-,·rmi.: \·,·u·s. I:' Jun.: I QQ-t l 

Research on plant genes 

Genetic engineering yields first pest-resistant 
seeds 
(her th.: past decade. plant gen.:tic engineers ha\t: 

rack.:d ur irnpressi\.: sm:c.:s-..:s in d.:signing crop plants 
\\ ith impro\ .:d r.:sistanc.: Ill ins.:cts and \ iruses. So far. that 
r.:s.:an.:h has fon1seJ on endtm ing plants \\ ith gc:nc:s that 
g1\e th.:m a <illf\ l\al .:dg.: in th.: lidd. But for many 
imp1lrtar.t o.:rllps. including c.:r.:al grains. h.:ans and peas. 
th .. Jang.:r frtlm p.:sts do.:s not .:nd with the han.:st. 
We.:\ils and nth.:r insects may caus.: lo~s.:s just as 
gr.: at or gr.:atc:r during storag.:. Th.: prohlc:m 1s 
p.1rtirnlarly acu!.: m d.:\.:loping countries. \\ hc:rc: fam1.:rs 
..:an rardy afford prot.:cti\e ch.:mical fumigants. 

:\ t.:am of l 'S and :\ustralian r.:s.:arch.:rs has shown 
h1l\\ hi,ll.:chm,logy can comhat p.:s:s in th.: storage iiin as 
\\l..'I! as in th.: field hy cr.:ating a strain tlf garden p.:a that 
resists attacl. !':y two w.:.:\il spe.:i.:s that damage: stor.:d 
cn,ps. l'h.: gendi.: stratag.:m th.: r.:s.:archers us.:d in\olvcs 
in-...:ning a foreign gen.: into th.: p.:a plants that trigg.:rs 
prndm:tion of a prnt.:in that inhibits ti:.:ding hy \\<:"l..'v't 
lar\a.:: th.: prnt.:in j, 1..'\pr.:ss.:d only in th.: pea s.:.:Js. 

I his a.:hin.:ment. \\ hich marks th.: fiN time that s.:.:,!s 
h.I\.: h.:en g.:n.:tically engin.:.:rL·J for pest r.:sistan-::.:. is 
t:\p.:i:!.:d !n pa\.: th.: \\ ay for n.:w \ ;iri.:tir.:s of \\ .:t:\ il­
prot.:ct.:J kgumr.:s. including snm.: that arr.: important 
"'urc..:s of prot.:in for p.:npk around !ht• work!. sui:h as 
diid.p.:as. c1mp.:as 1hlack-.:yed p.:asL mung !>.:ans. and 
1-iJncy and pinto !leans. t 1'.xtractr.:d from S, 1,·11<«'. \'ol. 26'i. 
'i :\ugust 19'1-tl 

HEAR oil gene from jojoba 
l ';ilgcn.: Inc .. an ;1griurl!ural biot.:chnology com pan:. 

ha-.. u1nr.:1kd th.: tir-..1 clnnin;,? and .:-.pr.:s,ion nl a plant 
hc·t.1-kdn.1c: 1-t «>.-\ ''.' nthas.: g.:nL· from .1ojoh;1. 
\Irk<.' L1"nl.'r. a Calµ.:11.: ,cicnti-..1. L"\pbins that th.: 
··cftlllc!;hl.' .. ).!<.'Ill". i-..nlatcd fnl!ll wioha. pniJuc.:s th.: lon!.!­
d1.1m ..:ondl.'11'11:!.! ..:n1: m..: \\ hich i-.. thl.' kq \t.:p in till' 
prnd11.::1nn of the lon!.!-chain fatty ;11:ids 11-...:d as pr.:cursors 
of \\ ;1\ h1nsy nth•:'''· !'hrs L'llt: m.: '' pn.:,l.'lll in cr.:nain 
\ .1r1L·til.'-.. of h1d1 l.'rtKic acid r;1p.:--...:nl f 111-.t\R l. \\hich arc 
11;1tur.rlh high 111 l.'ntcrc ;Kid. hut i' mi-..s111g in hm .:nll'ic 
.1ud r;1pl.'--..l.'c,! 11.f..\K 01 c;uwla1 \aricti.:' 

\\ lll'n ( ·;1kr.:n.: ... ci.:1111-..r... l.'\pr._.,, ... d th.: 101oha L'lon;,?a-;.: 
!!<.'Ill.' 111 ..:.in11b \Mll.'lil.'' normally h.1\ in!!\ rn11.rll: no lt1n!.!­
Lh.1111 l.11!: .u:id·;_ ihL· tran-..gl.'nic \,lfil.'tl<", produced sc.:d' 
\\1th 11l11rL' th.in 'ill p..:r CL'ill Pl the P:I L'Oll'l'till!.! of lnn!.!­
d1.1111 1;111: ;iL"rd-.. 

111 .-\R "" i·. 11-..L·d 111 Lcrt.1111 111:.!h p..:rform;111cl.' 
l11h1L.1nr.... \\,itL·q,rnt1lin!.! a!.!L'llh. ;ind ·" ;11111 ... lrp .111d 
.11111 hf .. , k Ill!.! .1!.',·nr... 111 Jl"I: l.'I h: krw pl.i-..11• ti Im' \lorL· rh.m 
t1111111ill1"11 pt>imd-.. t>l 111·:\R ''" .1rl' L"nn.11rncd c.rch \1.·ar 
\\ t>rld-1\ ldl.' f1 >r lhL''C Jlilrflll'l'' 

!11 .1.!d1!1n11 lt1 thl' dn111rt!..!. ( ".dl'L'TlL' h.I\ 'ill'LL'c'1kd 111 
rh•: p11r11ic;il1t111 nl .i I~ '"phn,ph.11;,I\ I ;in l1r;111\kr.l'L" 
<'ll/'.111<' 1\J11'h (n111rt1I' thl' -..pc•1l.1L p11-..it1n11111!.! of l.11t\ 
.Ii 1d·. HI lhL' Irle'" ll'rldL· 111nk,11k-.. "' \I h1Ll1 pl.111! .• it ... Ml' 
lP111f'll">l"1i II \lr.1<.:IL'd trn111 I /i.·1111. ,1/ \f,1r(,D•1.[:/«.,,.,.-1,·r. 

I I I 11 h 11111 I 1 

Trehalose expressed in plants 
Calg.:n.: Inc. tl>;nis. l·:\1 has -.ucc.:ssfully .:ngin::.:n:d 

th.: production llf !r.:halos.: into plants \ ia th.: t:\pr.:ssi<m llf 
h.ict.:rial g.:n.:s encoding enzymes that c<lln·ert glucos:: into 
trdtalosc:. rh.: trt:halosc..'-sy nthc:sizing g.:r..:s had h.:.:n 
is<llat<:d and charJctc:rized by a res.:an:h t.:ar.1 leJ by 
Dr. :\me: Strom. of th:: l 'ni\ersity llf Tromso in ~orw;iy. 

Tr.:halos.: h:is b.:c:n sho\\ n to pres.:n·.: the stmctur« of 
rnemhr.m.:s and pn1i....ins in th.: absence: of \\at.:r. and th.: 
tln our. colour anJ textur.: of dried foods asSllci:it.:d \\1th 
th.:ir fr.:sh count.:rparts. 

In a sc..'parat.: d.:\.:loprn.:nt. Calg.:n.:·s 
Dr. \tador Da\ ic:s r.:port.:d th.: successful purification of 
a ly sophl1sphatidy I acy ltransli:ras.:t l.P:\:\Tkn1y rn.:. which 
controls th.: sp.:cilic positit,ning llf fatty acids in th.: 
trig.lyc.:rid.: mokcuks of \\hich plant nils ar.: •.:tllnpris.:J. 
:\ccorJing to Dr. Da\ ics. manipulation of this .:nzym.: \\ ith 
Calg.:n.: · s plant oils g.:nc:tic c:ngin.:ering t.:chnology \\ill 
.:nabk wntrol of compositit1n nf fatty ;u.:ids m !h.: :-.;ll. 2 
position in plant trigly c.:rid.:s . 

Whc:n expressed in comhinacinn \\ ith th.: rn.:Jium chain 
thio.:sterases r.:sponsihle l\lr th.: production of l"IO. Cl2 
and C 1-t fatty acids. Calg.:n.: .:xp.:cts to achie\.: oils \\ ith 
-.up.:r high fractions. gr ·at.:r than 70 p.:r c.:nt. of .:;tch fatty 
acid ty p.:. t Source:: < j,·11,·fl,· f_'11g111 ... ·r111g s .. 11s. July I l)l)-l l 

Researchers clone genes that confer 
resistance to plant diseases 
Sci.:ntists at th.: I 'ni\ ersity of California at lkrkd.:y 

and the l'S fkpartm.:nt of :\griculture ha\e isi,lat.:d and 
chm.:d twn g.:n.:s that ar.: part o:· a clos.:-knir family that 
conli:rs r.:sistanc.: to a \ ari.:ty nf plani disea'i.:s in a hroaJ 
rang.: t>f plants. :\ thirJ gr.:n.: r.:p<lrtt:d at a sci.:ntrlic 
rnc.:ting in Sco1land early m 199-t appears ton.: a m.:mh.:r 
of th.: -;am.: family. 

Brian J. Sta,kawicz and rcs.:arch.:rs at I'(· -lkrl.d.:y 
clon.:d a g.:n.: ( RPS2 l fn,m a mu-;tarJ-lil....: pl;mt call.:d 
.·lrt1"1dn{'Sts tl1<1f1<11h1 th.I! c.:onli:rs rl.'sistanc.: to a common 
hacl.:rial pathog.:n. !''''1111.lumon.n s1-r111g11<'. I he <iL'C1>nd 
t.:am. kd hy I 'l ·-lkrk.:ley proli:·;sor Barhara Bak.:r. found 
and cinn.:d th.: !'.; ;!<.:Ill.'. \\ hich makl.'s toh,tcco res1'ilant to 
tobacco mo'iaic \ irus t I \I\' I rl1.: third tl.'am. l.:ad hy 
kffr.:y I.Iii-; from th.: Coruntoll\\l..'alth Scientific and 
Industrial R.:search 1 lr;!<lllital ion I Cm hara. :\ustralia l. 
don.:d tr..: 1.-fl g.:n.: from Ila\ that cnnkrs rr.:si'itanc.: 10 a 
rtht dis.:as.: caused hy th.: fungu' .\f,·f,11111>111r,1 {1111. 

··th.: ;1111ating thing ahoul the'.: thrl.'.: ;!l'llt:\ j, thl.'ir 
'imilaril~. consid.:ring hm\ d1\t:r,._. lhl.' pbnh and 
p;1thog ... ns ar.:. I hi'\\ ill hdp lh und.:Nand rhc ;malorn: of 
disc;1-...: r.:,i>tanc.: :rnd bring uo; dowr to in-,..:nm!.! r.:-..i ... r;mcc 
!.!l..'n.:s mto olhcr -;pccic' rhat .,ulfrr from 'imibr di,c;l\c, ... 
'a'.'' Bakl'r f\ourc,.. < ;.-111·11, f-.11g11r.·,·n11.1~ \.-111. 
I 'i Oclohcr I 'l'l·l l 

Research on viral genes 

Slowing down HIV infection with selenium 
I \Ill!.! c•Hllp11!cr anal:-..i' of Ill\' ).!<.'Ill.'' .. 1 fc.1111 !rnrn 

lhL· I '111\L·r,11\ nf ( icc1r:.:1.i IL1s lot111d that \L·kn111111 Illa\ hL· 
.ihk to arrl.''I I II\' 111k\:111111 

lhc Ill\ .. !!enc. hold lh1.· 111lorri1;it1n11 .1hn11t lhc 
-..1:q11cnrL· nl ;im 1110 .iud·, 1h.11 lhL· \ lfil' llL'L'•h to he ahk to 
rq1rod111.L' .ind "Jlrc.111 rhc d1 .. ,·;1,L· I .1d1 .i1111110 .icid 
l•>rrr-..pnnd" In .1 rnd1111 .. 1 ·.rr nf tl:rl'l' 1111•knt1dc, thar 
dc1a111111L'' 1\l11rh ;111111111 ;1(1111" 1nwrtcd rnlP a pr•>ll'ITI 



\\. i!I ra: ll•r li.lund that 111 \. gc:nc:s wntJin distincti\.: 
nud.:ll!idc: sc:quc:ncc:s. \\ hich Jllll\\ ··slippage: .. in th.: wa: 
th.: g.:n.: is rc:ad b.:ti.x.: r.:plicJting. rhis mc:ans that a 
diff.:rc:nt sc:t llf Clllfons is trans!Jtc:d inw procc:ins. Rut'' hc:n 
sdc:nium is around. it l•\ .:rril.1.:s the: ""s!l•p·· codon \\hi ch 
marks th.: .:nd oftht: g.:n.: - so that th:: prot.:in incorporat.:s 
sd.:nium ;1s thl· Jminl' acid sd.:noc: st.:ir1.:. at this point m 
ics s.:4u.:nce. 

The resulting seknium-wntaining proteins rest:mbk 
l•ih.:r proteins which Cl'ntrol inkction and th.:: could be: 
used Ill tum off II!\" inkction. sa:s T:.iyll•r. but the 
inkctd p::rson mus: ha\e i:nough sd.:nium in their s:.sti:m. 
llo\\t:v.:r. ht: stresses that these: results arc: purd: th.:orc:­
tical f./011n1<1! 11/ .\l<'<iic·;11,1/ ( ·11<-mrstn-. l QQ4. 37. 263-). 

Sd.:nium is an .:ss::ntial nutrient. foun.J in man: anti­
o:-idant proteins. :\IDS patients tend to ha\c: d.:pr.:ss.:d 
le' els llf s.:knium in their blood plasma. \Ian: of the 
groups that were initial!: most suscc:piibl.: to .-\IDS. such 
a~ Africans and drug users. tend Ill he malnourished. In 
st:\ .:ral studi.:s sd.:nium suppkmc:ntation th.:rap: has b.:c:n 
r.:pon.:d to kad to some s:mpcomatic imprO\t:mc:nts ir. 
\uch patients. (Source: ( ·11<·t1mt.'!· & !ndusrr.-. 5 September 
1994) 

AIDS hope from baboon marrow 
'l:.:w treatments for diseases ot!t:n come from \t:~ 

unlike:!: sources. anJ scientist~ from the l·ni\t:rsity of 
l'ittshurgh"s transplant d.:panm.:nt an: working on one: of 
the oddest. The team is attempting to repair :\IDS 
suffrr.:rs· damagi:d immuni: s:sci:ms h: transplanting bone 
marrow from hahoons. 

Bahonns appi:ar to h;n..: natural immunit: to th.: human 
immunoJdicii:nc: 'irus (Ill\" I. so a baroon mamm trans­
plant should transfcr this r.:s1stanc.:. fhmt:\t:r. such crnss­
sp.:ci.:s transp!Jnts produce: ad\c:rsi: ri:actions liki: grali­
' i:rsus-lw·;t disi:as.:. '' hi:n chi: transplanci:d irnmuni: s: stem 
attacJ..s th.: host. 

lhi: Pittsburgh ti::im. kd h: Su/anni: l'ds!:t!. ha., 
dis(ll\t:ri:d th.ti m:imm:ik ti.inc: marrow contains a ··faciti­
(;l(ing C<."Jr" \\ h1dl ;t(j.l\\'> th<." tran.,piant Of rurifit:J S(t.:111 

c..:11., from llnt: 'p..-c1c:s mro a1w1hi:r. Sc..-m cdh. a consci­
tuc:nt llf hon.: mamn\. pn>dun: borh th.: o\: gi:n-carr: ing 
r..-,f blood c..-11' and th.: \\hit.: hlood c..-11, \\hich form thc: 
h;1d;hlllll." of th.: 1mmun..- ''.:- 'tL'lll. I ran-;planting just rh.:'it: 
p.1rts pf thc: rn;1mm doL'' not sc:..-111 to causi: ri:ji:cti•··1. 
claim., lllhtat. 

In .1dd1tion. unlikc: in hum;in-to-human 11;111.,plants 
\\ hc:r.: rh..- ..-nr 1r..- ma mm 1s r..-plac..-d. rh..- r.:c ipi..-nr"' rnarrm\ 
llnl: h;1, rn h..- --r:1rt1all::- ahbr..-d .. rarhi:r than compl..-td::­
dl.',trll~ c:d. Ir j, a :.!ralr rathc:r tlnn a r«pl.1ci:rni:nt 'o ir ;.!l\c' 
ht:rt.:r llllllllHlL' rc:,p1111'c:-.. ;llld 1' :1 ··1.:" a:_:!.'rl.'"i\c: pron:"··. 
nrlalll\ lllhr;11 

.-\ lthou:_:h th..- ri:.1m h;1' : <."! r" ;ir1l.'111pr a bahnlln·lll­
h11111.111 rr;111'pl;1nr. In.ti' \\uh llihl.'r .1n1111;1h ha\l' h..-..-11 '1te­
C<""'l1d ··w<" h:t\l.' ;1chinnl c:n:!r;1lrm..-nr n•:n 1n hi!.!hl::­
:!L"l1d1c;tll: d1lkr..-11r :1111111.11'"-_ ,,1:-> !Jd,r.11 m"'t ..-11c"11r.1!.!-
111!.!l:. a hurnan-rll-h,1hllllll ::r.1lr '' ;1111011:_: rhi: '>llCCl""'-'' 
[1;1hll11n-r ll-h 11111 ;111 I rl .1 h ;t re .. Ill Ill\[ 11' ;J\\ ;t ::- ... [ 1:1,r ;it prn! 1ch 
tSll11rcL· <"h.-1111,ln ,\ !nlt"ln. I -\11!.'11q 1111111 

Metals to fight cancer and viruses 
\l•\\ c11111pln..-, dL"\l.'l11pl·d h~ I ·n1\l-r•,t[\ 111 !111!1al11 

rt:'l',1rdtL'r' c111dd prn\ Hk· ;1 lo.1·~ t1 • \ 1r11·,- or t .111cn­
hlllclo.111c• dnr!.'' < llll1h111111!'. .11111'.l'll'>c' !.'L"lll"llc tcd11;11l11!.''.· 
o111d rr.rn•.i111111 111.-r.tl l·.1r.1h,1· .. rill' compk\l'' <.cd 1111r .ind 
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d6trn::- th..- gi:ni:t1c c:qu1rml.'n! \\ hich 'iru<c:< u<L· 1'• rq·r••­
Juci: and c;"ict:rs tt> spr.:aJ. \\ ll~ll>til d.1rnaging th.: h1h(' 
[)\;_.\ 

.-\ntisi:ns.: ti:rhnlll1•~::- 't''P' a \ iru' fn•m rc:plicating 
ins id.: J tw•a cdl I! \\ 1•rb ti: binding a ,1ri:tch ,,( 
c,•mpkmt:ntJ~ D\:.-\ w the: rnc:s<c:ngi:r R\:.-\ unR\: \ 1 

StranJ_: 1lf the \ irus llr CJnct:~ cdi. rt1i< h[llCb th.: tran,frr 
l•f th.: stra1;Js · genetic infomiation \\hi ch 1s ni:c:dc:d f1•r th.: 
targ...-t to r.:ph.:1tt:al"J rm ad..- cdls lh.: ~trand' c.111 th.:n bi: 
destro:.:d. 

The Ruffalo team. kJ h::- Janet \tom)\\. has Ji:, i-;..-d a 
cnmpkx in \\hich a spc:cilic macwc::-dic ligand ::nca-;c:-; a 
!Jnthanidc: i11r1 ;·11.: mt:tal il'lb catah si: th..- trans.:sti:rilica­
tion of nucf;;,c acids· a rc:action \\hich hrc:ako; th.: '11g.1r­
phosphat.: backboni:s of()'-.;_.\ llr R'I::\ strands. 

In pre:\ ious antisc:nsc:ti:chniqu.:s•Jsing 1rarh1ti1m rn.:r.1b. 
the: ion \\as rd.:asc:d alkr rc:;1eting with thc: R'I:.-\ anJ 
usuJtl: killed th.: infrcti:d .·..-ll"s D\:.-\. \hlm>\\ -, ligand. 
hlmt:\t:L ki:i:ps a tight grip l>n th.: lanthaniJ.: il•n. kttin:; it 
react hut prt:\t:nting it from escaping and \H.:a'-.ing ha\ oi: 
on the: ho'it" s D'I:.-\. 

The antisc:ns<· nucl<."llliJ..: - a shon stretch l•f ()'-.;_.\ 1s 
bound to th.: ligand. It is di:signi:J to attach to th.: mR\:.-\ 
strand in th.: correct position for thc: mc:tal illn Ill ri:act lh..­
team ca11 maki: specific nuckotiJ..-s to attack dllkn:nt t::- pc:s 
pf R\::\. although the: ligand sta::-s th.: sami:. 

The: tirst targi:t~ will he: the: human papillo\ irus and 
ht:rpt:s simplex. \lorrow lati:r hopc:s to tackk Ill\. and 
canc.:r-causing mutat.:d R,1s gc:ni:s. ! Sourcc:: 1 ·1r.-1111.1rn 1\ 
!m/u~rn·. 19 Sc:ptc:mh..:r 1994 l 

Scientists test insecticidal plant virus 
Rc:sc:archi:rs at th.: lnstitutc: of \'iroh•g: and Fm in1n­

rni:ntal \l!crobiolog::- 1 < h fonl. LK I arc: CllnJucur1~ ti.:ld 
trials on a \ irn., moditii:d to hoid an insc"cticida! g.:ni: f.,r 
scorpion \t:nom. rhi: \irns infrcts th.: alfalfa lollpc:r. ;: 
moth rhat prnduci:s \\ 1<l.:sprc:ad crop d;1ma~i: 1 Sllurc.: 
< "lr,·1111.-.il 11,·,·k. ~.,Jul::- [IJ•l-t) 

Single-chain antibodies inhibit HIV replication 
I \rng antibodic:s ,p..-crtical!: alti:r..-d r" t;tr;.!L'l an I Ii\ 

protc:in. rc:sc:archc:rs at I h1imas kfl\:r,;nn 1 ·1mc:r,u.' 
t l'hilad..-!phia. I':\ I h;1v..- dc:\ c:IPpc:d a pPrc:nt !Pol fpr 1nh1liit­
ing. rc:plicatinn nf I II\. in human cc:lk R"!.!c:r l'PmL·~;rnt1. 
\l.D .. and CO-\\ork..-r., dc:\c:lopc:d 111tr;1cc:l111l.ir 'i11!.'k-ch;1in 
antibodi..-., th;1t hind ro th..- R•:\ pnirc:1n. a 1-.l.'::- pr<>tl·111 
rc:-;pon,ibk for thc: ri:pl1cat1011 of I!!\". I he· 1nrr.1.:c.:lluLir 
.111tibodi..-, \\<."rc: thc:n 111rroducl.'d into human c..-JI, 111 1 ,,,.,._ 

\\ hl.'rc: tit<."! hound to th.: Rc:\ pnir..-111 and ri:ndt:r<.'d rhi: ..:.:II, 
r..-,r,rant to I II\' 1nk<.1wn. 

··1 >n..- rc:;hon \an:i11l.'.,,111d \ 1r.rl dru!.'' d" 111111.1llrl-. 11..:ll 
<1!.';1111\£ :\II>\ h rh;1t th..-! t.1r:_:ct th.: c·m...-1 .. pt: .1rou11d the· 
\ lrll'. and rhi: rn c·r,c tr.111'crrpu"· <:11/! m..- 1111' en\ c· J, 1p.­
ch;111!.'c' '" qui-lo.I::-. 1r ' ' \t:r~ ,l11tiutlt r .. c'L·r .1 •.i11'..'k­
\;1cc1nc. hur rhc rc·!.!ularor~ proC..-111' \\ i!h111 th·: rL·1•li­
c.1tm!.! \ rn1' dll lllll clun,!.'l" \l.'n llllll.:h ;ir ;rll .. :.'\J'l.1111· 
Dr l'lln1c·r.1nr1 In add1r1011 ro hL·1n'..' h1!.'h:, l"lfL·crl\,. 111 
1nhihir111'..' I !IV r..-pliL;ltlllll. rhh .1pp1n.1d1 \'.111l, .1:.-.1111-.1 
rn.111\ d1lkrl.'nr ·,rr.1i11·, ol rhl· '1ni' f'-.1111rl•: 1 ,.·11.-r1, 

f.11.,:11i.·,·n11.,: \,·11 '· 1-\ .l1111c f '111I1 

Enzyme inhibited to prevent HIV infection in 
lab cell culture 
\c1..:11r1,r· ;1r !11"!1111 I 111\l"l ... d\ Sch1Hll of \kdll llll' 

IL1\L" dhLo\c·r..:d rh.11 .111 c1111111,· ,.tlk.I pr111L"111 di-,1illidl'· 

/',I".'.• /' 
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<•rg .. uu,ms l."\panJ-; Ju..: t<l l."\tl."llSt\<.'. r.:s..:;m:h in th.: ;ir..:a. 
th<: ,rc:..:trum 1>f nt:\\ c:r ph: ,i..::.11 anJ ..:hc:m11:al pr,1p;:rttc:' 
unr;i\ d kaJing Ill th.: Ji,;.:o\ c:~ 1>f n,l\d surfa..:t;;.nts su1tc:J 
for ,rc:ctJI appli.:Jttnns Rc:.:c:nt rc:-;c:;ir.:!1 ;it the: '\;iti<inal 
I m ir,1nm::nt .. 1l Eng1r.c:c:ring Ro::s.:;irch Institute:. '\agrur. 
laJ1;1 rc:p.irt ,1r. .:h;ira.:t.:rizati1m anJ rr,1pc:rtic:, nf !ht: 
ti1,1-;urfa..:tJnt proJu.:c:J b: 8.1 .. ·t!!us It .. h<mfum!i., strain 
BSI. 

\l,1-;t ,,f th.: bw!,1g1..:all: pwJu.:.:J t.:r.siJ.:s sh'''' 
,1utst . .rnJing aJ\;mragc:s ,u..:h as bi,>Jo::graJabilit: :mJ "''' 
t1>\1..:it: as .:1>mparc:d t11 tho:: .:nmnwn s: n!ho::ti..: surfaciants. 
_.\ ,urfa..:.: a..:ti\t: .;,in1pounJ proJu..:o::J b: B,1.-ilfos 
!i.-i:<lllf•1rnm 'tr;iin BS I in the: stuJ: \\as ..:h:iractc:ri1c:J as 
.. 1 1tr1>pc:pt1Jc: t: po:: ,,f hiosurfactant. rhin Ia:.:r 
..:hr,mia!ligraph: of the: surfa..:tant inJ1..:a!o::J tho:: prc:so::nco:: of 
thrc:c: .:Llmp1inc:nts ,,f \\ hi..:h tho:: major ..:imstituo::nt \\as 
lip1>pq1tiJc: .is as..:c:rt;iino::d \\ ith infrar.:J spc:ctrnscop: F;i.st 
atom h,1mbarJmo::nt mass spc:ctrum ,if tho:: lipop.:ptiJo:: 
rt:\ c:akJ an appr,1.\ imatt: mokcular \\ c:ight in the: r;mgc: of 
I ll:'ll I I :'O. The: h1osurfactant ,howo::J significan! r.:Juction 
111 ,urf .. ic.: anJ intc:rf.tcial tc:nsi,m. 1.c: 27 J'.1-nt:s cm anJ ks-; 
th.111 I J:n.: ..:m r.:sp.:cti\d: \\ilh .. 1 critical micdk 
..:.m..:c:ntrationofO 06 7 m~ ml Th.:so:: surfa..:o:: and into::rfacial 
rn•p.:rtl.:s ,,f the: Jip,>p.:ptiJc: hi11surfactant .:ncouragc: 
pnt.:nt1.il arrli..:atinn' Ill \ariou' tic:!J, a' an o::n\ iron­
mc:ntall: hc::1ign surfac.: a..:ti\.: c1m1p1 unJ. I h.tra..:tc:d from 
l1/\/r,1!.1.,1.i11 B111f<·.h11ulut,.'"- \"ol -t '\11. 2. <ktobc:r 14941 

Research instrumentation 

Immobilized enzymes for better bioreactors 
Chc:rni'h at C1•loraJ1, State: i ·nl\<:r'it: I hirt Coll111s1 

h.t\c: J.:,d,1pc:J a \\a: tll imnwhiliz.: c:n1:mc:' h: ..:ncap­
'ulatmg thc:m rn p11l:mc:ric mat.:ri .. tl, !he: \\l>rk. sa: th.: 
r.:,.:.1rd1<:r,_ ..:11t!IJ opi:n th.: J1111r to 111<1r.: .:fticic:nt 
1>111,.:n"'r' anJ hinn:a..:tor,. The: 'Clt:nti'h prnJuc.: (kn-;.: 
.1rr.1\, "! ht 11!1 m p11I: mc:ric cap-;uk, that arc: 'c:akJ at one: 
.:n,J f r;1;.rn.:' can lie: rla1:c:J m,1J.: tht:,t: tuhuk-;, \\hich an: 
ihc:n ,i:.tkd ro !11rm m11:rocap'iuk,. Small mok..:uk, can 
d1ftu,..: rhrou'..'h rh.: pnl:mc:r \\all. hut the: c:n1:mc:'i arc: too 
l.tr'..'t: to pa''· I '·11lltr(t: < ·h,·mi-·u/ 11,·,·f... I Jun.: 199.t l 

High-throughput DNA detection technology 
lll!ach1 l.tJ. ha'> Jnc:lopc:J rhc: \wrlJ·., liN high­

tiir.111'.!11pur [)'\.·\ Jc:tt:(;!ton tc:chnlllog: that c;m an;tl:,i: a'i 
111;rn: "' 20JHHI [)\,_.\haw '.:4uc:ncc:-; 111 an hour. on<:-'>i\!h 
.. r rh,- t1m.: r.:q111r.:J h: 1:omi:nrion<tl ,: ,tc:nh 

I hi: ': ,1.:rn " Jc,1:.'ni:d ,., [)\;:\ !ragrni:nh !r<1m .:;11:!1 
,,ample: il11\\ rhro:1!.'.h a c;1rt1Lir: tuhc:. ;1 'mall horc: ~la" 
t11h.:. tilkd \\ 1rh .1 :.'t:lk.l ·,uh,r;inc.:. and "' man: a' 
111(1 ';1mpk' L.lrl hi: ;rn,tl:,i:d .1! 11nLc: !hi: ..:nmpan: "'" 
"'r.thl"h::d rh1' h.hlL r::dmnln~: to prnmot.: th.: f lumar. 
< 1.:n11111.: l'rtlft:..:I intt:n..!i:d !11 c:luc1da!t: all rh.: [)'\,\ h,I\•: 
'>t:qllt:Tll<.'"11 ht.m;llh, \\htdl ,., rrco,i:nth ht:lll~'. <tlhancnLt' 
;1 '..'l11h.tl pr111.:c1 

I hi: nt:\1 ''-'ljltl'rllt:r 11.,,, ;1 c.1p1ll.1r: tuhc: \\ ilh a 
d1.1rtll:1.:r 11111 ~ 111m 111i-.1(k d1.1111c:tl'r o I mm 1 fi!kd \\1th 
.1 '..'.L·lkd "uh,!.HlLt: l11r .:;1ch ,,unpk \\h'n L11ndull1n:.' 
,·kc1r"pht1r,·-,1,_ .ind 1h,· [)\,:\ tr.1:.<mcr11r.1·".:'1hrn11:.'h rhi: 
r11h.: I hl.' prt>d11d 1. trlfl'llt:d .ir th.: !amm.tl p.1n ol !hL· 
,.,.11,·d · 11h,r.111cc'. ;1 \ol!.tc>L' 1rnprc·.,·,.:d. and tht· l11rrn.:d 
pr11d111 r '-Lirr·, rn1'.'Lll1n:.< I r.i·cm.:nt" •11th ;1 ·,rn;dkr n1in1hi:r 
t•I I""'" 1111c>r.1k ta .. r.:r .. 1, \1\'ll .1·, :1r .i 111!.'.h.:r 1n1pr.:.,,.:d 
\ "l!.t'.'l' 

-------------

lh.: J;.15c:r bc:am irraJi;iti,in urnt is a 't:nsing urnt th.it 
'>l!\c:rs th.: •:apilla~ tube: anJ tc:rnp,iranl: discharge:' tht: 
l>'\.-\ fragmi:nts int,1 tlil.' bufkr liqt:iJ. "hich thc:n rc:tl,1\\ 
in!'' the: capilla~ gd. !"he: lasc:r hc:am can irradiate: a large 
quantit: l•f '.';impks. llf !>'\.-\ fr;igm.:nts. at t•n.:.: _.\ prism 
r' ti\c:~ ,,n the: ~1~·asuring ..:;imc:ra 1,1 c::1ahk ;ic.:t.r;itc: 
mc:asurc:mi:nts_ \\ h1k the: c:k..:tf\ll: sis intc:ns1t: fu, b.:c:n 
m..:rc:as~J 1,1 sh11rt.:n the: time: for [)\;_-\ fragmc:nt passag.:. 

!he: lluman l i.:n11mc: Prn_k..:t i.; currc:ntl: bc:ing 
aJ, ;m..:ed unJc:r th;: kaJc:~ship 11f the: t ·niti:J Stat.:s. JJp.in 
anJ Eurnpc:. I he: total numbc:r ,,f D'\.-\ base: ~··quc:n;:i;:s j, 

ah11ut }O billilin. s11 the: Ji:\d11pmc:nt tif a si:quc:ncc:r..:apablc: 
nf ana!:smg n>ughl: one: miJfi,1n b;isc: sc:quc:ncc:s Jail: i,; 
n.:eJc:d. rhc: ..:1•mpan: daims that this k\d can b.: attained 
h: ;idJeJ automatmn impro\ .:men ts tn the: nt:\\ sc:quc:nc.:r. 
Furthc:r dc:tails ari: a\ ai!ahk from lli1achi l.tJ . Public 
Rda!i1ins Sc:crc:ra~ · s Oflicc:. .t-o. Kanda SurugJJai. 
Ch1:,1Ja-ku. Tok:o IOI: T.:L -81-3-_~2:'8-l l l I. Fax: -81-
3-32:'8-23-:-:'. 1Sour..:t:: JETRO. \ta: i99.t1 

New range of applications found for high 
performance liquid chromatography 
Bio!o::chnolngi~ts and othc:r scic:ntists arc: linJing nt:\\ 

applicJtions for high pc:rfom1an..:c: liquiJ chroma111graph'.\­
f llPLC I in a \arid: of arc:as. 

On.: rc:cc:nt use: of llPLC mH1l\t:S the: Jc:tc:c11on of 
mato::rial kachc:d from packaging ma1.:rial int,1 parc:ntc:ral 
Jrng solutions. :\n t:\ampk of a potc:nllal nsk is the: 
d1.:mical DEllP I di-12-.:rh: lh.:\: I lphthalatt: 1. \\ hich i'\ ;1 
pla'\ti.:izing agc:nt found in P\'t · packaging. Thi-; chc:mi..:al 
'' a carcinogc:n. anJ !ht:rc: " th.: potc:ntial that it might 
lc:a..:h from the: rackagrng in111 the: drug o,olut111n and th.:n 
into rhc: patic:nt" s boJ:. :\ltlwugh thc:r.: j, no\\ no fnm1ai 
rc:quiri:rnc:nt. Jrug c11mpanit:'\ arc: makir.g dfort, to pro\ 1Jc: 
Jata about a Jru{., potc:nti.11 for kachrng. anJ nn.: nf the: 
kc:: approach<:> the:: uw " llf'l.C anal;. 'i' 

If PLC might h.: Lhi:..i to rw' iJc: a rar1d. rni:\pc:1N\t: 
and dfrcti\t: mc:an, o! mnnitnring th.: pr.:'\.:n..:.: ll! 
hatard11u, chc:mic:th m h>\IC \\a,tc: \1tc:'. \\hc:rc: clc:an-up" 
accomplio;hc:J h: 111 \/Ill 'tahilttat1c1n r;1!hc:r than h; ;1.:tl\I." 
rc:mO\ al .-\c..:ording to the: rc:,c:;trch.:r" 111'1 .(' ofkrs ;1 

num hc:r of aJ\ antagt·, O\W traJit 1on;d g;1, dtromatograph: 
fl iC I for thl'> purpmc:. 111.:luding th.: ahd1t; Ill u·.c: .1 J1rc:ct 
liquid in1c:ction in 111'1.f · and th.: ;1\ oid.mrc: u! th.: l!\tra 
'!t:p'> of t:\tractinn. ckan-up and dcrt\a!11at1on th.it ;ire: 
nc:c.:>'>ar: for < i< · 11 \tr;1ct.:d frt1m 1 ;,-11, ·:" F11-.:11;,·"ri11g 

'°''"- l \fa: 11/ll.l) 

General 

New technique allows scientists to track 
microbes in the environment 
R.:,c:ard1.:r' .tr th.: I lll\t:r,it: t1f 111111111., 11 ·rharu-

·1iampa1:.'n I h;l\.: dt:\c:l11pc:d a m.:th11d lo nwnl!ur ~.:nc:r1-
..:all: c:nt:rni:o:r.:d m1a11-or:.';ll\1,n1' ;itt.:r th.::. h.t\t: h.:i:n 
rd.:;1,c:d 111111 rh.: c:m ;ronm.:nr '-;tt:phi:n I· ;irrand. l'h I> . 
rr11'.t:',\llr ol plan! p;ithnllll'\. ;tnd u1lk;t;!llC:'l lll'>l'fkd L'.l'llt:' 
tor thl' c;t!ahlll:'rn of a:.'rnp111i: from ·f.:•r11h,1, ft'ri•1111 t11111t'· 
f,1c /1'11111\fll th.:chron10.,orn.:Pi /'1!1<'1i./111111111.11 fiuur<''·· ""' 
lh.: n:·.11lr11H.: :.'l'lh:ltLall; L'll:.'lnl'<'r.:d b;1(t::rn1111 1, 1dcnr1-
ti.1blt: h: rh.: 111·.cd l )'\.\ '>l'q11c11Lt:' '1.1 I'< I< 

I >r I .1rr.111.J ·.,1\ ·, !It.: tt:d1111q11:: ;ti lo\\·, 1.,r l',t'.\ 
d.:kc l 1t 111111 rite ::.:nc· .tl1cr.:d h.iL t.:r11m1 1r1 .Hl\ t:ll\ 1r1 •nrnL·nt 
I he !.'l'll':' .1!...11 pr.1\ id.: .1 rncrhod !or o,pn 1!iLalh l'<1l.t!tr1L' 



the hJ.:tcnum \\hen:• ,, rrc,cn! tn <':1\ !rt>nmc~b ~,1n:J;rnr.:: 
man: ''!her ha..:tcnJI r: rc-

J"hc rcchnr.:iuc ,11kr> .1 r••tcntrJI ··rin:,:.:rpr:nt'· !1•r .m;. 
gcnt:tic.111: en:!IOCcrcJ l:-.!..:tcrrurn. r!.1r.t t•r Jnrmal. !lt•!c' 
Dr l·JrranJ .. rhc ,.k!t:Cll<lf1 ,irate;: C.111 h: ti-eJ m .!n: 

gene-marker ':sten: m \\hrch rh.:rc ''..; fu,i,in ,,f Jn\ t\\•' 

Jjs,imi!ar pieces ,,f [)\; .\''. ht: .iJ.j, '"'-'llrC\.'. f ;, 1;, !:. 

fn..:111c·tnng.\,·1,,_ I~ JL:ic 14441 

Genes introduced into cells using /ow-toxic 
cationic polymer as vector 
[)r_ r. Yama,•ka. Pwti:''''r Y Kimura . .1nJ th::1r 

rcs.:arch team ;if th•: lkp.:inm.:nt ,,f 1',11: mer ..;c1en..:o:.> JnJ 
Engi~cering. K:oto ln>titute ,,f Ic..:hn,1!,1g:. ha\.: t:'>!J­
hlish.:J a t.:chnrque I<• intrnJuce fr·rcrgn g.:nc, int.1 .:ultureJ 
cells h: u~ing a 10\\-tnxic nC\\ citi,inic ptil: mer ;h J gene: 
carrier ( \ .:cttirJ. C omnareJ \\ ith th.: m.:th,1J of u,mg cw1-
\ .:ntional t: pc-; of earner, such as J retnl\ iru' ''r CJ!lt>nrc 
liposnme. the ne\\ technique is much 'ati:r anJ i-; c\rc..:teJ 
tll come into \\ iJc us.: as a nC\\ m.:th11J fur 111 1·n·,, Jirect 
gene tr.:insfrr in gene thcrar: 

fhe rcseJrch t.:am u,cJ a cat1lln1c r••l: mer J' .1 \ ccr,1r 
to introduce pla,m id ()\.: .-\ \\ ith lac-/ gene into nwnl..e: 
l..iJnc: cpuhdial cell (COS-IL lhe gene introJu..:tion \\J' 
c~~·i.JucteJ h: the o-;moti.: -;hock tr::atment using cJtr.1111c 
pol~ mers. h: which foreign gen;.:, can he rr.trnJuceJ rnto 
isolatct! non-phag,1c: tic cdb \\ llh case 

The cationic pnl: mer acted as a \ .:ct.1r !il..e cationic 
lipnsome \\ hich is\\ iJd: examint:J m nm 11•'\\C\er lipo­
somt: injected into the hnJ: is 1..n,mn to ht: main!: tal...:n 
up h: tht: retie um t:ndothd ial s: >t.:m in the Ii\ er or ,;pken. 
\\hilt: :ht: -;oluhk ;1nlymer can locali:e to the ... itc of action 
In the c\pcrimt:nh. a pol: ion compk' of cationic rnl: m.:r 
;mJ anillnic D\;.-\ \\a'> tiormt:J. the '"lut1on funher Cll­
culturt:J with ( ·, >S-1 ct:l!s. tht:n a h: per1llnic slllutilin \\ ;!'> 

.1JJeJ anJ incuha:cJ for l 11 m mutt:-;_ rhc cd b \\ t:re 
\\a-;hcd. th.:n ..:uhm.:d for 48 lwur" in a scrum-free culture 
mt:Jrum ;1! 31 C. Sl;hst:4uentl:. tht: :\-gal '>laining \\;h 

appht:J to mea ... ur..: the frequenc: of transicnt expression of 
lax-/ gt:nt:s 

\';iriou' cationic pol: mer' \\ert: uscJ e\pcnmt:ntall: in 
artt:mph tn Jc\dop l1m-!o\ic nt:\\ gene carrit:rs \\hich can 
introJuce gene'> into the cells. hut gent: t:xprt:,sion \\<I'> 
oh,cncd llnl: \\irh three t:rt:s of pol:mcr. pol: 
I\ ir.: lalcohol 1 Jirnt:th: I-amino acctal (I'\':\-) I. lllL'th: I 
gl: c11kh1ro'>an an,f cPn\ent10n;!I dieth: 1-aminocth: I 
(l)l-:\L I dt:\!ran. all containing teniar: .11nino and h:drn 
;croup'>. I here for.:. gen..: transfcction i'i prohahl: mtlut:nced 
h: the r:pe llf cationic group and the charactt:ri~t1c'>oftht: 
rol: mer main di.11n lt:rtiar: or qua1t:rna~ cat inn'> art: 
t:'>,t:nt1.1I. tht: pol:mer must ha\e h:Jro\:I group-; 111 rhe 
main di;1in'i. and the h:Jrophihcit: retamed nen aria the 
cationic pol:mcr forms pol:ion t.:Plllfllc\ \\ith 1r:-;:\ 
.-\ppropn;1tc molcrnlar \\t:l!,!h! .rnd cat111n1c !!roup Ji:n'>H'." 
art: requ ir.:J 

lhc nt:\\I; ,:.nthe,11t:d J>\',\-3 '>hem' much l1mcr cell 
:o\1c1t; th;111 ... Pll\t:ntiPnal Dl.:\1-. dc\!r.rn and c\lt'lknt 
!!en1· np1t:'>'>l<lfl. '>II the nt:\\ tcdm1que lhlll!! I'\':\·\ " ;1 
,aft: !!enL inrr11d11ct1nn mcth11d and 111;1; he .ti"' u-.ahlc in 
the dru!! drl1\cr; ''.>'!cm tDl>S1 further 1kt.11h .irL· 
a\,11l.1hk lrPm the l..:\11t11 ln...r1t!l[c of lc:drnolo!!;. 
I kp.irtmen! ot f'ol; ma Sr 1cnt.:e .ind I w.:111..:c:rin!!. 
( ""h11~;11d11-d1u .. \1.1h11p;1,a~1. S.1~;0-l..11. r.::.11[0 (1()f1. I cl 
·Xl-~'.7.'.1-~xo.1.r ,1\ ·Xf.".''.71.'-1 11°'(1 1S1111rcc: .11-.IIUI. 
l>c:t.:ernhn I 'l'I I 1 

I! lJV5' 

Fullerenes may lead to novel drugs and diag­
nostics 
Pru;. 1:1'..1:,::n:,: .!:,'.C!'H. rh·t,>.ld!\C C••lllrl•Un..!. -ur;:r-

1,,.llilJ:J(~!\;.: rr·\\!...:-1...·i.1!.:. rc ... t:.!rt:h r~..t::cn! I h~,t: ..trt.· fU't .. l ft:\\ 

1.~! ~~1;: ~!1~l"f~!r!~ ·.;v~·, r\'!° .. t!i t:\tLhl!""JU~.J~ 1...L~,, llt (fi:.:r11!( .. lf 

.:11n~r''~1nJ,( .. 1lit:J;~1i!;.:r~:~t..·~ ( ln~H1 .. 11!~ ·.nln\n .. b bth.:~:tun­

...!:.:r!'u!i:.:n:nl·'· ~:1~-. \\~i\.'.' n .. 1i11~....i .. 1ftcr tr~t: ! .. 1t~: Bth..:knnn ... tt:r 
i ~!!!~~- \\f~,l .r~\~!1!1..·..! :..:t.·d~._:,,~._. J,lf11~ . .-.... \\hr....:h fult~n::l~' 

f- l;[k·rt:nl"' ..!r..: ..i u:-lt~t..: •. : ::r··~:r t•( 1.: .. 1rh,,n-t-i .. i...t.·J (,1r:1-

r,'unJ ... :h .. H !l'r.11 ..l ... rhcrk..ti 1...1;;: t~l .. H rt:,t:Iil~ft:, J 'l'~~t:r 

t">..111 ..;inc: rhc: \\t:rt: tir'! r::r••rlt:J Ill lllS'. th;: t!t:iJ h.1-
Jr J\\ n rhe .1nent1,10 •'I .1 \\ ;Jcrnn:.: c •r..: it: ,,fr..:,;: irchc:r' I bt: 
..:c•mr••unJ, ,h,1\\ ..1 h,"t ,,, Li-c111.11mg rr,1rt:rt1:.> th.t! h.1\t: 
kJ !<> J num!'ier ,1f r.llt:nb. lrlciuJrn:,: t!J,1,.: (1>\t:~lfl:,'. ll'e' 
.1' lubr:L.inh. fud ..1JJ1t1\ c:' .mJ .1' .: .;,•mr,ir1c::t m m.in~ 
J1tkrt:nt 1..mJ·; ··~ r·1!:ma diem1,rr: 

I u:tcrcne, arc Jen••lt:J b\ :ht: numrc:r ,,f .:..1rb,1n .1r,1ni... 
mJl..m~ ur !he 'rhenc.11 L.L'.e I ht: f11th[ C1l0Hllt1n r: r~· ,, 
l. -f.1 J I hcrt: "' .Ii,,, l - -11_ rf u, ,t:\ er.ti \ Jri.lll< ·n-. rn..: luJ1r.;: 
'l:hfr Jgmt:nt fu!krt:nt:' ;rnJ tul lc:rc:n.: h; hr1J ..:i•mr••unJ, 
\l,•,t ,,, tht: current hr1•kdH~t>l1•:.'.\-rel.1t::J r::-l'.ir..:h h 

f,1clheJ ,,n C-611 ct1m!'•llmJ, \\ t1rl.. 1•n l - -11 .1;i.l ,1rh:.:r 
f,.mi... ma; .1ppe.1r I.Iler 

! n1\t:f,1t\ rt:,t:.1rd1 gr.1ur' .Ir<· 111·.c,!l:,:.itrn;'. th:: l•'c: 11t 
fullercnt:' .1, Jru~' 1 ,:_:c t.1hk 1 I ht: 1Jt:.1 11f fulkrcnc--b.1-eJ 
Jrug ... h;h hcen ur.:ul.11rn:,: f,1r lllllrt: th.m .1 k1' ;e.ir' 
lln\\C\cr. n,1t until rec:t:ntl: h.1, tht:r.: heen ;111,1J: ••I 111!11r­
mat1nn ... uggc~trn:,: thal tht:'e .:1•mr<'unJ, u•ulJ h.I\ c tht:r.1-
peut1c ..1rplicat1t1n, Snme rc,c-.irchcr, thct1r11t:J rh.1r tul· 
lc:rcnt:s ma: h;l\C: t1>Xi.: ph;.,1•>!<1;.!IC:.11 C!rl'Ct' lf,"\<.:\t'L 
-;cit:nt!Sh al the r .111\er'>il'.> ,,, .\rll1HLI I I 11..:-..r1 I rt:r1•rk.!l:­
J1J rrt:limrn.ir; .m1mal ,[UJ!c'> th.it ·,hp\\eJ 11•• t. 1 \!1. t'!l<:d' 

\\ hl'n arrl1eJ [11r1c.il!: 
.-\nnthcr tlnd!ll;! !'Th.it ;d 11111tht:r "'lubrl11<·d \c·r-:1•:1 

of C-!Jll J,,t:, ;m t:ftlc1t:nt ,,,f> ,,f ..:lc.1\111'..'. (1\,\ "d1;:r; 

<.:\pp,eJ to lt1\\-r(l\\er \ 1,1blc lr!!IH I hr, p.•rc·n:u! 
hucl..:Jru:,: hmJ, to [}\;_.\ hut rem.1111, 111.1.!1»:: 1:ritrl 
t.:\po,t:J to li~lH .-\t th.1£ r111rH. r! t.:llh !ht: ,,,:11.tr!1"1n.: 
ha-;c: rn tht: !)\;,\ to \\h1ch I[ 1·, h•unJ I •nc· tht:,•n h1d,h 
that h1~hl: reac!!\t: "'::!en fret: r.1J1L.tf, .ire !11rn1e·,f .i-. .1 

re: ... ult. 
If thh pher.t1meru1n c.111 '"mt:h11\\ 

.. gt:nt:-'>pc.:ili\: .. rnethnJ <1! hrnJm:!. 1! 
tht:rapeut1c pnt<·nt1;tl It n<1L !!rh 

ht: h.1rnc,,.:d [, · .1 
lll!c'.hi h.l\L' '<''.!it' 

tin.!1n;e -.11,,,:~c· ,[, 
buc~:dru~-; 111;1: :c: turn 011! to be \L·r; t.t\ic 11?1,!t-r "'rnc· 
1:ond1t1orh K.:,t:;1rd1t:r'> arc: l<1<1l..1r1c'. ;1! d11uhk hd1..:.ii t"r'lh 
of C-MI modilit:d !)\;,.\ tn ;trh\\t:r qi;c,[!l•Jh .1bnt1! l!ic· 
11ndcrl: 111!.! 111.:dLtrl!'>ll\' and ;1b111H h11•.\ !! m1"hr he· 11.cd 111 
rhc:r;1pt:11IK appllc;1t 111rh 

I ht: 111~1,t ... :artl1r1~ tin,1111!! .1h1111t rn·.,1bk h11ol11:1c.d 
li'>t:'> of fullcren1:' \\.!'> am\t:d ,1! h; '>1rn11n I nt:.!111.111 .1r lilt· 
1 ·111\er'>it: ,,f ( ·.t11forn1.1 .1t S,111 I r.1111. hLO I k ,i\,l\\e.I Ill.I~ 
a \\;1[L'r .. ,11(11hlc ('.(,II ti: lllCL'!: HHll the: .11.tl\c' •,[fL' .. : .111 
I II\'- I rrllte;ht: .rnd t.:t1rnplctd; 111h1h11<.:d rht· e·n;; !lie lrt1:n 
funL!lltrlln.!! I h.: d1amt:lnol th<.: I -1!11. I[ turn, llllf n1.111.h•·, 
tht: '>J/t: 1il !ht: .1Lll\e-,1te· t.:klt I 11rthL·r k .t!Jlc' \\iii h.111.· ;,, 
all'>'.\t:r quc:'>!hlf'I', ah1111t \\ll.t! l'L'l!11l.1r rnL·pt.1r-. th1, '"r11-
ro11nd llll!!hl ;d,11 111!er.1l.l \\ith /II\/\" In ··r•1k "' rl1·: 
c\UtL'llle'lll L'll!!e'l11kri:d '"' !he·,,. tin.l1n'.'-. 1l:c·1c· 1. n111, !1 
h.i-.11: r<">C:.lrLh .1h1111I !hL· h111l11c'IL.tl .1cl11 ir:- "' t11ikrv11c· 
th.1! h.I'> : L'[ lo hl' d11nc· 

lk·.1dc:' \\,1tL·r-'.1il11hk l11rnh of t11lkr,·11c· .. rlil'r,· .11c· 
P'"'1hlc hd1rrd-.. ··IJLh ;h the· f"•l\11\11T11c't.ill.11c· l11!k:· Ii<'. 

\\fllLh ,IJ!!!'C:'.t fltl[C:n!!.tl ,!Jl[i\lr.il .1ltl\1t:-

f • : ·, ; 'I 
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E. APPLICATIONS 

Pharmaceutical and Medical Applications 

Asahi develops T -cell removal systems 
.. \,ahi Ch ... ·mi.:al lnJustr:- l·,, l.tj_ Ju, ;.:,mstru.:1.:-J a 

': .. r..:m fr•r the: rc.:nhl\ .ii ,,f I !: mplw.:~ rc.:s fo~ the: tr.:atmc.:nt 
,,f sm:h aut,•immunc.: nc.:urn!,•gK:tl Jis,•rJ.:rs a' ': stc.:mic 
lupus c.:r:' th.:nullistis. <.iuill.iin-lhm: s~ nJn>mc.: anJ multipk 
... ~h:rn~i~ 

I he: ,: st.:m. \\ 111..:h rc.:Ju..:c.:' the: 1-cc.:!I ,_:,1unt h\ I :;1:1h. 
i" n.:ing Jc.:\d<•r.:J ,~,r an nt.:mal cin.:ulah'r:- s~stc.:m. 

Auroimnn:nc.: J1,c.:asc.:" Jc:\ d<'P \\hen the p.ttic.:nt' s immune.: 
':,rem i,knritic:> rh.:!r pnitc.:ms m the c.:n1r:1I anJ pc.:riph.:ral 
nt•r\lllh --~ "t.:ms a' antigc.:ns anJ pniduc.:s r-clls that 
;11tad. target cells anJ antih1,.fi.:... In c.:'l.pc.:rim.:nts. the.: 
.:1l!1lp.m:1. pr,1Ju..:c.:J an :mtih1lJ~ that .. p.:citicall~ reacts\\ ith 
CD-t . .i surface: gl:.:npwt.:in nf J..:db u~ing mi.:.:. 

I he: an1if,,1J~ \•.a, applic.:J 111 the h1l!!om of a .:hc.:mi.:al-
1~ trea;..:,f tl.i,1-.. ll .... n. a human nl<!••C fra.:ti•'n ..:-,..: 1uJing 
rc.:J u1rpusdc.:, anJ platdc.:h in u l11d1 I I~ mplwc: tc.:s 
.11:counteJ for 30 per cent or the: \••lumc.: \'as mm1Jucc.:J 
anJ in 4~ minute' th..: 1. nlumc.: ,,f I~ mph1,.::.r.:s 1.1. as rc.:Ju.:c.:J 
h• I per .:.:nt. 

! h..: ;111;iho1!~ rc.:111.1\c.:J I milii11:i T-cd!s p::r s4nrc.: 
c1:nrm1c.:'.r::. 1f1,1.1.n1:r. th1: :111tihoJ: JiJ not sc.:k.:ti\d: 
r.:mo\c the: 1-.:dl-; 1.1.hen 1.1.h11l1: hlo11J 1.1.a-. aJJc.:J. Kc.:­
-.c.:ar.:hc.:rs saiJ th.II the: rc.:J Ldls :mJ platdc.:t' ma: h.11.1: 
nl11d.c.:J the: rc.::1.:111111 hc.:l\\c.:c.:n th1: an:ihod: anJ 1-cdl-;_ till.'. 
maj11r 11nst:ick t•.1 .:11mmc.:r.:1al11ing rhc.: suhstan.:c.:. 1 ~·iun:c.:: 
\/.-( ;,-,m If;/[·, Utut.-.·lmuiu~\ \.l'll.\11,Jf<h. 4 Jul: !'N4! 

Centre finds GM-CSF blocker 
Rc.: .. c.:archc.:rs ;11 rhc.: llan-.lln Cc.:ntrc.: for C.1111;..:r R1:sc.:an:h 

in .-\dc.:biJc.:. S11uth .-\thtralia. ha\ 1: uncm c.:rc.:.f a gc.:ndicall: 
c.:nginc.:c.:r.:d drug 1\hid1 ha'i th1: p(ltc.:11t1al tn cur.: "1m.: 
.:::111.:..:r-. :lilJ to -.1 .. p ;ilkrgi.:, anJ intlamm:1tions in som.: 
cPJlllll•ln Ji-..:a-..:-; .-\dda1J.:-h:i...:d h1otc.:dm,1log: i:ompan: 
Br.:,at.:c l.td ha, licc.:n-;.:d the: p.1t..:nteJ produ.:t and h.:;;un 
i:nll:1nor.1111..: r.:,.:.irch I h<: dru;.: i- h.1-...:d on .1 ··mok.:ular 
K.:: ·· \\ h1ch tit-. 111t11 the: rc.:.:c.:ntor or .. lod.,·· ,1! -.pccitii: 
human .:dis to int111.:n.:l' th.:ir !>11110;.:ic:il functwn. Th.: 
··i..c~ ·· 1, a -.un-.t:1ni:1: 1.\ h1d1 ;ich a' an antidote.: l•l .1 mok­
.:ulc.: irl\ol\c.:d Ill th.: fornutitlll nf nlood c.:11-. in th.: hod\ 
;ind in th.: r.:,pons.:, that produce: mtlammator: di-;c.::.i...:-; It 
h:i.. th.: dfr.:t ot hloi:!..mg 'p1:c1tii: ai:l1t1n-; ot gr.111u!oi.::1.:­
m:11:rnph:1~c.: i:nlon: '1imul:1tmg fa.:tor 1< i.\l-CSl· 1. 1\hich 
md11i:t·, th.: prolikrat1on of\\ hit.: hlolld cdh lkt.1il, fn1m 
l>r. \btth<.'.\\ \";id.h11fl ·Id 8 228 -c47.j 1Snt!rCC.: fl1rilt'ch­

n11/,.,'.' f111l!t'II11. Jul~ 1'1'1-ll 

New "naked DNA" technology 
I· r.1ni:.:., l':i..:l·ur \kric.:u\ s.:rurn·, l·t \.;lli: 111' h;1, 

.1i:qu1r.:d .:'l.l l11-.ih· l1i:.:ni:L· 11pt1011' to .1 llL'I\ .. n;1!...:d I>\:\ .. 
r,·d1r11do:.'.1 dnd11pl·d tn tli.: < ·;t1iforn1;1-ha,..:d h1t1kch­
n11l11:.'.:- i.:0111pan: \·ii:.il tt1 hi: appl1t·,! m rh..: d..:\L·l11r111..:11t nt 
li\C.: flt.'\\ \;ll:Clfll'' ( hl' \,llllf11", ;irl' ;1:.'.,llll\I (\(llrtll'c'.•Jln­
\ lrth (1\f1id1 (.lll'L•\ Ltlrl,C<.'.lllf;il ,klilll'Jllll''I. ',!fh.;t1,JI 
r.: ... p1r.11t1r: \ 1rii.. 1.:.111-..: of -.c.:\.:r..: child p1dmonar; l.ht' .1: 

I ~ml··, d1·,l'.l»C. lft'/1, ,i/'.1t't<r {'lf,,n lrl.'1:11.:d !11 ~.1·,rric 

uk.:r,1 .. 1nd rnalari.1 \"1L:.JI«, tL·i:h1111l11:.!\ I'> h,1,l'd on dir..:cl 
1r1t1.11111hrul.1r 1n1l'Lt1on ot '.'<:nl'l1c 11i.1r,·ri.tl 1S"url"l' 
f.111«•/"··111 < 11.-1111. ii\"'"· ;r 1 >.-r"hl'r 1'1'111 

Laboratory-grown cartilage cells 
.·\ t.:am ,,f S\1..:Ji-;h ,._:1..:nti,t< -u.:.:.:"'ul!\ tr.:;11.:J 

p;1tic.:nrs \\ ith !..nc.:c.: .:arttl.igc.: mjuri.:' h; tr;!n'f'!.uHmg 
lah,1r:tll•r:-gnn1.n cartd:ige.:d!'. I hr: re,...:.ir..:h 1, rer••rt.:JI: 
!hi: t'.rst in h;.mun-; !1' Jen111ri..tr:1tc.: i:.irtilagc.: r.:p:!!r \\ 11h 
r.:gc.:n.:r.itc.:J tissu::. 

I he \\1,r!.. rc.:sulrc.:J fr.1111 a mult1J1,.:1plin:ir: .:.•lbt-1•r­
a11,,n :mllln,,: spc.:L:ialisb m 1•rth11p~c.:J1.: .. urger:- :m.J l.1t>,,r­
a1,,r: mc.:Ji.:mc.: 1.1. ithm th.: l · 111\ .:r .. 11: ,,f l ;,1!.:n11rg"' R.:­
'1::trd1 <. c.:ntr.: for FnJ,..:rinol11;!: and \ktan111!,m .111J 
Sahlgrensl..:t l ·ni\ ersi1: f1,1,p11al 1 t i11thc.:nnurg. '1.1. .:J.:n, 
I h..:- .. urgi.:al .md .:artil:Jge cdl .:ultunng te.:hni-Iu<:' :mJ 
pr11dui:ts ar..:- pl:111nc.:J ti'r furth.:r d::\d,>pm.:nt ti>r hr.,.1J.:r 
use.: m p;11i..:nts in .:ollah,•ra:i.111 \\ ith snc.:nti'ts al Bi<•­
Surfai:.: kdmol,,g:. Inc. iC:tmnnd,,:c.:. \!:\ 1. \\ hich 1, 
'.11. ,11\ ed in largc.:-,cal.: lah11rall1r\ .:ulturr: ,,f nt11111al human 
cdb r.ir thc.:rap.:uti.: appli.:a111111s 

t ·arr!lagc.: ti'i~'"Je <~oc.:' n••I nom1all: r.:g.:l'.:r;~•.: ir rhc.: 
ntlJ~ and. ;J\ a rc.:suit. Je.:p m_iunc.:' progr.:'' tl\C.:r t1m.:. 
rc.:,ulting in Jeh1litating ,,st..:,larthritis. \\ hid1 ma: kaJ t11 
the n.:c.:J for ;1 total l..n.:c.: rc111:tcc.:rn.:n1 Rc.:'>ulh fr.1111 th.: 
Ii\.:-: car pati1:nt ,tuJ: mJic1tc.: that one .:an r1:p:tir carti la,,:L· 
l1C.:fr.:I' Usi•1g a pa!;,:n( 'i 1".\ n .:di... l"h!, lr<:all'l<.'.!1• ll1 .'. 

ultimate.:!: arr.:st th.: progrc"i"n ,.f c.1rtib,,:.: miuri.:s 111 
1htc.:11artliriti'i. Curr.:ntl:. rhc.:r.: .1r.: n11 dfrctJ\.: hin,,:-t.:nu 
tr.:atme111s for the:,.: iniuri1:,. 

rh.: hop..: j, tha! trr::11mc.:nt \\ ith t:t1ltur..:d .:hnnJrn.:~ (<.'.' 
1.1 il1 ·,i,,:mtii:.111tl: Jda: or d1111111.11c.: th.: 11.:.:d for tot:tl 1111111 
r.:pla(.:mc.:nt 

! h1: tr.111,plant r.:,.:arch mtn1.iu.;.:, .:ultur.:J .:ell, mtt1 
th.: !..nc.:.: Jd.:.:t: th.: cdl-. -..uhs1:4uc.:n1I: aJhc.:rc.: t1' th.: 
undr.:rl: ing f11111.: anJ m;l!ur.: into nonnal camlagc.: I hi: 
2:; pati.:nh. agc.:J 14 to 4X ~.:ar ... h.tJ ..:.1rti!:1,:.: ,fd.:..:t' 111 
th.: !..nr:c.: j11in1. .:ithc.:r on th.: c.:nd or :hi: k11111ral (lllld: k or 
1lll the: p.t!db. The: J.:k.:h rc.:,ult.:d from 1raum;1 <'r fnm1 
none: tf j,11rdc.:r' I chondn lm;t l;K i:tpatd la.: anJ tht<:11ch11ndriti-.. 
d1 .... .:(;111-.i .-\II 11r th.: pati1:nh h.1d poor !..n.:.: fun.:tion .111J 
-..:\ c.:r.il haJ und.:r~1111.: pri11r tr.:.l!m.:nt du.: 1<1 th.:ir d1, .. nlin~ 
'! mp!oni-. 

lhr: r..:-.r.:archc.:r' 'lir;!JL:all: rl'lllt1\t·d a tm~ ·1rnP11111 t1I 
.:.ich p:itient'-. hr.: llth: c:111d:t0!<.'. and. throuO!h ri..,ti..: ..:ult1m.: 
t.:drn1qur.:s. <:\p.1nd.:dth.: i.:.:11 pop11l:iti1111111 th.:1r bhtlra!nr: 
I h.:: th.:n -;ur.0!1c.tli: tr;111-..pl.1ntc.:d rh.: Ll.'lh hac!.. 1ntt1 th.: 
pati.:nt'-. ddc.:i:t .111J ..:11\.:red th1: lll?tirnl .in.:a 1.1.Hh .1 .. mall 
tbp or pcno-.t.:urn 

I hi: p;it 1.:nh '1 .:rr.: ft11!t 1\\ 1:J !or p1:r1< Hh r.irlt.'.111!..'. !rt1111 ! II 
to M1 mnnth-.. and 1n 1-l 11f th.: I ti kmnral 1r;11i..pl.1nh. th.: 
p.111.:nh h.1d .. .:,i:dknt"· ,,r ··~1111d .. 1rnpro1.1:m.:n1 1r1 1t11nt 
li111l!i1111 I h..: tr:11i..pl;mh .:limmatc.:d !..n.:.: ln..:!..111:.:. ;111d 
(•Hl-.1d.:r.1hl; rl'd111.c.:d pa111 ;111.I '\\•:llrn:.: I 1lll11\\-:1p :irthrt1-
'rop1c.: C\,1111IP.IIii111' 11f th.:-.: p.1! 11.'.rlt\ ·""' rt:\~- .I kd th.11 th.: 
tr.11hpl;m1.:d L:.:11, rc't.'.<:nl'r.1!l'.! 1r1r11 1i-,u ... · 1h.11 .:(t1,i:h 
r..:,cmrkd fi..:.llth~ c.1rt1Ll:.!l' In .1dd11111n. thl· r.: .. ..- 1rd11.:r' 
l11nd11c1Ld Lih.,r.1t1·r\ ll''h u111tir1111!1!..'. that thL· tr.11hpl.w:l'.! 
Cl'"\ rrodllll·d (.lrlli,l~l' \111111.lr [II nnrm.i! l..lrld.1~.· 

I \,111rrl' < i«n«tr.- l.11;:1n«t'r111;: \"'"· I' (), lc>ht·r I 'I'll 1 

Gene switch technology aids gene therapy 
Rcll'llt \lt11lil·"· rl·p11rtL·1I In th: I 11 .·\ll:.!lh! 1',llL' 1>1 

/',-,,, "' ,/11w' <1/ f/r.- \.i11n11,;/ I. .1./,.1111 u/ S. t«ll "' 1('\.;_\\1. 
11.1\ ,. ,kmnrhlr.ill'd lh.11 < 1«nl·\kd1L llll" -., prnpri...i .• r: .. ,,en.: 

!'.1y ; I 



>,\\itch .. teduw!ti;;: .:nJ.h!.:s g.:n.: f:.mdtt>n !t> ~ -;.:kcii\ d~ 
c~intr,>l!.:J u-.;ing J. Jrug \\hich cJ.n he J.Jminist.:r.:J t>ra!I: 
In th.:-;;: ,,1uJi.:s. tht• gene -;\\itch functitin.:,I m nn• I·• 
prtl\ 1J.: Jrug-c,>ntr•JlkJ c'\pr.:s~it>n ,,f J. g.:a.: m.:J1..:mc. 

Ir th.: t:'\pt:rimcnts. a r:rl>smc h:Jw'\:b~.: :;.:!';;: \\J.S 
C•>mhin.:J \\ ith th.: gcnc S\\ itch :mJ i'1tr,>Jui.:::J in1,1 rats 
When the"e rah \\t:f<.: tre;llcJ \\ith J s:nthcrii.: s:cn>iJ Jmg. 
c'\pre""l<>n ,,f th.: r: w,,me h:Jr<''\: !Js.: gcnc \\JS in.:r.:J.-;t·J 
up Ill ten-fol..! as Ct>mpJ.r.:J \\ ith untr.:ateJ C<.>ntn~is 

! :1.: g.:n.: S\\ itd1 i.; a g.:n.:ticall: nwJ1iicJ ,,:.:r,>iJ 
r.:i.:tptllr that is Jcsign.:J It> he ac!l\JtcJ nnl: h: J. ccrtJm 
;.;IJ.ss ,,f s: nthctii.: st.:miJ Jrugs I antiprt>g.:stins I. \\ h.:n 
adi\Jt.:J h: th.: Jrug. th.: g.:n.: "\\ itd1 ninJs Ill a specilic 
,,;:4uence inct>rpor.it.:J \\ ithin the gen.: medicine a 
-..:-Iut:nce n1>t founJ an;\\ h.:re dse in the hum;m g.:n,>m.: 
anJ turns ,,n th.: .:xpr.:ssion 1•f th.: th.:rap.:utii.: gen.: 
L'\pn.:ssit'n is turned off \\hen the aJmmistcrcJ drug is 
natural!: diminatcJ fn•m :h.: ht>J: rh.: Jrugs us.:J h• 

J..:t1\at.: anJ cnntn•I .::xpr.:ssit>n b; th.: gen.: S\\ itch ar.: 
dinicall: pnncn. anJ th.: dt>:>.:s rcport.:d in th.: P'.\.-\S 
p:tp.:r ar.: hc!\\.:t:n 21)0 anJ l.000 times l1m.:r than th.: 
,_k,c,, :.>mm1inl: us.:J for •llht·r diric1I applicati1ins t1f 
thc"c Jrugs. Ltrgct dis.:as.:s induJ.: intlamm::it.>r: i.:,>n­
Jiti1m.;_ cancers anJ ncun,Jcg.:n.:rati\c Jis.:as.:s. incluJmg 
Parl..in.;n!'l-., ar.J :\IJ:h.:im.:r·"· rhc t.:chn1>log: \\a" origin­
.111; Jc\dopcJ in th.: l:thoral1>rics ,,f Dr. lkrt ll"\lalk:. a 
sc ·.:nritic founder nf :he cc-:npan: ;.nJ authir ,,f th~ P:'-.,\S 
paper. Iktails from: <ltn.:\kJicinc Inc .. SOlW '.\orth 
St:1Jium Dri\ .:. Suite 2100. I louston. I\ -:--o:'-t- I 82 ~-I ·s.-\ 
1>r 11n · I 1-1:;) -'lt>-2.~2 I. I Source: IJ1,,fL·.·l111u!u1!y /111!!,·1111. 
S.:pt.:m h.:r I '1114 l 

f.falaria vaccine enters final phase of clinical 
trials 
:\ mabria ';iccinc has pao;sc:J th.: "cct1:iJ ph:ht: of 

clinical !riak raising ht1pc-; that It wuiJ h.: in u<c h: I '1'18. 
lhc \:tccinc. calkd Sl'f66. \\J'i Jc\dopeJ h: th.: 

Col11mh1an s.:icnti'it \fanu.tl l'att;1r11:t1111 l'l8S. It con,ish 
,,fa d1c:mic;1ll: ,:n:hcsi1<.:d pol:pcptiJ<.: from l'/.r1mudmm 
f,1lc"1f'·'rum. cnmhind '' ith aluminium h: Jro,iJ<.: 

l>r Patt;mi: o tir•i! tc'ited the Sl'f66 'at.: cine on 
nwnl..e~'· then on humans in Co!1>mhia. \\hen: it achineJ 
,1 ~2 -- rcr cent r.:Juct11111 111 maianal 111frct11>n lhc 
;!r<.:atc't prot<.:ct1o:i \\ii' 111 the v.:r; :oun;! anJ the \<.:r; old. 

I he: \\"or!J lk;1lth ( >r;:ani1ati11n I\\ If()) d.:-;crihed the 
rn.11... \\l11d1 \\er.: 111 f..;ilomhcro. lan1ani;1. ;i.., ··a mud1 
n11•re 'nere te"t for th.: \ai.:unc .. l.t1.:;i! inhahitanh ,uff..:r 
an ;n <.:r,l;!t: tJf .•oo hire.., a : c:1r from mabna-infrct<.:J 
m1"qu1h><.:·< 111 th<.: ram: ,<.:;1"'" th1' c;rn ;mwunt to 
20 2~ mfrctL-..! hite-; a ni;!ht I 00 rim.:, th.: rare: in 
( 'ol•.>mh1;1 

111!.'h 111kct11111 r;1t<.:' arc common 111 ,\fr1c;1. \\h1d1 
:1cco1111h lt>r •10 per n:nt 1•! all cl1n1c.il Cl\t:'i nt malan.1 
\\If() c:,11m.11<.:" r!ur m;tl.tr1;1 cl.11111' .•oo 'OO millmn 
\ldlrll'> \\11rld-\\ldt: C\<.:r: ~l",lf. 1-.illill!.' ur !n ; rnifh1Hl 
pt:••pk 

I h..- 1r1.il. 1r1 IX ;1d11lh ;ind~.; d11ldrL·n und..-r fiH· :i:;ir, 
ol,I, rL"•L".1kd :111 rn.qor ,;di: dkch .111.t uinrirrni:d rhi: \,1c­
cir1<"' 1rnr:11111ol't:rllcl!: [l.1,,/11,· 1::1-li. •x21 lhhLk.ir~·d 

thi: \\,1: for .: plL1"t" Ill 1r1.il 111 ri: ... 1 1\ht·rhi:• thl· \,Kunr 
rt·du,1.··. rhc ri11111ht·: or,,.\ l'fl!\ 11! rn.1l.1ri.1 c;1,,·, I !1.11 rri.ii 
1, m m•>rl· 1h.1111>01J I ;:111.1111.111 d11idrl·n .wc.I I·' rhi: 11111 ... 1 
\ 11lncr.1hk .t!.'l" !.'.r1111p 

1 >thcr l\f'l"" 11! \.1nir1c .irl· .1h11 111 dnt:l11rrnc111. 
111, li;,fin!.' lhl· ""·l.ilkd .11111-tr.111.rn1.""" 1.1cl llll" .1 i11r111 

,,f r..t,,t\C lnlffill:Jl/Jlllln U'>ill;! hum..tn' ..l' .l \Chick~.-. ~l"t 
..!r:11-r1a,,m.>Jmm ;mu~,1J1.:' 111!1> th..: m'"'-luit,,;.:, th.:m'd' .:" 
l'att:1r,,:,, -.J;., SPft>t> \:tccm.!ln>n in ,\fr1ca \\,1tiiJ b..: 
..ttforJahk '' ith l '\1CIT ;,.nJ \\I h l hc!r t ::-;,1an:..: \f:. ,-... 

,:...1.,i .. gy hir"f"<". \',,! .:'.. '\,1 ~- \l.1\ !ur:.: f494; 

Swiss synthetic relative of Chinese herbal anti­
malarial 
:\ nc\\ '! nthcti;.; .Ji,tar.t rd.tll\L" ,,f .m :mcicnt Chm..:<.: 

rlant-J.:~1;..:J ant1m:1!;1rial 1,.,,1.,, j'fllrtlhmg a:;am't :he 
chalkngm:; tr<>pical .. be.be Sc1;.:nt1 ... ts t>!. ll1•ffm.mn­
l..1 R,1.:hc 1 S\\ it1.:rlanJ 1. (,>n:; .td!\:.: in mal:ma rc.:-~.u..:h. 
,;i: th;.: Jrug acts rapiJI: anJ Jur:ihl: ;mJ c11mh1r.c~ \\t:il 
\\1th ,1 . .mdarJ ag.:nh ;1, a Jct..:rrcnt a:;:im~t p.ira<1t1c 
rcsist:mcc 

S:nthc'iis ''' the llll\d-stmctur..:J Ro 42-lt• I I <'r 
.1rtdfanc \\as mspir.:J h: : in;;1ha,hu. a c:..:lic pcrt>'\iJ.: 
isnlar.:J from an tlmamcntal \in.: -;!Jrut>. -lrt.1f.,1trn un.-:•1-
,m". Ri:scarchc:rs in Ba~d 1S\\111.:rbnJ 1 ':nthcsi1.:J ah,1at 
llO r.·latcJ compt>unJ,. .ind det.:m1in.:J that ii \\:t'i :h.: ·fr,>nt 
runn.:r"" 

B~ cha•Kt" th<·: haJ r"t1ce,1 : in:uh;m--;u m Chm.:,.: 
litcra!ur.:. mcmit>n<.:d a, an .. ;ib,1-r;m .. 11f thl· l.:gcnJ.ir: 
qinghan-su. nhtainc,! fr,,m ;in,,th.:r pbnt. a \\ •>mnH>od. 
.·lrt.-m.·q.1 .111m1,: /_ <)mgh.;11-'u :mJ 'm:h dcrn at1\ :,:, J' 

art.:nccth.:r anJ :inc.:thcr h:n..: rc..:..:ntl: sh1l\\ n r.:mar:..abk 
th.:rapeuric P•'k!'ltial \ mass-:·n,Ju,it>lc s: ntb..:tic anal1>guc 
also \\ oulJ h;l\ e dear aJ\ antag.:' il\ a a h..:rhal. th..: 
Ct>mpan:. 'i '<:1.:ntl'i!S pt•int tlU! 

In earl: dinic;1I triah. Ro -C-lt> l I appc:trcJ ti• 1>!t\:r .1 
..ckci.;i\t: .:Jgc .. amnng dc:,p.:r.11..:I: n:.:l·J:.:J llt:\\ an!i­
m.1larial'. r.:p.ins sa:. I hi: kthal p.1r.1,ite !'!.11111· •• /ium 
t.1f.-ir\1rum h;1, Jc\d<'pcJ :il.mnin;:. \\ iJ..:,pn::1J multiJru!.' 
r..:-.i,uncc 

Pi!.11 trial.. h:n;.: h..:..:n c.mJuct.:J in L1mt:rt·t>n anJ m 
'.\ig.:ria in collahllration 1\ith .-\fric:m r..:,c:m:h..:r,_ lnitr:ll 
targ.:ts \\<!ft:: nung mcn \\ irh mi!J.:r fomh of th..: 1r.frcti11n 
I hc Roch;.: drug ha" hc.:n 1\cll :11krat:.:J anJ :, ,1, dfr.:t1\t: 
:h k;1Jing m.:J:cm..:" It has ,fispb:..:d rart1cubrl: rapiJ 
011'i:.:t anJ '·mg Jurarinn 11f action ; hc:sc attrihut<.:' \\nulJ 
ht: impnrtant in th.: I\\ o drn;! lht:'<. tr..:atm..:nt :mJ prn­
ph: la'\i,._ 

I h..: dru;: .i!.,., appc;ir, 1w1 IP h..: ,u,ci:pt1!ik !t> t:r•"'­
r..:,l'it.mcc ;mJ is ··.ifn;1"t an idc.il p:1rtn..:r .. in u1111hm.1tr.•n 
1\ 1th standa~J Jni;: .... ;i, a m..:;1,1ir..: 111 d..:ti:r cmcr!.'..:nt r..:,h· 
!;me..:. 

lmti.i! clinical 'tud1c' ,h111\ th.II ;1 .f11,c 11! I Xl>O Ill!.' 
1>ft.:n r;1p1JI: r..:ducc' p ira,l!c unmt. k\ ..:r ;111d d 111ical ,;!.'11' 
and ": mptnms. 

Rc,..:ard1.:r.,...til! \\:tilt !<1 ,1..:1.:rmm..: th..: dru!.'.·, \,ilu..: lnr 
..:II her or horh proph: l:i\ h ... upprt:.....,1\ .- .1cr 1t1n d11ri11~ the 
p.ira,11..:·, 111k..:t1\t" hlood .Ll!.'.l" .111d tr.:.1!111<.:nt. In l·.1rl: 
l\llrl-.. ii ,1;,mcd ;:d\,lll!;l:.'t.:'\ 11\t:r q111!.'11;111-'11 .i-, .1 rr11ph: I­
.IC! 1c .1;:..:111 !on~ dur.1r inn ol .1.:11n11 .ind"' .:rt.: Ii lornqu 111:: 
111 rr..:;11111..:111 r.1r1d ""'ct ,,r .1L11"11 rhc:- .. 111! 1 l!h,·r 
f'l'fll\1,f•:'. 1nt.:lud1n!.'. dt:n\;1!1\l''"I q111!.'11.111- ... u. h,1\t: ,fi,•rtl'i 
h111l11!.'1t.d h;i!f-li\..:' 1h.1n 1!J1, Rnt.:hl· dru!.'. I 11,· ...,,, 1" 
·lll'11ll'.h ,Ire· ,d,11 'l",1rdlill!.' l"r lllt:i.1h .. Jill"•. flrc.1l-..f111\ II 
pr11d11d' 11f 11.h dru;:. 1d11d1 m1_,•h1 he 111 .. rl' dkdl\<.' 

llBI rhcrl· li.1" b::l'n ,,1nci:rn .:h.111: t"l""''"''cl!\ .. r .di 
lhl· ,<.: pcrn\ 1dl''· rn.111\ r111krl! l'll1hr: 11·, d1l' l<nd1l' ··t.: ll"llt 1.1, 
•.'111 ph.1·, I /l'. IJ.,,\ l"\l"i. !h.11 lhl· lll"I\ ;1c'l"lll. ({-1 -1.' · I Ii I I. h 11 .. 1 
1cr.1to•:i:n1c. 'ilr\l\llL'. 11l'\\liorn, .rrc· nor111.il :\I,,._ l"\llll'.' 
111 k111.1k rod1.·nh d11<.·· 11ol 11ccc-..,.1r1f: 111c.111 "11111l.1r d.111,·i:r 
In h11111;i11 pr..:~11.111l\ :\nd. 11!11111.ill"I:. <."\<.'II \1h,·11 lll'll 



..!rugs ..:a~ nsb. h.:alth .iutht>ntic:-s must \\c:-i;h th..-m 

.igainst th..- grc.:at<."r th~::at ,,f r.1abn.i !t> nwrh..-rs anJ ir.fa;;ts. 
1 Sl•ur..:..-: !l.·.1lrh !I. •ri:"n'·- ....;,, 23 . .-\urumn f <N..J 1 

Taxol® syrthesized, approved for breast 
cancer 
Brisc.11-\ty..-rs S-}uitib·..; Jru:! Ll:-.oi.k has b..-..-n ap­

pnl\ ..-J tiy the: l ·s Fc•oJ anJ Drug .-\Jministr.i:ion 1 FD.-\> 
for tn:J.t!T'<."l"!t l>f hrc:ast ..:an..:..-r \\ hc:r.: initial ..:hc:nwthl!rapy 
fails it \\JS apprt'\l!J c:arli.:r for sin:ilar ;;sc: against o\arian 
..:a<1..:.:r. StuJi.:s siwu rhat th.: Jrug shrinks l'~ diminatc:s a 
1hirJ t>r nwr.: ,,f tumours in sc:\·.:r.: tirc:ast cancc:r ..:asl!s 
Furth..-r -.\t1rk m hpan ;mu ·he: l"S. parti..:ularly as tirst-lin..­
th.:r.ipy. \\ill J.:tc:m1in.: uh.:th.:r th<! Jrug pwlt>ng.; life:. 
ra:-.of J< \\J.S fir-t iStllat<."J frclnl y t:\\ !rl!l!S JnJ l!n\ iron­
m.:ntJflS!SCtlffipbin.:J Sou. attl!r alnws! 50 r.:s.:arch t..-ams 
ha\.: 1ri.:J for nwrc: than 20 y l!ars. ta:-.ol has ll<:<!n sy nthl!­
si1c:J. simu!tan.:ously anJ inJ.:p.:nd.:ntly. by t\\ ''!.:ams. on..­
at ch..- '-;cripps lnstitutl! in La folla 1C.-\>. l.:d by Kyriawu 
'\; icotwu. anJ th.: othc:r by Roll<:rt Holt tin and coll.:agu.:s 
at rloriJa Stall! l"ni\.:rsity. 1S,uurL· 36-: 593-95. l'N..J: 
S.-1,·•1 • ..- 263: 9 l I. I :}<f..J I ( Sou•cl! /h·,1fr/; llnn:i»L,-. '\;o_ 23. 
.-\utumn 199..J ~ 

Oestrogen blocks tumour growth :md may 
protecr against Alzheimer's 
.-\ ;iatural oc:-stmg.:n m::tab'. l:t·: i:ihibits !h:: g~ll\\ th c·f 

tumours anJ could h:: a Jrug candidat::. a Europ::an 
r::s::arch !::am r::ports. Th:: Gc:nnan. S" iss anJ Finnish 
,c!<."ntist~ founJ that 2-m::thoxy c:straJilli halt::J rhc: forma­
tion of nl.'.\\ blood \ ::ssds that nourish tumours. 

--This pt•!::n! inhibi!t>r ,,f \ a-;cular cdl proliti:ra!ion anJ 
migration s!rnngly suppr..-ss::d hoth nl.'.tl\asculariza!mnanJ 
'••liJ tumnur gni\\th-- in mic::. th:: grt•up conclud::J. Th:: 
r.:.;ults hrmg furth..-r support for an aniiangillg.:nic rh.:rapy 
l•f human Jis::a,..-s \\h..-r:: Of!\\ hl1uJ \<."~sd fom1ation is a 
··c"minant fratur::--. lhis Cl1mpt•und. an ::nllt1gc:nou., o.:strn­
g.:n m::taholiti:. i-; a nmd antiangillg.:nic ag.:nt \\hich 
might h.: u-;.:J in th:: 1r::a1m::nt of solid tumours and oth::r 
;111giog.:nicdi-;::;h.:'>. inc lmLngd1ah..-1icr..-rmopa1h;. rhi:uma­
ll•1J arthnth. ha.:mangiomas anJ p-;oriasis. th.: !.:am said. 
Th.: 1.:am induJ..-s lhl·\lJnrl· Foh1-;_ l'.:t.:r Paul '\;a\Ho!h. 
I .oth;ir Sdrn ci;!cr::r anJ Youmin;! /han)-! of thi: l ·n!\ ::rsity 
llf I k1Jdh::rg. \lichad P..-pp::r ar.d Roh.:rto \lont.:san\l 11f 
th.: <i.:n.:\a I 'ni\as1ty \kJ1cal C::nt::r: and lkm1an 
:\dkrcr::u11 ot 1h.: I ·ni\ •sl!y of lkhinl..1. 

lh.:y al-;o fnunJ that unlir..:: i.:llrticos1.:rnids. this 
l•l.'.,lrPg.:n m.:1ali,1!i1.: d1J n.11 n:quir..- th.: co-admint'>!ratinn 
of an ;m!iCO<t!.!Ulan! lik.: h.:parin for such ,1c!i\ 11: I h::y 
conclud.: that again. o.:,tr<•g.:n is pr11\ mg to h:: mor.: than 
.;impl; an important pla: .:r ,;.,ring :1 \\oman · s r.:product1\.: 
c;cli:. 

>;.:ur11,c1.:nti'ih ar.: r.:portm).! <."\ 1J.:nc:: :h;1: o.:'lrog.:n 
al"' p!a;s a rok in h~.t!n c.:11 dndopment ;mJ function 
1hr11t1;!h1111t Ilk II ma; h::lp !1• prodw.:.: r.:c.:pt<lr' 1ha1 mar..e 
th.: hram cdl' m11r.: ,..-n,lli\l· 111 th.: ,rimulu, 1.f nen.: 
).!r1mth 1a..:111r I l11s 'h11u!d .:nrid1 rh.: ';n.1p11c i.:1i:nmunita-
111111' 1har f!ll\l.'.rll memory. rl11nr..rn).! anJ karnm!.! 

lhi:11r.:r1..:.1ll;. \\ho.:n 11t·,1rn).!t'Jl ourpur foll, 111 ni;1tur.: 
\\nmt·n. ni:ur1•r1' m;1:. h.: n111re \11ln.-r.1hlc lo v.ha!c\l·r ktll' 
rh.:m. call,lll!.! :\l1he1•ni:r·, d1,.::h.:. 'ui:nr1,h c\pl.lin 
l>r (' ll111111n1q11:: lnr111-:\llcr.111d and ..:ollc.t).!llt·· .11 
( ·111umhi;: I '111H·r"r; < 'ollc!.!,. 11f l'h\ '1.:1;111, .ind S1:r).!i:1111' 
111 :":c\\ \ nrr.. I 'y > pmtul.1tt· lh;t! ot·,tr11!.!i:ll d.:pkt11111 c1ndd 
be lll'I .t'i 1111port.11H patlwl<l!.!li:;df\ 111 lht· hr;1111 .1., ti '' 111 

!hi: h,>n~ . ..:t1ntrihu1ing to ost<.·,1p,1r,1si,,_ anJ m th::: hi:art. 
fa..:!li:ating a!h.:rnscl..-rnsis . 

rhi: tc:a:n JiSCll\C:rc:J that Ill ra! br.1ins ll<."Strll~C:ll ac!C:J 
,,m1n!.!I: ''" nl!ur,>ns in ar~·;i.s that ari: d.:stw: ::J ir: .-\!1-
h.:imi:r· s J1,,c:asl! rhc: iwmwnc: apparc:ntl; incri:asi:J th.: 
nc:ur,,n · s atirlicy tJ mal..:: rc:c::ptor-. f1>r nc:f\:: grtm th factl•r 
1>;<.if>. that is. making brain cdis nwri: sc:n'iiti\I.'. h• >;<.iF. 
thus maintaining anJ imrrn' ing contact t'i<."t\\Cc:n nc:unins 
ti.1r normal thinkinl,'. anJ C\l.'.n kam;ng nC:\\ thing-;_ .-\ 
Jdi..:i::ncy in oc:strn::c:n \\JS Ja!!g.:rous . 

Earlier Dr. Victor Hc:nJc:rson of the: l 'ni\c:rsi:y t'f 
S,>uthi::r:t California in A:::rkd..-y 1 C.-\ > ti.1und an asso.:iati,m: 
\\ t•mc:n r::cc:i,·ing hormon:: rc:plac::mc:n! th.:rapy 1 ocstrngl!n l 
\\;:rc:..JO pi:rc::n! less likdy to J::\c:!,1p .-\lzhc:imc:r·sJis..-asc:. 

01h..-rs rl"ptmc:J that the: production of cht•linc: .ic::t: I 
tr .msfrras..- that is im nh c:d in th:: sy nth<!si-; ,,f ac.:!y !ch,11in.: 
i:; mJuc::J b; nc:strogc:n. This n::urntr.msmi!!a acts in the: 
brain r..-git•n and is as~ociat::J \\ ith mc:mor: Furthl!rmnr.:. 
it \\JS !i.mnJ tlut .-\:1h::imi::r·s patic:nts ha•:: a \f!r\ f,m 
k\d of this ::nzymc:. So o.:strog::n nmIJ b..- imohcJ 
inJiri::;:rl: in this uay. acwrJing It> Dr. Bru.:i: \kE\\..-n_ 
nl!urnbil•iogi,t ofR1>ckcfdkrl ·ni•.:rsity in~;:\\ Yori.. City. 
t Sawr,· 368: 237-23Q. JIN-L .fourn.1[ .if SL·11r, •Sc'IL'llLL' 

l..J121: ..J59-..J'7'1. (99-t.l cSourc::: ll.·,1!rh lion <1m. '\;o_ 2~. 

.-\utumn l'N-t) 

First success for gene therapy 
.-\n .-\mc:rican rt:Sl!arch !C:am ri:c::n!ly publi\h.:J th<." firs! 

rc:pl•rt of a succ::ssful gc:ne thi:r.1p; that kJ ll> a p.1rtial 
wm:ction llf an inh::riti:J. lifr-thr..-at.:nin:.? Ji'il•rJ::r m.irl...:J 
h: ::x!r::mdy high choks1..-rnl k\ .:l'i Pa11i:nh \\ r!h 'ucl1 a 
Jis<•rJi:r u~ually Ji:: \<."ry ::;irl: of massi\<." h.:art al!aci.., 

Th:: hi,111ric pa!i•:nt. a 1-r.:nch Canadian \\•lfnan m h.:r 
lat..- 20s -;ufti:r::d a h..-art attad. al th:: ;ig.: of I h. haJ h; p;i,, 
surg.:r; a! 26 and \\as still sinr..ing \1.h..-n. in Junr.: I''"~- ,h..­
\\as the first r::cipi::n! of h ..-r-J1r..-ct.:J g.:n.: thcrap; 

Such pa11::n1, \\ilh famrlul h;p.:r.:hok,1.:~11lar.:mra1 I fl' 
inhi:ri! mutant or missing \<."r,1<in' nf th:: ;,:i:n..: 1h;11 c11J;:, 
for a li\<."r cdl r.:c::ptor lh.:ir il\.:r .:di' cann111 ck.ir l1m­
d.:n-;i1: lip11prot::in 1 L!JL l d111k,rernl fr11m !hi: 
hln11Jstr.:am. rh i'> :iad lip1J ;1Jhi:r.:' [!l artr.:n.tl \\ ,d "­
n.1mm m:.? thc pa-;sal-'..:' \In'! 111 d.tr.;!.:r .ir.: p.1llL'l1h .. h 1111, 

C;tnacl:.1n \\Or.Jan. \\ho h;I\.: mh.:rite,I l\\ll .:op1i:' ut th.: 
d.:frcti\:: g.:nc h::caus.: 1h.:ir •1;,1Jp1d.:m1a ;ir.: r.:fra..:1"r: 1<1 
t:<lmi:n!ional thi:raptc\. 

l'i1in::.:r l>r. fame, \1 \\ rhon ;md uilk.1!.!ui:, nf rh.: 
1 ·ni\::r-;11: of l'.:nn-;;. l\an1a. ln-a11111.: f<lr 1 lurn.m < ii:ni: 
lh.:rapy. in Philaddphi:1. h;I\.: pri:-;.:n!i:J 1h.:rr 'ui.:..:.:"lu i 
.:\p.:ri::nc.: \\ 1rh th.: tir<a ri:i.:ipti:nt <lf ;m ,., 11~" t:.:n.: 
th.:rap; Jirci.:t.:J lo th:: li,i:r 1\h.:r.: ,1 r.:dui.:!1nn nf hl1111d 
choli:-;t.:r;1I k\d' \\01'> m.1mta111i:.l tur .tlrn1"1 t\\ll :i:.1r' 

In the Wil,on proi.:.:d11r~·- a port1nn I I' p•:r n·tH J nt !ht· 
p;tli.:n(, li\er " ri:mmi:d aud lclJ, ~ulluri:d :\ dh.thkd 
r.:tro1irus i-; u'eli ;1., \CClor to r:i,..:rt nnrm.i! ..:np1._., u! rlw 
human l1m·d::n.;i;: lip<lptoti:111 II DI.> d1ok,1.:r1d-lmh·r-
1ng ri:i.:.:plor).!i:l1c int11 th1· ~ulluri:d lr\<:r ..-dh th.11.ir..:1hi:11 
lllJCl:!<."d ha..-r.. to the li\.:r by 111fU'1tltl Ill th.: rorLd rirrn­

latron 
Som.: gt·11.:t IC ;ti I: cnrr.:c led ..-cl 1, e,t .1h 1 hhed r hi:m 'i: I\..-, 

in !hi: \\11111i:n · ·. lrh:r. .ind the 11hnti:d .!.!<:11<:' 111rncd nn .111.J 
d1rt·di:d prod11i.:t111n of thi: normal l1pid-cli:.tr1n~ ri:<.:t·prnr 
I hi: \\oman·, I !>I. .. ..-mm k\t:I-. '1~r11tic1:11I: kll lr11111 
·Ill~ in:.- di ro -10-1 lllt'. di < ii:11.: 1licr.1p\ ;illo111:d the p.111..:11t 
"' ri:,rond to t<Hl\t'lll1011.tl 1ht·r.1p: "' .1 lurtht·r 1mprn\i:· 
11lt'11l 111 tht· par1c11t', I Ill lnc·I I i'f· m~ dll \\,t» .1d11i:\l.'d 



\\he01 ,,n J \\ iJd: u.;eJ ..:h,1ksr:.:r,1l-f,n,1:nn:; Jru:;. h1\.1-
'!J'm 

\Ir.ht -;i:;niti..:Jnrl: _ the \\•>ntJ!i-' [[)[_ If()[_ rar;,1 :1 
:;<11"1 inJi..:all>r 1>f .,;,1n>n.1r: rt'k Je..:lineJ fr·•rn IO I_~ 

l>d~1r.: :;ene th:.:rJr: t1• ~ S fl•!!,-,\\ in:; :;:.:nr.: th:.:r .1r: 
.-\r"rr.:r a t~•li'''' -ur ,,f l S nwnrh.;_ the :.:n:;rJf!eJ ..::::!,,rill 

r.:\prr.:s,r.:J L DL rr.:..:r.:ph•r \\ ith a su,tainr.:,l imrw' r:mr.:nr ,,f 
lipiJ pr11tik. Furthr.:mwrr.:. :\-ra: s ,1f hr.:r artt·r1r.:s J1J 
-;u:;:;r.:st that a!hew-;dr.:nish hJJ llt>t rw:;rr.:>-;r.:J sin..:r.: th:: 
:;r.:r.r: rhr.:r .1r: _ 

Sr.:\ r.:r-al tl!h:.:r rJ11r.:n1s hJ\.: ;ib,1 rr:p11rtr:JI: 1-r:r:n rrr:;!!r:J 
t>: :his rr:.;r:ar..:h :;n1up. Dr. D:l\ iJ Wr:ath:.:rall ,,f I l\forJ 
l ni\r:rsit:. l -"- s.:.:s :! ··:;r:num·· ,cr:p t~•rn:ir.'. in th.:'''''' 
rnJJ 111 "t...:~·e-;sfol -,,1mat1..: :;enc: th:.:rar: ··_ .;u:;;:r:stin:; rhJ! 
--ulrimatd: it '' 111 h:.: p1lssitik t.1 ..:11rr.:..:1 :;r.:n.:ri..: J1,:.::i-:.:' 
th:ll arc c:\prr.:s,r.:1! primaril: m fi,:.:r ..::.:Il.;--

1 lth:.:r <U((eS'><!< in (llITt:O.:lill:,! th<: (<>Jr: \\ill rr: pu!i­
lt>hr.:J '''''11 m !hr.: s..:ir.:r.titi..: li!:.:rJture_ pnifr.:,,innJI "''ur..:r.:' 
,,1iJ_ lkforc: \\' ilsnn -s tirst ..:.1-;t•_ • •lh<:r rr.:,r.::ir..:h;:rs h:1J 
r.:..:.:i\r:J ••fli..:1al pr:m1is-;i,1~1 hi tr: :;.:nr.: thr.:rap: [<l 0.:llIT<:..:l 
!hr: .-\I>.-\ •aJennsine JeaminJsr:I :;r.:nr.: 1<1 ..:omhJt .1 .;r:\:.:rr: 
inhr.:ritr:J immun11J.-ti;:1.:1~..::. \ .Jllll.<' 1 ;<"k'li--' tl_ -~ -~ :'. _~-l I_ 
ed11,1naL Y2~- ~ 2-l. i 99-l. 1 S11ur..:r:: ll<-.1!rlr ll.1n:"11.'­
'\1 • : ~ _ .-\u!umn 1119-t 1 

Lupus disease corrected in mice 
< i.:11.: tl.;:r.i!': !1as ..:.•rrt:l!r.:J .1n...: ..:.m.:J a lupu-;-liJ...r..: 

.n:t••1mmunr: J1-.nrJr:r in mi.:r.:_ Rr.:,.:ard1r.:r, 'a: th.: rr:s.:;ir..:h 

..:.ial.t k.1J 1<1 1w1r.: .:ffr:..:ll\<: !rr:a!m.:n! of pa!1..::1t- 'utfrrin;: 
fr11m ':'!.:mi.: lupus .:r: !hr:mJ!ti-u, I SI.I-_ 1_ .-\ ,kfr..:ri'.: 
:;::n.: i, .:Ir:.1rl: r::,p11n,1hk t.1r thr: nlllu'r: f11rm 

I h1, .Jr:,trn..:ti\.: J1~,1rJr:r .:an cati-;r..: in:1.1111m.1ti11n anJ 
in1ur: [•• thr: j11mh_ ,i..m. J...iJnr:: '- lun:;'- hlnnJ \<:,».:h .111.J 
..:.:ntr:il nr:r\ 11th ''.' 'lr:m l hr: \ :..:t im, prnc!u.:<· ;ml ihnJi.:' tha! 
'' 1dd: a!lalJ... hr::1l!h: hnJ: u,-;u.:. s.1m..:1m1..:' fara!I:. 

Jnhn () \lnunl/ and ..:1\Ilr:.1;:u:.:' ;I! rhr: 1 ·111,r:r,n: nt 
.-\I.1h;1m:1. Birmin;:h:1m. ll\.:J mit:•: rrc.:,.:ntin;: .I J..:!c.:i.'.!1\<." 
I .h ;:::nt· !hat Jr:\c.:lop .1 '1milar J1-;r:;hr:_ nurJ...i:d ti: l-1Jn..::. 
iun:; .md ;1rthn!1i: iomt di,r:.hr: i hi:: ,u,pr:..:!.:d !hat !he.: 
m11t.11H :_'..:rte.: ;:nd 1h prn!c.:m pr1•dui:t rni:.!ht i:ath.: lhL· 
ma"i'.: .nllnimmunr: ,1i,11rJr:r 

I h.:: m'c.:rt.:d .1 n11rmal Lh !.!<.:llr: mtt1 'i!ll:.!l:.:-..:..-11 
<·mbr:"' th;1t h.1J inh..:n!r:d [\\O dr..:k..:t1\.: i:op1t·'- 1111.: l11Hn 
i:.1d1 p.1rc.:n1. anJ rr:-1rh.:rti:d rh.: c.:mhr'.-P' 111111 th.: t.tll1,pi.111 
ruh.:' ,,f km;1!r: m1lr: 

I..:" than thrr:.: \\ .:.:~ ·, l.1tc.:r. th.: nr:\\ tit1m pap, \\ i:rl' 
t::,tr:J I hi: ui-.:rti:J ;.'.1.'ll<.:' h.i-1turnr:d1111 111 I -t:::lh .. rnJ th..: 
:•nm;: n11i:i: \\l.'fr: m;1J...111:.! hr:alth: ;i,111nrnh Pt n1•rm.d I ,1, 
pr11tt·1n .-\t'tt-r 'I\ mi•ntth. ther.: ''t'rl· n11 '1:.!th 11f tht· 
d1,11r1kr. J...1,ln.:: or bn:.! J1,..-;i,.._. or .1rrhnt1,_ n"r 11\ i:r­
pr1•dm. t1t1n 11! .rn!1h11d1..-, th.ti .1tt;1..:J... 1tw t1"u.._., I h.: lt'.1:11 
hd1t'\''' tht· 111,rni;tl I .1, :.!r..:n.: dir,·.:h prndud1Pn "' .1 
pr11fl'lfl rl'l'L'J'!Pr th,1( I' t'\\t'll!l;tl [11 .1p11p!il\I, 11r J'rll· 
:.!r.111u11ul c.:11 'u1i:11k I;, 1111, 11 .11 tilt: h111h 1k,1r111, 
1r11m11nt· t.:11·. rh.1t \\t111ld ;1tt.1cJ... h,-.iith\ t1"11t:. _1, .1 dd,·•11L· 
,1c:.1m,r .1ut111mm11nt· d1·.,-.1·.i: 

\11111rll1 '11c:c:r..:'" rh.11 1mnHmi: 1 i:JI, 1\ 1th .1 r.nllt\ I .1·. 
:.!L'llt' .md rl'i:q1tnr p..-r,1,t lrl .11L1cl-.ltl'..' 1a-,,1~t:·. I h1. u11iid 
,-,pl.1rn lt1r1" , ...,, I 1 ""ml' o.;1 I p.1r:,·nh h.1,.._. .! I .1. :·c·nc 
di:ki:I. hl' · .. 1\ '· hur or her :.!r:n..-. ,a, 11.-!I pr11h.1hh rl':·1ll.1r1· 
.1r••rt•"'' I ···nH·nr1t111.il ...,, I .lrnc: rhn.1p1 1-. ,ft'r111ik 
\\h1,h ni.11 i:ontrt1l '11:1rt11111'h\ pr111 .. !-111:• .1p11pt11·,1", '"" 
'..'l'llL' lhi:r.111: 1111:.!llf <llll' d,t\ d11 If h1•ffc'f /',-,,_ \,/[j r . . J./ 

\, 1 'll .;>.1.1.;;.1x. t•HI ,...,1111ru· !!,-.:!ti: fl,,11: .. 11'. 

\,11 _, ;_ .\ut11rn11 I 11 11.1, 

\. 

Industry consortium begins testing drug com­
binations for AfDS 
_-\ i:1•n,••rt1um .,f I tl r.:,.:.ird1-!'.1,.:J i:1•mp.im;:,_ ;h-: 

lnta..:,1mp.m: l-1 1[!.11',1;,1!1,>n,•n .-\ID:-. lku;: p._.,c.:1.,rrr;.-n:.• 
h.h 1.wn..:hr:J .t 'tuJ: mit:.1ti\:.: J..-,i;!n:.:J 1,1 ::\ .1!•.:.I!.: L1r:Ji\ 
.! ,;.:rar:, t1f P•'\\t'rfal tnpk-Jn::; ~11mh111atl\1n r.::;!rnr.:rh t.1r 
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"Jl',1\ 11~ Ill Jn 111.J ,1'l'.'l'1f '.J.'lllll:Jlf/j\' jP l·''ll>• :>Ljl \l'J·'I' 

pjr111:i inp ;';1ur 1: J"l·''·'I' 111 nHJ••Jr.) l!ll•''\ w \u,1.1,rn 

·''jll(j l<lt'1.I Ull'.'l 1' !!JI\\ ·'ff1••yl'II•'' l•l -1 1l\l'jl) 

s, 1aw!aL/ZJ'rl 6u!J6ue1un 

tthl•I um111n\· 

-~: "''\ ·,u .. :u.11 1111r.>JJ .1:-1111•..;1 ·\\:>J(j JtJ •'l ;';w 

-r1,1:-.'r '..JJ•'.l.P .i'' u1•111·:-11Jnr r111\1: Jt-'l! pm: ,;;111r -;c11\· 

u11 'lru: ;1::>m1p .">Jn1p:>1:,l j'Jlh'lj' ... c111 \ll.11' ·''·''P .l" JI\ 

'-'Jnp.1:i,11J rm: '.;1: .... 1: 11·:-:uq1.11J r1rpun' t!•' .1.11:';• ;'lll' 

\JJJn, ;irup j'li'r nrp :>~jlJU;>l.1' jl:l' \.1],">1 .'lJl'lj' l'l '-'llll:ju;1>.' 

1.1...;m.1m 1•'.l um11•j ;· .1p1 ,,,;J •'l lJ•'!l·' p.v:m·;i;1' .. ur ,:i.; 
·:11:u:> 1r;';.11 r Jt•ll -1 UP;;l'J<'Yl'!i•'.) \:ll'Juh•:>1.11u1 ·'Ii I 

__ .J.~tp.")~t'J ;-;u1'1J1.l\\ ..... ..,1urJUh'."' 

"'-l l•' ,,1rnrJu:1•:> 1n1i'1'1ru1 \y '·'Tlll' ;in1r .1,111:;1'J1:11 1 .1 

,1: Ii·'" •l' l11llJl'llli.jUh•.~ l•' J.'lll'll•'·' ·'ill J'lil: lll'lll'llilll .•q; 

.~1r,:p:"r.J t)~ '-Uj'a:rq.'.":·qu J,,F~'-~f" .. ''l '-I lh'ilr..!l'"l'~!i'':" 'liil 
)'' p·\,:; .~q I l'·~l ''l 'r"l:t~''jllh'."' ,.,\ll:'t' tpi" ..... '1a1rJtutl_"\ iP' 
''111."'J:l '~ Ut)l1i'.h'"'1rii~'.-l \i..n·JtUt'-"J."\ll!J ."\lp Ui ,i~q,J.~'-iUl."\l\ 

1~-(1f,,' I, •'\ · ... - ,'1• 1 ·_J1l};J.11•j\ 1:-:'1/1'U;!_-;1:••!Y J"Ur ...... ;,;,,J.,_ .. ;,:."":;f·-1-~:J_"I:._.,_. > 



1.kli\ .:r Jru;.:s hl sp.:cifo: tJ.rg.:! sit.:s in th.: boJ: B: 
unJc:rstanJin:; th.: \\a: in \\ hi.:h panicul.l!.: s: st.:ms .i~.: 

h;inJkJ b: rh:.: hoJ:. C<'ll,,iJ;i! par!ick> ha\.: b.:c:n .:n­
;.:in.:.:r.:J (,l rarg.:! sp.:citic sires. ,,m microsph.:r.:s. 
·:r.iuls1,,n, ;inJ liros,lm.:s .:;.m l:i.: us.:J J.~ Jiagn,lstic ag.:nb. 
tl' Jd1\ .:r Jrugs J.nJ 1,, <:J.rt; \ a.:cin.:s. 

h'r infom1J.tion in th.: firs! inst.inc.:. picas.: .:ontJ.:t· 
Phi! O'L.:ar;.. Bi,•R.:.;.:J.r.:h lrdanJ. :-"t,rbain. liiasn:.:\ m. 
Dublin ll_ lrdanJ. Tel 353-1-83-•ll--: FJ.\.: :53-l­
s~-nl-t> 

Recombinant products from yeast 
rh.: : CJ.St .\-,1.-,·Ji,l!'0/11.h°<'\" c"<'r1.'\"l.,·1,l1.'. \\hi ch hJ.S h.:.:n 

tradici,ma!I:- us.:J in th.: br.:\\ in;.:. bJ.king anJ win.: making 
mJustri.:s for c.:nturi.:s. h;is b.:.:n Jc, d,,p.:J J.S an imp.mane 
h,,.;t for th.: proJuction of J. fXllcntiJ.11: \\ iJc rang.: ,,f 
inJustriall: imp<mJ.nt prot.:ins. 

R.:s.:J.rch funJ.:J unJ.:r th<: Fl· BRHXiE programme: 
has ISlllat.:J s·.,,,.1z,1rnm1·,·,·s mutants '' ith intcr.:~ting 

prnpcnr.:s. 1 h.: PWJC:Ct has aJJrcss.:J the pn1bkms of: .:;1st 
.:::II \\J.11 t>r..-a!..ag.: for th.: rc:l.:;is.: of c: toplasm1call: 
c\.pr.:ss.:J pwt.:ins. ;inJ J.lso of impnl\ irag th.: .:ftici.:nc: ,,f 
~.:cr.:tion of prnt.:ins thJ.t can he r.:c1l\ .:red\ ia th.: sccrl·tion 
p.ithi\a: 

On.: aspect t•f th.: project in\:.:stigat.:J th.: secretion 
path\\a: 11f S.i.-.-h.1rnm1·,·,·s. This p;ith,\a: is suitJ.hl.: for 
man: of the natur;ili: s.:cr.:t.:J proteins. such as hormon.:s. 
\tin: foreign proteins arc in.:ftifi.:ntl: C::\pr.:ss.:J h: :.:J.st. 
hlH\C:\c:f this n:s.:ar.:h grnup ha\t: isPlat.:J mutanh that 
c:\hil:iit an .:nhanc.:J s«rr.:tion ph.:n1lt: p.: \\ ithout an ;!SSll· 
ciat.:J increase: in t::\prcssion. Th.: mutations are chromo­
-;nmall: h1ca!.:J anJ arc ::urrcntl: being iJ.:ntiti.:J. One set 
pf mutants ''ere .;d.:cted for their ahilit: to s.:cr.:tc 
cnhanc.:J k' .:(.; nf mini-prninsulin. in..!icating that the: 
cnuld l:i.: tl' .. .:J "' incrca-..: r.:.:nml:iinant insulin prnJuctinn 
fn,m :ca-;t. 

lh.: \cCnnJ asrcct 11f this prorcc! lkals \\ ith c: tn· 
pl;i.;m1call: C\pfc\scJ rrntcin-;. ~uch as \ iral-Iikc pJrt1cks 
for \accine .... \\h1ch nl·.:J rn h.: r.:c1l\.:r.:d \ia c.:il l:ireakag.:. 
.·\ numt>er 11f mat;mt-; ha\c h.:en i-;olated which h<nc a 
1emp.:ratun:-o;cn,iti\ e I: 'i' rh.:not: re I h1.; 11p.:n-; the 
po-.sihil11: 11! pn•\ iding an dkcti\c ... rrateg: for protein 
r.:ka'e The gene-; imol\ed in three of these mutants h;l\e 
hccn d1>n.:J and anal: s.:d. In aJJiti1>n. km1.:nt.:r ': -;i.:m' 
h:l\c: hccn dc\clop.:J to 'tud: the rckao.;.: of th.: rccnmhin· 
.mt prot.:in Further 'llld1.:-; nr1 the nwkcul;1r charactcri,tic' 
11f thL''t: nmt.1111\ \\di pr"' id.: th<.: ha ... i.; to further manip­
ul;11.: c.:11-inh:~nt: l:<Hllrnl and Ill turthcr dc\dop the 
prnt<.:1n r.:ka'c ': '!cn1 

S.h · ... h 1r,,nn ·, 't'\ 1. ·t·1-.. Tf\l,ft. · i" a food-!..!radl· nq!\U1 i'\rtl 'ill 

appl1.:.1t1nrh \I 111 me Iudc the prnducrinn of ind11 ... mal gr;llk. 
!°l>lld !.!r;1dc ;1!1d rncd1cal !.!rad.: l·n1: me,. I he prnduc11nn nf 
pr"tl·in' for \,lC(in.:," ;1 po,-;1h!c apphc;111nn In add1tinn. 
lhc prndlK[IOTl pf .1Ulhcnt11: human pro!Cln\ fr11rn :ca\[\\ :ii 
hL' ;, ~.:: ;1pphc1!1on for the pharma<:.:utic;1l indu,rr: for 
i"urthcr 1J1forrn;1!1on. 1n the tir,t 111,rancc. co111a..:I. 
Phil< 1·1 .:an. B10R,»carch lr.:Lmd. lorh:11rt. < il.1,nn in. 
llu:>llll •>. lrd.rnd Id ;.;~.1-in-01--:-. ;-.1, ;.;\.(. 
x;-o!-6 

Victorious sponge 
\1.1r111c Ul'alllrt'' h.l\l' ln11"' hct·n .1 f.•c1i... lnr .111!1L.lllLl'r 

dntc'. d1•,(t1\ l'f: prP:.:T.ITllTllL'\ 
·\n1nn;1 \t.1ll' 1 ·1111..-r·.111 111 

I hh. npla1rh ;1 lc".1111 frn111 
I c111pc·. 1·, lic·c.111,t· 111,111._ 

t f<JtJ51 

marmc animab h;!\.: >ltr\ i' .:J \ irtuai!~ uncha!lg;:.l ri.•r 
milli11n-; ,,f :c.1rs. anJ the: harJI: <:\er get cm..:.:r 

lhc .-\riz,•na !cJ.m h;is t>cen stuJ: mg ,,r:.: ,,f the 
!1>ngc~t-·;un i\ ing .:11mpk\. lik-fom1s,>n !he planet mJ.rm.: 
'P'lllgcs h>S,il sr,mg.:s 1l\Cr a billi1111 :.:ars ••Id h.!'.t· h.:.:n 
ti.>und \\ hich ar.: iJcnti.:al !1> 1,lJa: ·" am ma I'. anJ '11m.: 
-;pc.:i.:.; h;l\.: \ idJ.:J minute: ;rnwums ,,f .;,,mp,•u:-I..!s \I l:lch 
arc .:ffc.:t1\.: ag;iinst a k-.\ runw•irs. ''"\. h,m C\ er. th.: 
tc:J.m has found a C<llltpounJ \\ 111.:h \\l>rb again;! ;.11 k;.ist 
20 .:anc.:rs. 

rh.: C1>mpound. Juhb.:J Splln;!iStatin. \\J.; C:\.!ractcJ 
fwn~ a m.:mh.:r ,,f th.: Sr1mg1,1 fa.mil: 14.>unJ in th.: eastern 
lnJ1an Oc.:an. rh.: t.:am C::\tractcd ..ion kg 11f sp1,ng.: \\ ith 
m.:thanol. foll1m.:d t>: an .:th: kn.: .:hll1riJ.: m.:thJ.n1'l 
mi\.tur.:. th.:n purilieJ th.: .::\tract t>~ chr,,m.1t,1;raph~. I hi, 
: idd.:J on!: 13 8 "1!,'. of sp,1n;!istatin. \\hll'ie structure \\;ts 

founJ t>: infrar.:J. ultra\ inkt J.nd nmr sp.:ctrthCl'f'~. 
The :.:am ran sp,mgistatin thr.,ugh the: I S 'J.rional 

C anccr ln~titut.: · s sen cs ,,f tests agamst hO human tunwur 
cdb. J ,, their rnrpfr>.:. th.:: founJ 11 has "ph.:n,,mcnall:­
P•'ICnt acti\ i!: .. against 20 11f them: thr.:e ku!.a.:mia~. t\•.11 
-;mall cdl anJ four non-small cdl lung can<:crs. Ii\ c c11lnn 
canc.:r-.. thr.:.: m.:Lmomas. 
renal tumnur. I Source: 
' S.:premhcr ( 91)._i l 

I\\ •l l\\ arian canc.:ro; anJ 1>n.: 
( "hc·1111srrr .\- bi./11,rrr. 

Regulatory approval given for novel in vitro 
test technique 
I he I ·s !kpan:n.:nt 1•f Transponatwn 1 D<) i l ha' 

appnl\ .:J the us.: of :\,h am.:.:J Tissue S.:i.:nces !r.c. ·~I.-\ TS. 
I.a Jolla.(':\ I Skin2 T\1 111 ntru l;1ht>rator: tc'\t kit as an 
alt.:mati\.: to Ii\:: animal te-;ting ni" pot.:ntiall~ c1>'."1w.;i\1: 
materials. rhc product wntain ... li\ln;,: hum.m skin ti-;,u.: 
that 1s cultur.:J using .-\TS. li"uc .:ngine.:rin~ t.:chnoh1~:. 
\\hid1 i-; hao;.:J on tt:chniqut·s '.!1!!:;:!!:. d.:-..:!•'I .:~ .!! !'r•>cr.:r 
& ( iaml:ik 1Cincinnati. Oii I 

.-\TS ofricials 'a:. th.: .1ppro\.1I mark ... the: tir-;r 11m.: a 
g1l\ernm.:nt regulatnr: ag.:n..:: ha, ~r;mtcd an .1ppn>\al for 
an 111 ntro te·;t m.:tlwJ C!lntamin;,: ..:ultur.:J human ti,,uc. 

.-\ccorJing to A; S. the appr.•\ al came ahnut ;io; a result 
of !he [)()T'S impkmc:n!atilln llf ;t ( ·nitcJ ';i[it •Th J1rc:cli\ C: 

t!ut r.:<Juire' all 1rano;p1•n.:d h;l/ard11tl\ m;l!.:riah tn he 
tco.;tcd lahdkd and packa~'.L. ~ ha,t.:d nn th.:ir l.:H:I of 
potential corrosi\ it: Cnrrll\l\C rn:1i"r!;1h ;ire rhn,c that 
c;111\c \ 1o;ihk. irre\.:rsihk dc,1ruc1!on 11r ;iltcrnat111n nf 
human ,l,,ni I h:: appr1l\ al ~ranted ft•r :\I\· ~'" appli1.·, !<• 
the tc-;tin~ of spc.:ltic I: pc' nl h;11.irdou' mat.:r1.tl, \I h1ch 
arc tran,port.:J m int.:r,t;t!c C:PfllTllt'rcc I o.;,11irc.: 'i<•1.-!1. 
!-.n-.:111««n11-.: \,u '· Jul: i <1•1.11 

Livestock applications 

Jockey club changes to DNA typing 
I iw I ·s .ft1..:~c: < ·11111 ,, "\\ 1td11n!.! tr•>m hl<11•d-::r111~ 1" 

I )\;_.\-t: pin!.! ltl \ ··nt: r.1r.:n!.l!.'.L' (Ir .tll nnd>nrr; In.ii' 
Sr;in;,1'.-! in 1'1'1'. 111• lt>,d 1.:i!l hc f<'!.!hlt:rL·,! Li!lt1111.·d In 

r.1c:..-11111rtl !hL·tr p.lfL'll!<1'..!L' h.1·, h1.·1.·11 \L'rt!i,-.1 h~ fl\;.-\ 'In\! 
,1;dltt111' h.1\C h1.·e11 (l\; .. \-111'<=•1 .dre.1d:. ;in,! the· .l1>d1.·~ 

( ·1111i ,, Tlln\ 111!.'. In l\ pc· .di ni.tr<."' llll.kr I;; h: rh·: L'lld "' 
r It,· \ «.1r 

I he· .111c~n < · 111h, ''<'I 'L'L'' rh,· i leL«lin!.'., •I th11r1 •lic•lthre.I 
r.lll'h1n'c. I n1l.1\ 111.d· .ITL' rl·~·1,11.·rc'll 11111\ .il1L'1 .1 i.1h11r­
.1!11f\ 1t·11lil"• the hl11"d ,,1111p:1.· .111d ph1,1c.d 111.11!..111, . ., \lllh 

rh11·.c· ot the p.1rc·nt·, 

----···------------------· -· ---··-·····------· 



:"ht: fock.::- Ciub n:;mJ;.:tc.:J l-111,lJ-t: ring llf all nC.:\\. 
bt>ms i:l th.: miJ- I '180s But ''"''.' last : c.:ar JiJ the.: •lth.:r 
l'n:c.:Js ; -iuar!.:r h1,rs.:s. .-\rabians. .-\rrah,11s;b 1 adopt a 
1'11".•J-t: pin:_: .;tanJarJ_ I Sl'Urcc.:: _\f,-1 ir.111 !l!l! -_, 81.i1<·l·h­
•r .. f, ,_(1- \,·1n11,;r.-ir. I' .-\ugu<t i'-l\l-l1 

Genetic engineered rabies vaccine 
Rc.:,.: .. m:h.:rs ;H \1c\b.st.:r l "ni\a~ir:. CJr.J1fa. ha\.: 

J,:\ di•r.:J ;1 r•lSSif!k (tlUn!C.:rstril..c.: lt1 th:: thr<.:Jl tlf r;ll:Clltlll· 
S;'t:C!fiC ra!">i.:s. a strai:l that itJS 1'.-:.:n \\Ofking ib \\a: It> 
( )n1ari1' fr.mt th.: rn:C:-.:ast.:m l "S.-\ for ti;.: past ti.,ur 
J.:cJJ.:s_ II is the.: first tim.: g.:n.:ric .:ngin.:.:ring has !-:.:.:n 
hJm.:~sc.:J in Canada to !ight th.: prol-km_ 

f"h.: Ontari•' g1n.:mm.:nt ••r.:rat.:s an .-:fti:cti\C.: carch­
JnJ-rdc.:a.;c.: rrngramm.: Ill inoculate: wild aninuls \\ ith a 
\ace in.: basc.:J 1•n Ii\.: rahi::s \ irus_ \\hik th.: m.:tlwJ \\ 1•rl..s 
\\ irh all .;p.:c1c.:-. .,f antmals. it faib \\ h.:n us.:J as ;m­
Jr1,rp.:..t hat!' in \\ ilJ.:m.:ss ari:as_ h•\.:' Ji:,.:lt•r an 
immunit: \\h.:n th.:: t:;!t th.: \accm.:. hut th.: r.1.:1!wd ha.; 
prtl\ .:J in.:ffrcti\ t: \\ ith raCCtltln.; 

,,, '''" c.: th.: rrnhkm. r.:sc.:archc.:rs l<"•••"- a rahi.:s \ iru-. 
;;.:n.: l..n1•\\!1 tn caus.: .. m immun.: n:·;p1insc.: and splic.:J ir 
in!t' human aJ.:n1l\ iru;. a hanni.-:ss \ irus that caus.:s 
s: mptoms -;imilar ltl rhc.: common cold_ Prdimina~ h:srs 
in.ficat.: th.: moJitic.:J aJc.:n•.H irus is .-:fti:cti\c.: in cnmbating 
rahic.:s :n raccnnns. fo\::s ;mJ skunb. 

\licrnBi\ Bioo.;:~ .. 1c.:ms of Toronto is \\1,rking \\llh the.: 
r::si:arch.:rs 1t1 cnmm.:rcializ.: the.: \ accin.:_ Furth.:r testing 1s 
rc.:4u!r.:d h.:for..- .-\griculturi: Canada appr1nal. hut 1f the.: 
\;\CCin.: CPr?ilnUC.:S ltl p.:rfomt \\di. II c11ulJ ht: air-Jrtlpp.:J 
111 im1.:u!.11.: 1\ ilJ animal" in the.: n.:xt !hr.:.: :.:ar.; and ti.: 
mad.: ,1\ailahk for 1.ltm1.:-.11c Jogs anJ cats_ I S11urc.:: T/1<· 
lg!i1ot<',h liu!/,·!m. \"o!. 2. bsu.: ~- Si:pt.:mhi:r 199.t) 

New developments to detect latent porcine 
viral infections 
-\u1.:,1k~ ·, J1,.:;h.: i' a ma111r cati-i: 1•f .:cnnomi' loss 

m th.: rn in.: mJthtr:. afkctin:; main I: th.: -;.:ns0~ anJ 
ci:111r.tl n.:uriin-. nf .1ff.:,·t.:ll animal,_ lhi, di,.:a.;t' is cau-.;.:J 
b: ;1 \ 1rn' hd1•n:;m:; to th.: alph.1hi:rr.:'\1rn-; famil:. thi: 
r'i:udnrahi.:' 11rn-; 1 l'R \" 1 I h.: \ 1ru-; can t:\l'it lat.:ntl: in 

chi: armnal 11..: man mad1\t: 'lat.:l. 1\h1d1nl!.:.uh11 1' nn.: 
of th.: 11111rc.: d1fliulil \ irn'.:' IP .:ra1h(att: fr1in1 a pop 11i;1! fl 

11f rl!.!\ .-\ni11Ul'i L.lrr: lrl..! th.: \ lrtl' l!l ih !.lf.:111 f11rm \\ill 
ll<l[ ht• \UbJt:..:tt:d [O tflt: di\l'.ht:. Untd tht: \ lrlh r<.:;tLti\;ltt:\ 
'ilhkr ni:11 (1111d1t11•rh 

lh.: 1'11l:m.:r.i-.: Ch;1m K.:ac11nn ll'<"K 1 1\,h ;1 111;1u1r 
1!.:\t·l<'pm.:nc in n111kcubr h111!(l:;~ R.:-;.:.ird1i:r' ha\ L' 

.1.tnrct:d th1' 11<:1\ t.:.:hniqut: 1" dnt:lor .1 h1:;hi: 'r.:uric and 
't'lhl!l\l' f'< .R ;1";1: 111 1dt:n!1f: rllilllH.: ;1111111mh 11! l'K\. 
\ iru'. \\ hich nu:. bl' rri:,.:nc l;1tt:ntl: 111 d1f!i.:rt:n[ [h\lll'\ 
flri.:rh. tht: ;i,,,1: 111 1 ol\.:' .111 1111<.:rn.tl ,t,1nd.ird 111th ;1 
"·q11.:nct' 'imil.ir t• l'R\" 1\111i.:h 1, :1d1k,f 111 th<: l'C ·R 
rt·.11.:111111 I ht: rr.1t11.~h nf !hi' r.:acl!Pll .lrt' 1k!t"lll'1I .md 
.111:11: 'L"'I h: ;1 "L'q11.:nccr I h.: ;1,,,1: ;, hi'-'.hl: rt·pr111!11c1hk 
1•.1th .1 dl'!t:dl!lll limlt 1>:Ji1't 11111.: cnp\ nl l'R\. ()-..;.\ !!11. 
.1"·': c.111 lit: 1:,t:d tn d1,tin!.!111,h d1lkr<:nl 'lr-1111' 11! l'R\ 
.l!ld 1, ,!I,., \.d11.1lik for 111111111orin'-'. 1.1lllllt" dlillcnn 

!he· l'R\. Cie·nc, "re·c1!ic !i>r L11<.:11~:- l..11111111 .1, lhl· 
I .ll<"lh.\ .-\,.,nc1.11i:d I r.HhUl("l! I I.\ 11 h.11c· hl'e'll ·.i:q11e'llLt'li 
.1rtd clnnt:d l:L''l'.lrdtt·r, 11,111 .irt· ·,\11rl..1Jt'..' nn ,1 l.11l·r•;1-
m,1rl..rr !"r l'R\·-111ft'rt1nn 1" dni:iop ;1 d1.1'-'.1t•"t1c· h1t en 
1kkrm 11k 1 ! .111d 11 he·n l'R \. '' pr<.'.,l'rtt L11cnl I\ 111 pie"_·, 

I h1·. lll\c">tl_~:;i1111n '' .1lll"lllf'lllH' 111 rc·d11c:e· lit·· p.1th11-
c'l'lllt·111 o! rl'c11mh111.1111 l'I\\" 1<1ll.,111rtc' 1c·r1·nc \\"rk h1 

Samhhi ,·r .1/. ti 4•H. l'r, •,· \,lli _-k.zJ .\, 1 l ·s.\SS. 
-W2~-.t02ll1 \\hi ch h::is ~ti.11\ n that p1>r.:inc.: tunh)ur n.:cn•sis 
faclllr alpha t rSFu 1 has anti\ iraf dlt:.:!s usin:; r<:Ct>mhmJnl 
\;u:cini;! \int' m a nwusc.: modd . .-\ simdar appwach i~ 

h:m:; u.;.:d 1': this :;n.•up \\ lw di:' d•.ip.:J a ri:.:1•mhinant 
PR\. ca~ ir.g th.: pore in.: f"\; Fu gen.: unJ.:r th.: nm:n•I nf 
s.:k.:1.:J \ iral pwnwti:rs. f"ht::>( n . .:1•mbmant PR\. \ 1rus.:s 
\\ ith nwJiti.:J patht•g.:nicl!:, \\iii bi: im.:stigat.:J in pi:_:s h: 
anal: sing th.:1r nrgan tr11pism and Liten.:: charJ.ct.:ristics. 

ri1.:st: rc.:sults \\ill ht: of ;iarticular int.:r.::>l ltl Ct>mpanit:s 
in\ ohc.:J in th.: Jt:\ dopm.:nt (lf\t:tenna~ rham1acc.:uticJb 
-\n nppl•f1:ill1it: .:xists l~>r a lic.:n~t: agr.:.:m.:nt 11r it•mt 
\t'.'ntur:: 1\ ith a \it'.'\\ Ill th.: J.:\ .:!npm.:nt of a c11mmc.:rcial 
1.li;!;;nostic kit for the.: ~.ktc.:crion 11f lat.:nt PR\" \ irus in pigs_ 
h•r furth.:r infomiati1.in. pkas.: contJ.ct Phil ( YL.:a~. 
Bi11K.:s.:arch lr.:IanJ. hirhairt. (ilasn.:' in. Duh!in <l_ !rd rnJ 
li:L _:;~_:;-l-S3'017-: F.i' 353-J-s_:;-01'11. 

New tick vaccine launched 
Th.: d.:\t:h>pm.:nt of tic!.. strains r.:sistant 111 all rna_11•r 

chemical gwups is a prnhl.:m ,,f major cnnc.:m 1t1 callk­
m.:n. lncr.:asingl~. hoth fic.:d anJ Jai~ farmi:rs ar.: strng­
:;ling to produc.: m.:at and milk fr.:.: of ch.:mica: r.:siJu.:s 
1\hilst maintaining an acc.:ptahl.: k\d ,,f tic!.. c1mtniL 
Caul.: ricl..s caus.: rniducti' it: l"ss.:s m .-\ustralia also 
.:-.;timat.:d at m.:r S:\ 100 million p.:r annum_ rt1.: ne1\ 
1accin.:. call.:d Ticl..li.-\RD. is th.: worlJ"s first g.:nericall: 
.:n~in.:.:r.:d anti-parasite \accin.: to h.: r.:gist.:r.:d for 
rnmm.:rcial use.:. The.: \accine i' c.:llc.:cli\t: againsr all 
ac.1ricid.: r.:.;istant cattk strains 

\!or.: than t.:n : .:.1r-; ,,f collab11rat1\.: r.:,.:arch h.:t1\ .:.:n 
th.: l"SIRO Di\ i~.1nn ,,f rri•pical .-\nimal PniJtKt111n and 
Ri1>t.:ch .-\ust•a!ia. a m.:mh.:r nf th.: lln.:chst group. has 
culminar.:J '.n ch.: rrnduc!lnn nf Ticl..(i.-\RD licl..<i.-\RD 
ha' hi:t:n <:'<tluati:J in <.:'-lt:n~1\.: ti.:IJ trials on h.:d anJ 
dai~ rn,p.:rtii:s during :h.: las! li\t: :.:ars_ \1,;idi:-;pr.:aJ u-..: 
on comm.:rcial anJ r.:s.:arch prnp.:rt11:-.; has dt·monstrar.:J 
ch.: sati:r: anJ dlicac: nf l1ck(i.-\RD a'> part of an m!i:­
:;rai.:J lit:!.. cnntrnl rr11'-'.ra111111.: 

lie!..( i.-\KD c11ncair.s BmSll. a lit:!.. :;ut pn•t.:m pn•Juc.:J 
h: ~.:n.:tic l·n:;in.:.:ring It h;i, h.:i:n purifi.:,I and incorror­
;11.:J ul!n an nil ;1J1man1.:J \.1ccin.:himdar ro th.: aJ1u\;mc 
"f th.: hmin.: \1hn11sl'> \;H.:cin.:1 Cank \;1c<.:1nat..:d 1\ith 
I id.< i.\KD prnduc.: 'l;i:citi..: ;1r1c1h1•d1i:' a,:.mhl ch.: '-'.lll nf 
tit.: c11tk tick. Wh.:n ;1 cank tid kl'ds ·in .1 -.;1.:.:inaccd 
animal. i: \\ill tal..l' ur tht'.'\L" ;rntihodi ... , \\ h;dl hmd [I) ;inJ 
cbmag.: th.: ~uc llf th.: 11.:I.. !ht: 11111,1 '!~ni!icanc rt:,ult of 
cft1, I\ a rn!ucti1ir1 of up to -o Pl'r t.:l'nl In ch.: krt11it1 nf !hL' 
ti.:k-; D;1rn;:i!.!.:,! tick' Li: l.:1\::r L'!.'.i''· ft:\\l"r of th.:'i: .::;:;' 
lt;11ch '1:~c.:,,full: and !i.:11.:r of cft11,i: l.tr\,1,- hi:..:d t1d,l 
tit.ti do h;:td1 ar.: \ i.1hli: I hl'rdor.:_ \ ;iruna1111n o! .1 ~rnup 
of c.lltk \\di rc'lluct: lht: h111ld-11r "' [!(k' 111 !he r;i.l,1<1ck 
le " ch.: 11..:I.. pnpul.1111111 1r1 ci11: p.1d,!01·k. n11t on thL" 1nd1\ 1-
d11al 1..111k. th.11 1' tit,· pnllll" Llr'-'.L'! o! the· 1.1LLll1c" 

I 'L' •ii thl' \,:c:L"l!le" t'\l"r\ ti 111 lll'e'I..' d11m1'-'. 1h1.· t1.:k 
·l·.1·,,111 \\ill JlUIJtL1111 c<'l1111111<1l!' l'lil'l·ti\l' ,111t1bnd: k\l·l­
\llt1Lh \11il rcd11t.:l' t!tc krlil1t1 nl t1cl,., n111..1t1k 1hr1111C"hn11t 
lite· "e"l""l1 I he· dlc·1 h nl 1.1c.:111.1t1P1t 11 ill h1.·u11ne· i:11dc11t 
,1!1L"r thl' !ir'I !1\11 m•1nth·. ,If "'"· 1111h IL'\1c·1 1. hl'lttll".il 
lrc·.1!111..-nh h<."111'.' 11,·L·,kd l«r !he· c1111tr11l 11! 11d,., 1 I \lr.!Clt"d 
lr11m l1"1r.1/.1,:.111f11,1.·, /i11,,/,,:•1.\·,.i I_'" ;_J1l!ll' 11111.11 

Chicken anaemia virus (CA V) 
( lJh' "' chc· l..ilkr' "' \<'11Jlc' d11(h' !'. ( h1d.e·11 .-\Jt.lc'ltll,! 

\"rnr ... 11r I ·\ \ .. 1 ... II I" hll<l\\ It '-,(J",lllc'l .1 .. II Ill.I\ ... 1111d. 



.:hrd.r:n' sutkr fr,1m .uu..:mia \\ ith simrbr ,: mp!t>ms h' 
tlll•x ,,f hmnatb. thr:ir .;!,.in !'rui,..:s. the.:;. arc.: strc.:,s..:J anJ 
fatigu..:J anJ the.:: c.:Hh.:r Ji.: fr,m1 th..: Ji,..-a,..:. ;tr..: ..-ru,h..:,I 
in a d1id.::n ,umpr:,lt:. ,,r if rhr:: 'Uf\ I\..:. h;1\.: l.'\trc.:'11..:I~ 

P''''r ;.:r1>\\ th 
I h.: Rural B11lfl1.:J1:.:al R..:.;..:.m.:h l ir11up .It Cturk, 

Stu.m i ·ni\.:r,it: in _-\u,tr.1!1.1 h.1, ju,! li1:gun ti' rr:,.:;1rd1 
anJ Jc.:\d1•r a ti:·a ti•r l ·.-\ \. m m..:.tt pn1Ju.:m:,: lirrJ:- \\ ith 
\\,,rfJ-\\ iJ..: r<•t>.'rlli.11 for .:1>r1tn>l 1>f thr: J;•..:J.•..:. 

In .:harg>.' ,,f thr: r..:s..:a~ch i.; m:cr1>!>it>lt•g;. kctur..:r in 
th.: S.:h1•<>i ,,f S.:1.:nc..: anJ rl·chnt>k>g;. I >r < ic.:t>ff Cr;m forJ. 
\\ h11 ..:stim;H..:' that C.-\ \. c1hts th.: .-\:isiralian chicl....:n m.:at 
mJustr: at k.isr S 1- milli1>11 r..:r annum 

C.-\ \ \\ .t, lir,t J1sc1n ..:r..:J h;. hp·m..:s..: rr:s..:ard1..:rs in 
I <I-•) .mJ it \\,h li>unJ h• mkct la: m:: h..:ns. \\ hich pass the.: 
\ irus h> d1icl.., thrnu::h the.: ..:g;:. n1.: Ji-;..:;is;.' gnms in the.: 
: 1•ung tiirJs · l-i1•n..: marn>\\ Jr,rupting thr: nnmul pwJuc­
tion pf rr:J anJ \\hi:.: hl,>nJ c..::ls. \\ h1d1 in tum affrch <hi: 
immun..: ';.sti:m i ·K rr:sc.:;m.:h !us li•unJ tfut rf olJ..:r hirJ, 
arc.: mkd..:J h;. the.: \ irns th.:;. ar.: unlil..d;. !11 Ji.: 1>r <.:\ ..:n 
slhm signs nf th.: Jro;.:as..:. hut th..:ir gn>\\ th is r..:strictc.:J. 

I >r_ <- ·ra\\ forJ has r..:c.:i\ ..:J J m;1_1<•r r.:s..:arch grant !1> 
proJuc..: an FLIS_-\ 1..:nI;.m..: link..:J immunns1,rh..:111 ;1,sa;. L 

;1 1..:,1 u.;.:J tn Jiagll!l'iC.: man;. human anJ animal ,!is.:as..:s. 
rh..: prn_1..:ct " [ll pr1>Juc..: a t..:-;t tn d.:tc.:ct \\ h.:th..:r a chick..:n 
is inli:ct..:d '' ith C _-\ \. sn llUthr..:aks can hi: iJ..:ntili.:J anJ 
al"' tn tdl \\hc.:th.:r a chick..:n is immun..: !1• C.-\ \' ..:ith.:r 
nalllrall;. or ti;. \ accinatinn. 

In wn_1unctinn \\ ith th.: CSIR< > ll!' i,ion of :\nimal 
I k.1lth. Dr.< ·r.I\\ ti•rJ and his t..:am ;11111 h> dim.: the.: antig..:n 
f11r ( ':\ \' ll'>in:: F-.»,-h.-rr,-ir1<1,-. 1/1. rh..: , __ - ,·11/i \\ill t->..:cnmr: 
the.: factnr:• (11 pnidtt<:..: th.: ;rnti~..:n ch..:apl;.. I hi: l ·slR< > 

rr:,..:arch..:rsar..: \\1>rking nn mcr..:asin:: the.: .:flici..:n.:;. ofthi' 
1..:chni,1u.:. 

It " c.:rl\ ''a~..:d thi-; \1<1rk \\ill hi: .:11mplr:1..: h: 
June.: ll)l)~ and then an LI.IS.-\ tc,1 \\ill hr: pn1duccd h;. the.: 
Rural Biom..:dical Rcst·arch I iroup al ( ·s; · tn he manu­
fa..:turcd anJ m;irl...:tr:J h\ J< ·1 - !'ropic;tl Brotc.-hnnln~;. l't;. 
l .td ..• 1 ()u..:c:ri-1.rnd comp.111~ th;11 'r''~cralrI..:' 111 launching 
.-\th Ira I i,m Hl \ r:n ! !l!P, t S11urcr: . t It\ rr,1/,1\ 1,111 flr, '" ·, · h11u/,,_'.!,_L 

\'ol. -1. \.:11 --i. .-\u;:u't I 'l'l-1) 

Agricultural Applications 

Rescue of Latin American maize progresses 
:\n intr:rnaliori;tl p;incl of t:\pcrh Pn Ill.lift.: L'.Clldlc 

[C,llllflC.:' llll1't'r\,l(jpn fC.:CC.:ntl;. prai,c.:d the: \\Otl-. llf 
I.~ nalll•n;il ,r:r:J h.rni.., m I ar1n :\rn..:ric1 :111d rh..: ( -.llihhc;:n 
rlnr :1a\t· hc:t·n c"or..:r;1PnL'. ro rr::..'.<.:nr:r;1tc: t·:1<l.1nL'.<:rr:d 
l11•l1lin;:' 111 mai1c landr;1c..:,_ I hr: landr.1cc'> \\err: ;_!;1thc:rr:d 
111 farmer; tir:ld' ;md 111 rn;1rl-...:h ;icr,i-;, tht· .-\m,·rrc.1' a' 
r.1t·r 11f .l l{<>ckdt.:!lcr h1und;1t1on ini11.1ll\C.: undcrlahc:n 
durrnL'. th<.: i'l Ith t11 1•11>11, l'rllir ro th,·· ... 11t·L1!1\c rt.:,c11c· 
dlort. th<.: n.1t1nn:il i->;1111-,, L1cl-.cd rl· _ monc» !11 '"'rt· ;rnd 
rc·:.:c·ncr.1tc· th<.: ,,:c:,J. "'lllt' 111 \\hi\ 1 had ;drr:.1d\ l1h! the· 
.1hi!rt~ Ill L'.l.'rtllllLl!r: 

( ·1111rd1n.11c:d h\ !he· \lc·\11.11-..,1,t·d lnkrn.1t1Pn.rl \l.1111_· 
.1~1.I \\ l1c-.1t lmpr"\t'lllt'tll ( ,·ntc:r 1< l\1\IY I 1.1nd 'llJ'f'"rlnl 
Ii\ the· ( 'i .\L'.c'llc\ 1111 l11tc:rr1.1t1.ir;.rl l>nrl11rmc·nttl ''i.\llJ1 
throtl.~'.h l'r111c·.t '.;,1,1h .1nd th,· ( \ '..111,111.rl ...;c·c·d "l11r.1:.:c· 
I .1b,1r.11or\ 1 '."'ii I lll the· I . .., I kp;1rrm,·q1 1·! .·\~·r1uiltur,· 

t 1 'ill.-\ I. lh1: ll''-(llc· l'!lnrl IL1' rr,111r,·d ,,·cd "' n1nrt· lh.111 
; .llOli c·nd.rn~·rrrd .1c"cc·,.,11,11» .:nd p.1rt 1.rl h rc·:.:,·11c-r.1k1I 
nc·.1rJ, ~.!llHI 11wr,· 'llll't' "l'f'll'Jllhrr 1111:1 In .1dd1111lll. !he· 
J•.rnt·I·. rrporl •I.lie'' th;1t ·· the· ('r•11c·1.t h.1. !.11t! the· 

I f<J<.i5; 

~n•unJ\\ 11rl.. f,>r future· C••••rcr:lli\ c im.:rn.u1,1n.il .1cti\ i!tc' 
rr:LitcJ !t> the.: C<•ri-cn,11:1>n .1th! u1il11.1tr<•n ,,f nurtr: ::.:rm­
rLisr.1··_ 

\h>rc.: thar> ti\,, d1•1..:n m;iu..: ,r,·c1ali'1' fn1111 ,,,me 
I~ c1•untrrc, ;1!!cnJt·J the.: rt."\ ic'\\ mcctir:;:.; h..:ld .ll 

Cl\l\IY rm .\pril l'l'l.l h• a"r:'' this l.1riJmarl-. r..:g..:ncr­
.11111n cff1>r:. R..:prc.:.;..:nuti\C.:' ,,f u1,1pr:ratin:: :,:r:nclianl.., 
rc·p1lrtCJ t>a pr1>gr..:s.; I<> J.11.: and Jiscu,,c.:.f tr:chnical 
rn•hkm~ sud1 ;is r\l1•r :,:.:rmrnari.m. Cf<'r failure. t•r r•'''r 
aJ:1rt.Hi1lfl ,,f ac.-..:s,11>ns i.1 r.:;:t·11..:rari11n l·1cat11lth '' hich 
ha\ l' ,.;,>m..:rim.:s 1..r:pt them fwm 1>l:ita111mg th.: !Oll-c.:ar 
minimum pc·r .1ci:r:s,ulfl r..:4uircd for .1 suc.:.:s,fui r..:g..:nr:r­
ati<1n. 

Rcg..:nr:ra!ulll for nwr.: than -_!100 a1.:c..:"'"'ll' \\;b 

.;upp1>sc.:J It> h.: n1mpkt..:J in Scptr:mt->r:r t•N~ ihmc.:\C.:L 
Ju.: (ll the.: aht>\ ... rr1>l:ikms and the.: l.1;: hr:!\\ ..:.:n th.: 
pnljc.:c(, fiscal ":hc.:Juk ;mJ Sl>Uthc.:rn hr:mrsphc.:rc ;!fl.I\\ in:: 
s..:as11fls. 1llll;. half rt;.: pn>_1r:c1t:J gnm ing c;. clcs \\ill h;n r: 
l:ic.:t'll plant.:J t->:. th.11 rime.: Since.: funds .ire.: .fi,t->ur,cd for 
\\tirh. .:1>mpkt.:d. the re\ ii:" p.rncl r.:u>mm..:nJr:d rh.11 
rr:~.:nr:rati1>n continue through t •N1,_ Jr;i\\ ing on: .:t unu,..:d 
r.:,..:n ..:s 111 plant the.: r..:mainin:: c: .:ks. < lthcr ma11•r 'ug­
g..:,ti111i-; t->: th.: pand indudcJ: 

- < lrg;rn111n:: futurr: mc.:ting•. am1•n:: cot1r.:r:i!11r' !l1 
rt:\ it:\\ pr11gr..:s' anJ 'trcn:,:th..:n th.: net\\ nrl..: 
I lfkrin:: 'hnrt. practical C<llrrs..:s 1Hl ,t·r:d hanJlin:: a! 
Cl\1\1Y I for r.:g..:nc.:rallllll c1111ri:rah>r': anJ 

- hmning ..:1•rr: ,utiscts 11f m;qnr racr: C<l!llplr:\r:' 111 
ctinpcrating h;mk' 

In :iJditinn. Ill impn1\ '-' the lunJlm~ ;md nch;:n~c of 
rc.: 0'.c.:ncr;llc.:d scc·J. I ·sl>.-\ thrnu;!h \.:'iSI. \\ill ptt1\ i,lc tlC.:\\ 
sr:..:J Jr: crs li1r part 1..: rpatin:..'. cour.trir:,. f k,iJr:, n.:prc,cn! in:: 
an important hi:rita~r:. the bndr:1..:c' C<Hhll!utc a \ital 
rr:,cnorr nf tr:1ih th.11 t->rr:..:dcr' c.m u'c to impro\..: m:tiit' 
Lach partr..:ir;Hin~ ~c·nch.1nJ.. j, pl.mtinL'.. h.1r\l·,1inL'. .llld 
prt1cc"m:: 11\ P\\fl ..:nd:lll::r:rr:d f111ldinL'.' I he hanl,., .lrt· 
k.:..:pin;: ti:.: ct1lkct111n..; the: rr:nC\\ _.\, .rn .1ddc,J ,;1fr:1: nr:t 
.1ganh! c11a,tn1phi.: lo". h.1ckup ,;1mplc' .1r..: 'tore·,! at 
l 'l\1\1Y I and '\SSI lhc· 1mr:ntt1r~ ''ill hr: up,Lrrr:,i 
pr:ri11J1..:;11(;. \\ ith llt:\\ ,;11!1plr:, LPlllin:..'. ltPlll lhr: ll'L'.CllC:LI· 
tion rrll!CC!. .-\ rr:pllr! I' current!\ bt-l!lL'. \\llt!C.:11 

Fttr addrtinn:1I 1ntorni:111 .. n .• :llnL1ct 
l>r S11!..ct1"hi I ;1h;1. ( '1\1\IY I . .-\p:1r1;iJt1 1'1"1.li 1>-td I. 
ll(illfill \k\l(tl ll l \k\lll• I ,I\ '~·'''·'·-111111 1 1 I -111.111 
.l;1h:i11;rlph;1c.c1m111;.t111\ 1\1111rcc· .'>n .. n1r1. \ol Ill_ 

'" -1. 1
1
1

1
1-11 

New maize varieties 
I he lrlir:rnatrnn;rl < ·t·n1rr l11r l11v:ct I'll\ »101":.:~ .rnd 

I ~"I":..'.~! (( ·1p1- 1 h.1, dnclor..:d (\"' ni;111c l'"f'ul.111"11' .rnd 
tn11r rl1tc: "'r"lrnm hd·r1.f, th.II ,,,111h11w r•:,1,1;1111.r: '" thl' 
'l'"rtr:d ,1,·mh11rc·r. 1 '/11/,, r.1rr .. l!1" I he· ct·ntrr h,i, ;rht1 
l.111ncht·d rc,c;11L!1 1111 dnc·lt1p1i1'..'. \,1rrt•l1,» \\Ith n111lt1('lr: 
rr'i,t.rncc· it1 drikr,:nl hnrc·r. 1n m.111c· ;111.( ,rr,·n:.:lhc·nrd 
1h \\ttrJ.. t1n dc•\t'l1•p1n" "'r"l111m ~c:n11r\ pc·, -.11th «•lllh1nc·d 
rr,1,t.1ncr 111 'll"r11h1rc·r., and ·,h,,.1111" ln .1dd1i1llll. 111llrc· 
th.111 ~II d1\l'f't' h,111.111.1 c1rlt1\.1r' \\c'rc· .1d,lnl t11 !ht· I< 11'1 
~,·rmpl.1"?11 c11lkct11•11 .11 I !l~'ll',. 111 \\ r .. ll'rn 1'rm.1 i 11r 
.1ild1111111.rl 1nl1•rm.1t1•lll. l••nl.1' r I iJ,· lnlc'rn.1111111.il I c·nrrc· iii 
l11"l'•? 1'111 .11il11~·1 .111.! I c11!11"\. I' I 1 1\11\ ;11--:. '.;.11r.,h1. 
~:c·11\.1 I c·I ~' l-.'.)(11>111. t .1\ _:-; 1.:.xr1; .1ir1_ I -111;1rl 
( ( dllr.; 

l11tn11.1!1t111.rl \l.111c· .ind \\ h1-.1I l11111r11\c·r111·11t ( c·111rc· 
j( 1\1\IY I 1 111.11/l' hrl'l_'.kr .. !Lilt' "'' :11 .1hk Ill 1k11·l1111 
.f:1111C'.lil-!1:kr.1111tr11prc.rl111.•11c· \,l!'lt'LL· .. Ilk! 111111, 111~ rh.11 



maiic ,krri\ cJ ,,f \\ atcr anlli!h.I fan, .:ring timc pr,1Juccs its 
fi:m.tk• tl•J\\ crs t si 11..~ l SC\ aal Ja~ s lak•r than usual b.:.:ausc 
tht: mak lfo\\ t:r l r,1!kn prnJuc ing tassd) apparent I~ 
nwm1r,1liies ch.: I im itcJ suppl~ llf plant carlit•h~ dratcs. 
ka\ ing li!!lc fix si!!..s and cars. Cl\1\1YT ph~-;inl11gist 

(ircg11~ EJmcaJcs and his tcam placed eight succcssi\e 
generati11ns of maiLe under extreme drought at tl1mering 
and ~ekcced t1n!~ th11se plants in'' hid1 sill..s appean:J Slllln 
atkr male tlt1\\ i:rs. This reJuceJ ··anthcsis to ~ilking 

intcr\ al .. t .-\SI) 11f tne !111\\ cr pnn eJ (11 be a c kar inJicator 
for sdecting tnkrance to m iJ-scas<1n Jniught in tropical 
maiie. Cl\1\IY r·s applied nwkcu!Jr genetics labt1rato~ 
i-; nm\ Je\d11ping markcrs that \\ill enabk sdection for 
rcJuccd .-\SI e\·~n in thc ::ibsence of drought. For addrti11nal 
infor!llation. wntact: Dr. (lrcg11~ EJmcadc.>. Cl\1\IY I. 
Lisboa 2-. .-\p;1rtado l'nstal 6-t1-il. Oh600 \kxin1. D.F .. 
\kxi.:n. fr!.: 5:.'-5954-2 IOi); F.:x 52-5-454-10h9: E-m:.iil 
Cl\1\1YT ti alphac.cimm~ t.mx.( Source: Dll"c'rsttL \"ol. I 0. 
:\11. 4. 1994) 

New potato virus test saves times 
Rcs.:archcrs in Frcdricton. -._;t'\\ Brunswick. Canada. 

ha\e discon:rcd a nc\\ hi11assa~ host that cuts a timc­
cnrhtm1irg stcp whcn tc~ting ti.1r l'\'Yn potato \mis. 
.-\ccorJmg to a rcp1lrt in .·I< ii-.m.-L·. chc \ iru~ docs nnt 
.Ktuail~ harm polatn plants. lhrnc\.:r_ 11 is s.:en a~ a thr.:at 
to lllhcr c111nmcrcial crops. This cha-;c-; a\\ a~ bu~ .:rs. 
particular!~ for s.:.:d p11tatncs 

r.:·;ting for thc \ irus has h.:.:n furth.:r complicated 
because it is part nr a larg.:r group of general!~ hcnign 
\ iru~.:s. Thc prcscncc of 1l!ll.' 11f thcsc .. cousins·· can cause 
incnndu~i\c test r.:sult~. ·1 he rnrrcnt r..:-.,t. callcd !hc tobacco 
hill;1ssa~. is al-;n cim.:-consuming. :\ tnhacco plant is 
in11culat.:d \\ ith -;am pk-; from thc st•spcct potato crop. If 
chc dis.:as.: h pn:sL·nt . ..,~ mptnni-; dc\dnp in the tobacco in 
JO tll 21 da~'- llimn.:r. hccms1·s.:\craldiff.:rcnl .. cousin·· 
\ irt1't'S al'" c1u'c ,~ mptlllll' in tllllai.:i.:11. chc \ 1rns mw.t h.: 
n1r;1i.:lt'd Ill .11.:i.:uratd\ d.:ccrmin.: if ii is l'\.Yn. I hi-. add' 
;mlllh.:r l\\(l !!l chr.:.: \\t't'k-. !11 tht' !<:·ling pr1Kc-.,: .. 

I h.: Fr.:dnl!!lll r.:,.:;ird1t'r' ·no:\\ hioa-;sa~ IHl'>I a I~ pi: 
nl \\rid polato j, ,IJ',t:t'pt1!ilc Ill l'\'Yn Sn -;u-.ccptihlc. in 
fai:t. chat 1!1t' \lru' kiih th.: plant \\llhin 10 d.1~' .in 
l'\t:cil.:nt 111d1i.:ator of tht' prt'-.,cncc llf !he \lru,. Furth.:r 
1rt!-,1nn;111on frnm 1 >r. f>!lll!,! \l.;fk.1lh. 1-rt'dni:tlln Rc,t'ard1 
( t'nlrt'. 1 :illhl 1'2- ;2<10 or f ,I\ -I':'-~; 16. (Slluri.:c· /h,· 

IC ;111,,1.·.·h /111!!.-11i:. \'"I 2. '''ll'-' ti.< lt:!nht'r JIN-II 

Controlling flower development 
In lhl' i.:ul tln\\t'r 1ndu,1r: lhl· -.h;ipt'. colour .111<! numh.:r 

111 tl11\\t'r' ;1rt' ;111 i.:r111.:.rll\ 1mr;irt.111t I h,· 111n:h;i111'111' 
\1h1d1 c!llllr<'I thl· prodllLll!lll and dt'\l'illplllt'lll of 1111\h'r' 
li;1\ l' hl'l'll ;1 centr.d l!lllct'rll f!lr pl.1111 rl''>t'.trd1 lnr 111;111\ 
:t'.1r, < ·uc 1111\\t'r' and tl11\1t'nn!.' pLmh ;rrl· ;1 fH1!.'t' 111dthlr: 
Ill I lllPI": .111d ll i' lllll" \\hl'rt' thl· q11.rl1t\ ,,, lhl· hilllllll\ I' 
111 p:ir.1111111rnt 1111p11rt.1ncl' 

I h,· q11.rl1t\ 111 1111\\t'rlll!.' pl.1nh 1' ;1tkc!l.',f ll\ iihl'.I'-'' 
th.11 hk1111,h 11111.1!.'l' .111d hl11Pn1'. 1111, c.111 rl·dtlll' lhl· 'lll'll­
l1k 111 !he pr11d1r.:1 <)11.rl1I\ 1, .1!-.11 .. ,.,.,,1,11l'd \\ 11h llll\«ll\ 
I hl· Jllh\lhii1I\ 11! .rltl'l"lll!.' 11111\lT ,h,IJ'l' .111d "''"Ill ll\ 
!.'l'lll'lt<" l'll'..'lllt'•·rinc> pr111111·,,·, t'\t lllll'..' 11,·1\ dnl'l11p111,·11h 
'\1·\\. 111111,11.rll\ l1il1111r,-.l \.111l·t1t'" 111 tl111\...r111!'. pl.111h Ii\ 
rhc· rn11d1lir.1t1n1111I !'.l'lll'' 111111rnl1111!.' 1'!1/\llll"· 111 pi!'ll11·111 
l1 111·.\1:1hc·t•r p.1th11.11·. h .111 t"\.1111pk 111 h1111 ll1mn111!' 

plants .:;111 lie altt'rt:J. Petunia and h1bai.:1.·11 1111\\cr t:lli1•ur' 
h;nc alrc.id~ lk·.:n nwdificd h~ th.: inscrtic111111 ;1 gL·n.: fn1rn 
maiie \\hi ch int.:rfrre-; \\ ith nonnal pi~m.:m pr11Jui:ti11n. 

IT lunJ.:d research is hdping h> 1.·111mihu1c t11 th.: 
1s11lati1ln of l..c: plant gcn.:s and tn 11ur undcrstanJin~ ,,f 
lfow.:r Jc\ cl11pm.:n1. This pnijcct is isolating anJ -;tuJ: 111g 
ch.: l..c~ tlo\\l.'ring g.:ncs in .·lnnrr/111111111 bnapdrag11111. l"hb 
plan! gn.n\s througlwut l:unip.:. has a ~1111d gcn.:111.: map. 
\\t:ll charact.:nl.:J tr;mspt1,11ns anJ mutati1in'. in additi11n 
!11 a large Ihm .:r. 

1 n facilitat.: gcnc cl11ning and anal~ sis. a rang.: 11f area, 
ar1.· h.:ing ill\ c~tiga!l.'d 

.-\ ··iihra~ ·· llf 1ranspos1,ris has bc.:n t:'itahli~h.:d .:ad1 
transpl1sing to difkr.:nt areas llf tht' chn1nwsomal map. 
th.:sc slwrt s.:gm.:nts of [)-._;,.\ car. 11111\.: aniund tht: phnt 
gcn!lmc and hdp isnlat.: k.:: gcncs. 

Thc n1nstructi11·. of a cornhrncd r.:stni:ti11n fragment 
kngth p11l: morphism anJ g.:nctic map has bc.:n c;1m.:d 1111t 

B~ stud~ ing mutati!lns th:!! o.:aus.:. I 11t1rrlz;11w11 tl1m .:r' 
w Jc\ dop ahnonnall~. thc;. ha\.: b.:.:n ah!.: 111 st:1rt un­
r;l\ c:ling !Hm gcnes control the dt:\ .:l11pmcn1 llf tln\\ er,_ 
< ~th.:r spccics. such as pi:a arc hcing 1110!..cd at t11 c'l<thli,h 
\\ hich t'\cnts ar.: c!lmmon 111 all plant spco.:i.:s. 

lhc abilit~ w rnoJif: and intrndui.:.: g.:ncs intll pi<mh 
is an csscntial tool in anal~sing gen.: luno.:111111. Initial 11Prl.. 
has sc.:n thc dc\t:hipmcnt 11f a pr1lll1col 11f 1rari-tiinn.l111111 
and rcg.:ncrati1)n in . !1111rrl1111w11. 

Comm.:n:ial plant hrccd.:r-., and pbnt d.:\t'lllrrn.:nt;il 
anJ r.:pniducti\t' hi11logiscs \\ rll tind chi· proj.:ct llf intt'rt''t. 
The ll1mcr is of marnr agwnomii.: irnportanc:: 111 t'nsuring 
d"ticicnt hrt'.:ding nf cr11ps and hcc1us.: man: pl.1111 
produch arc dcn\cd from flll\\l.'r fru!cs and ,._.eds I 1ir 
furthcr infom1.11i11n lln thi' \\ llr!... plcast' Cllntacc: Phil 
c r I.car:. BioRc,carch lrdan1l. h1rba1rt. < il,1'11<:\ rn. l>uhl1n 
'l lr.:l.1nd lei.. ·'''-1-Xi-oJ--:. Lt\: _i>_i-l-S_i-111-h 

Garlic to the rescue 
< i;ir!ic lu-.. fllr c.:rlluri.:' bt't'll u't'd h~ pt'11plc ;di 11\ LT 

lhL· 11prld <h ;1 kt': in~r.:d1t'nt 111 :tli "?rh 111 h11111.: rL·­
:nt'd!t'' in ;1ddi1im1. llf cnur,.:. In ii- uwlulni:" 111 tht' 
cuirnar~ :1rh. 

.-\ci.:nrdin!.! Ill S I>. Srn!.!h. "iL·11111r SLll'!lt1-..1 1< ·r .. p 
l'rolt'cli11n I. ii :1hP \\ork-., again-.,! plant d1,r;1,._. \1nt:h tht'd 
;1 spra~ 111adt' from t:ariic t'\tr;1ct 1n c:rt't'llh11th.: .1111! lit'ld 
t"\pt'rimt'nh ;ii J( "RI\.-\ I ,.\,1<1 < "i:ntrt' \I 1th ..... r.11111dr11c> 
'lilCt'"> :1!.!ainst LT!,!111. :1 lk;1dl; lun!.!al d1,t':hi: th.11 »\rL·.1h, 
ha\111: 1111 '"r~hum crop' rn lndi.1.111d :\Irita Pl.lilt hrt'l·,kr, 
h;l\1.' 11111-., tar had l11tlc 'lll'.lt'" di:\L·i11prn:.: c1Iit1\.1r·, 
rt''''l.1111 111 t'r_!.!nl. 

I ht' Pll'"ihilic: 111 u,1t1!.' !.'arl•, .h .1 t1111:.:1l1d1· 1·. 1\1·1-
0.:0111,· !lL'I\' In farn1i: r' ;111d l'll\ 1r1111111t'nt.rlr·.r·. L • >llL t'I llL'• I 

\\ 11h 11\1'flhc' 111 d.11i:!t'r1111, dlt·1111c;iJ, '" L"11tr1il 1•!.1111 
d1,t';hL"'· 'l!lt i: 11 Jl•"t'' nn d.1!1'..'t'r 111 ·.pr.1\ ''l'l'r.1t1•r. 11r 
l 11rhtlflll'r-., 

i he n1.11n pr11hk111 \\Ith ~:.11iil L'\11.itl 1·. 1h.11 1.1m 
l\,t\ht'\ II 1111 tht' pl.111h .-\!"'· prt'p.1r111'..' 11;,· t'\ILil I 1·. l1,1r,I 
1\11rh It L1hL· .. 111 h" 111 !.'.1rli1 '" 1 rv.1IL' '"" l11rv, .. 1 
·.pr.1\ ·,1illiLIL'lll 111 'l'r;1\ .1hc·LLl!L"1>1 '"rc•li11111 I lie' 111.1 
1>1 c•.irl11 '' 11111 11111. b111 11 1·. l liv.1pn 111.111 rl11· 11111.1 
L'llnli\t' l1111:.:1«11lt-·,_ -..,1\" \111c•l1. .111d 11 .11t'tlill•>l••::1 <.fll h,· 
1k\c·l11pc·d th.it ,.,_·dtlll'" th1.· l.1ho11r rt·q111rt•d to 1''"1"11<' tl1,· 
l'\IJ.10.:t. .1d11pt1;111 \\iii Iii"\\ 11k·.prc·.1d 1 \11111, ,. \I/ \. ,, .. 
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\11sJ;>\IU l :>ljl lC UIC:>I Sil) pue opr111i_) llJPI'( 'J(( 'JC)IDIUl'J 

u1 · \J1snru1 :iu1" :iq1 LI<' :i;inurp )t:DJ:ituuai:i 1U1':i~pu;i1, 
si:i1uu1 pue ·s;iuqp:i.1-. :>:>Jl 1s:>J!l_I pm: '41114 ·9uJ:>1.j \\II.ii' 

·s:iJrJ;'i S'j)CJJI! ljJ!lj \\ >ll:illll_I P!llllltl \;>J;i II ,1 \/JtJJUif 

- \:iu111u put: "1JrJ;; 
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11:>t1 I' ::ip1:w :i11:q \:iq I ·sumi:i:i.1u1 ppllltU u11u_1 ~uu:>_1_p1' 
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-''' .1u11llJ ·c:iu_1v ur.Jrqrs-cins t11 u11:1uqJ :iq1 :iunP1c::iJtp 

\1sn1lIJ;lo,; ~1 l):"ll) \\ :i.;r:isip C'j1l1t::i1S '1-'1'14 <1l :>:Hlr)S1';1J 

i"''4 :i14cJnp :iu1Jo1:i '='P Jl'_I ,,,nhnnp:i1 ;;uu,11J\,, ,,JI' 

ru .. ;i1' m s1rnu:>Ds VJ II :>:>JtlJ tllll!Jl'lf :>LJI ll1' "' -;im:JLil'(J 

_,,, lll:>lll;> "'JJm1 J1pu:i;i 1r1p s:i1r:i1pm (VJ JI I :im11n.'u;~\' 

11::i1J,'JJ _I<' :>lllllNlj !l~lllllll!lU:>lUJ :>l)l 11' lj:IJ1!.,~.1}j 

JUaWa.l\OJdW! U!eJUe/d 

1~-flfl/' I os ·: 1''.I '.Jt11:1101\· .t~i"/"Ulf-'-'l"IU f'lll' ;-::1u.i.iw:o.·u"I .'1/.'1•-'! > 



r.:sist;1n1..·.: g..:n..:,; l<l llllrrtl\ I.' CPnlrllt'rCl.tl r..:rfomunct:. 1.; 
r,l<srtik. Funlr~·Jri llrgan11atillnS anJ CPmpani..:s mt.:r.:stt:J 
in ..:stahiishin~ linl-s in llrJ..:r Ill ti..:ndit from th..:s.: 
J._.,..:1,,rm.:nh slwulJ. in th.: first in-a.me.:. Cllnt .. Kt: 1'111! 
OT.:ar:. B1,lR.:s.: .. 1rd1 Ir..:LrnJ_ h>rh .. 1irt. tilasrh:\ in. l)uhlin 
<i Ir.:LmJ. T.:L -~-;~-l-S~-01--: Lt\: -3~3-I-83 701-ti 

Wheat transformation project 
.-\ n._.,, prll_ll.'<.:t unJ.:r th.: 1 · K Billtt:chnllfllg~ JnJ 

Billl<l~icJI Scr..:nc.:s R.:s.:archC,luncil· s --cllfl .. tbllrat!lm '' ith 
lnJu-.rr: Sch.:m.:·· anJ th..: \lini,tr: llf .-\griculture_ 
hsheri..:-; and FtwJ· s Cror \l•Jkcular ( 1enetics rrogramme 
is fornsmg on the g..:n.:ttc en~ine.:ring ,,f '' h..:at. :\mong the 
gllJfs: to .:nhanc.: nutri.:nt uptak.: ;rnJ incr..:as..: natural 
r.:sistan.:.: tn pe ;ts and Jis.:as.:. as \\<:II ;\s tn nwdit~ th..: 
,tarch. lipid anJ pnH.:111 C<llllpositinn ,,f the grain 

.-\n impnrtant factllr "lm:h ha, h..:IJ h .. ICI- transfor­
matilln technl>log~ jr \\ h..:al anJ hark: is that th.:: ar.: 
harJ.:r to r.:g;.:n.:rat.: fnm1 ti-;su.: culrur..: th:in ric.: or 
m .. 111.:. Dr. !1.1ul l.:111.:n_ rrnject l.:aJ.:r Jt ilntfJ;Jmst.:J 
E\r..:rim.:nt,11 Statinn. h.:li.:'.:' that hi: anJ c1llkagu.:s h;n.: 
r.:n:nti: prnJt11.:d ''hat ar.: b.:li.:,.:J Ill h.: th..: fir~t e::r.:ab 
!'..:n.:t1call: transfonn.:J in th.: l ·K thing hnth a '' h.:at \ 
'.'ark: h: hriJ 1 frrtik an:rh1pll11J I calkJ tritnrJ.:um anJ 
--rnoJt:I-- "h.:.11 culll\ ar:; am.:nahk t11 manrpulatilln in 
rnltur.: 

I h.: 'ucc.:'' \O far Jra\\ son !\\ n pr.:c.:' nf t.:chnolog:: 
;1 h.:lium partrck gun to ,finnt gn!J p.:lkh coat.:J \\ ith 
[)'\.-\ intll p!Jnt ti-;,11.:: anJ th.: us..: of hr!'.hl: r.:~.:n.:rahl.: 

..:ultur.:' of immatur.: intlll~..:sc.:nc.: ti"u..: l.:111.:n anJ fir, 
colkag.i.: Dr. 1'1!.tr Barc.:lll J.:\.:iop.:J the: culture: ,:,t..:m 
"h.:n "nrt..in~ 1>n !ntorJ..:um at th.: l ·nl\ .:r,it: o!" I bmhtm.!. 
< i.:rman: .. \ ".:: .:km.:nt in th.: J-.:,1!-!n ol .:ff.:.:ti\.: !-!.:n.: 
tr.m,f.:r t..:chn1.1u.:' fnr \\h.:at "ill h.: th.: iJ.:nt1tication of 
cdl r::i.:' \\hid1 \lrll !t>krat.: r.1rtick homharJm.:nt ;1;1J Ii.: 
:ihk h> rrPl 1frr.111.: anJ r.:::c:n.:r.111.: ;1! h i!..'h .:ftil ic:nc: I kt;1i1, 
.1r.: ;1\.11l.1hk tr11rn B1!1ll.:chn1il1>!..': ;.nJ B1ol11!,:;Lll Su.:nLc:' 
R.:,.:;1rch ( «>t!n..:rl. 1'1d.1rh llnu,.:. \1lrth Star .-\\.:nt1.:. 
-.;,1111J1•n S'\.2 II II 11rnn 11- 1 1~ -11~~110 ("Pure.:: /l1u1,-. h­
""fn-.:_1 /i1ilft'f111. .·\11!..'tht I '>'l-l 1 

Extraction Industry Applications 

Biotechnology desulphurization 
I 11.:r!..': ll1!1":'1«n1' (I he: WPPdl.mJ, I\ I .trltl r·:-tnl.'r 

l\·1r1ol1t.: h:lh' hc!..'tlil ht1rld111•'. .l ~I '-millr"n pr!Pt rl:111t 
u,111!..' :1 hit>tt-ch111il11!..'1 pr<>c.:'' ti• ri:m.,1.: 'trlphur tr11111 
ri:tr11kum ·.tr1..-.llll\ I h.: LOl!lr:1111i:' ,:1: II \\ rll h1..· 1h1..· tiN 
;t1<.:h c1111t111t111 h 111111 lo the: ,1 h1lllo~1c.il pr11Ll.''•' I h1..· prl••! 
rl.ll1t I> lt•<.:iikd ,ti (\·tr11lrt.:·' rl.'"-";1rd1 i.thPr,t!Prl<.' • Ill 

·,1 I 11111-, .111.l" hl.'111!..' h111lt h: \I \\ K.:1111!..'c'. I he: <.:P1!1-
p:1111r" <-"•f1c<-l L"lhtrt1L!l!ln or ;1 <.:11111111.:rll:t!--.L:i!i: pl.1111 !<' 
h1..'!..'lll 111 th.: \l.'<.Pnd IJ;tlf Of [!J!J.; I "lllirlt' i "/,<''II/, .1fll, • '· 

I .lunr l 'J'l I 1 

Institute develops coal bioleaching 
l.ip.111«, < ,·r11r.rl p ..... .:.1rLh 111·.i:r .. · '•Ii,· I kLlr1L l'11\11..-r 

lr•d11· 1r1 h.1·, d<"1t"l11p,-.I :1 pr.11..111 ·•" 111 .i «>n::111w11' 
u1.rl k-.1,lr111:• pr .. ,.._ .... !11r e1•.ii-· ... : '>l.tll•ofh 11 111:• 
1111 .. r"h.._·-. I hL· .1il11h11r 111 '.,,ii <-· 11f'.'.1111.: ·,11li1h11r 
h111111.t !t1 L:tfh1111 .11;,[ lli"f'.'dlllc "li!•t1tll h111111d !11 lf<lll .1. 
1r111• .11lph1d,· l.1>11 11\1<!11111:• h.1LIL-r:.1. 11h1llr ii.11L· .111 
.1tti111!\ f11r ilri: 1r1111 -.1rlph11k. 11v1L· 1 .. 1111d t.1 L 11i.i: !h1· 
lll!lfc'.lllll LPlllJ'<>lllld Ill ["ft'L IJ'l!.tll' 11'1! 111111 l\,lfc'f 111 .I Lfl,iJ 
.111!1\ .\I' b11hl.(c·, lhL'll L.tlT\ lhl' t 11,tl p.tl!ILil'> !11 llJ1: f<lJ' 

, /vv5, 

k.1\ rn:,: th1..· 1rwr:,'.:.tn1..: 'ulrlll!r •'fl the· h 1:t<'!1! • -.,,•:1r,,: 
.\/1..·<;r1..1\t ll:i! '8:1'ft·.:l:1: .. /:1-.:._t \l·a,•t.r!~ ;i. i .\u;,.:Lbt llJll-+.1 

High-yield extraction of oil from microalgae 
rh.: '\J.!l<lll.Jl l1hti!ut.: t\lr R..:,"urc·.:, .tnJ ! :n in>:H!;c·n: 

nf th.: .\g.:nc: l>f InJt"tn.tl "c;.:n..:.: .111J I ,·,hn,1l,1:c:, ,,r 
Jar;m ha, -:st .. 1hlr,h.:J a Pc'\\ l.:..:hn1ll.i;:\ t1•r ;:rt.._·.._·tnc·h 
:.:Cll\C:rin:,: liuuiJ fl.:.:ls fr<>m m1..:n•.tl~.1.: \\ hi-:h ..:<>rn.:rt 
carh1in J11l\IJ.: tlO 1. th.: c.1L1>.: ,,f !..'ll>h.il \\,tnnrnc:. rrit•' 

. -
th.: liquid fuds 

With th rs n.:1\ t.:chrwi1l~: _ 1h...- m1crn .. tl:,:.1.: .tr.: lrc-.n.:-J 
ii: a high-tcmrcratur.:.111:,:h-rr.:,sur.: rni..:.:" It lr r.:c11\ .:rm~ 
th.: .iquiJ fud. \\hich h u':.ilik as an :.iit.:rn.l!I\.: l•> rl'!r1'­
lcum-alt.:rnJti\.: oil. anJ <.:\tracti1lll is r•"'''lik ,It .i ::dJ 
that is I~ p.:r ..:c:nt high.:r than Ii: Cllll\ctlll<lll,il ml'f!J,l,(, 
R.:,..:a1ch [,,rill in th..: ha,1c qa;!c. but th.: t.:d1r111I"~\ 111.1: 
r;I\.: th.: \\a: for th.: ma" proJucti<)[J l>tm1...-r11.tl:,::1.: lr,jltd 
fu.:L 

I h.: micrllalga.: 1, !J,,tn, ,_.,,, t"ll' f-r.u,111 '•t th1..· l 'hl1lr1l­
rh:c.:a.: ah;a.:. It Cl1nsur1.:s C< >, .. h lh nutnl.'111 ;mJ c .. 111 

sll>r.: liqui~ h:Jrncarh11r.s, .11.:J hl,tr:lllllC..:m..: Ill niu~hl: 
ll!lc:-halt "fits \\t:i;:ht I h;:s.: .1: ,fr1l..:arh1irh ar.: u .... 1rk ,,, 
hoikr fu.:I. anJ ;ir.: u,._1lik a' J.!;hPlrn.: h: crad,rn:,'. th.: 
In Jrncarhnns. 

rl1.:'>.: h: Jr".:arh1ins ar.: r.:cll\ .:r.:J hy tlr't frc:L'/.:-Jr: 111:,: 
/lutrru.-u,·,·111 f.r,111111. th.:n •:\tr .. 1ctin:,! th.: 11r! \\ rth .111 

l>r:,:anrc sol\ <.'Ill such a' h.:\an.: Pr a~.:tlln.: durinl.! ultr.h•>n:..: 
1rraJiat1Pn. I hi, m.:thnJ .:nahks th.: .:ntir.: \nlumc ,,r 
hotr.oc11ccin.: Ill h..: r.:co\ .:r.:J. hut 1' ll•'t 'urtahl.: l1lr rn;1" 
proJuctinn '>Ille.: <.:ompk\ pro.:.:".:' ..tr<-' im,il\.:J. 

B: c1irllr;hl. \\ rth th.: n.:\\ tc·chrw:1>;.'.:. 1hv l1,1ui,I t"u.:' 
c:m h.: ntract..:J ;I! ;1 hr:,:h : 1.:IJ ot fl" p.:r c1..·nt 'rn•rl:, I': 
plaL lllJ.! /lutnn, "' ·, 111 f.r,1u11; rr.,1J.: ;1 r.:;1ct11r :tnd r.11,1n:c 1!:1..· 
tc:mp.:r .. 1tur.: ;md pr.:"ur.: I hh hi:ch r.:cll\.:r: r.11.: dvrcnJ. 
11n ;ippl: 111;.'. ;1 hi~h t.:rnr..:r;!lur.: and pr.:,,ur ... -. h: 11 hr1.. h 
n~ht..•r nr~,1n1c -.,u~"t~tnc~-.. ('\HllJ'rf,Irl~ /;ufri··· .. 11, ,·r" _r.,._lfr'l: 

;ire LPn\.:rt.:J 1nt11 h1.~r·.'~.1rh11n' I h.: r.:,c-.1rch k.t:11 
11b,.:r1.:d Ii I th.: rrott.:llh .llld ,uc:.1r, <:\l\llTL.'. 111>1,k 
the: m1cr11;1:: :i.: .1r.: u>n1.:'1L«I 1nr., l,:,fr11.:.1rh1n, :n the· 
rr· !(~') ... 

(n c\r~·rin~t..'tlh. /)11fr\11, ,,,,""_;,,.,/!/Ill .i11d .1 1...ir.tl:-·.r 
I" 1d1u111 L.1rh11ruk i \\ .-rv kd lilt•• .1 re-.!' t. •r .111d rv.1, I I• <r: 

.1th:111<.:c«!.tt ~IJIJ « .111,11:1 \tr:1 111,· r.1!1111•1 t: .. rn , :1• 

'·r,111111 :ind '"'lri1111 l:1rh1•n:11L' \\,,, 11111' I 1qll1.I :1:,·l ur I•• 
<i' pc·r lc·n1 ,lf !he: .1bi;: \\1..·1~·!ir \l.1-. c<c:n.:r.1k .. !. .t '-le·!.! 

I' pc:r lt.':1! h1:chvr th.111 1h1.· r1..·1..11h'r\ 11! l1q111d !1ie·l t'\ 
(llfl\l.'11!11lll;il rr•ll•'"''-'' I 11r1hc·r ,I..-1.11:.. .tr.: ;1\.11!,1bk fr.1111 
' .. 1t111n.tl lthlltllk for RL·,111irc.:-. .rnd I II\ 1r1111111c·11t. \ i" I. 
Jr1-~_()1111!..'.t'.\.t (,uk11b.1< 11:. ll'.1r,1k11'r1:I ~11'. lc·I Sl­
~'IX-'X-X 111. I .1\ · X 1-:•)X-'X-X I! X 1 \1111rL•: .I/ I Hr 1. 

lkcc·mhcr l'l'I~ I 

Chemical Applications 

Antimicrobial fibre 
II11c·ch-.: ( ,·i.tnc·-.L'. 1;1 l•l!l1'llhll1>ll \11tl1 \f1• r .. i'.1!: 

l'r11,l11'-!' 1fl1111k1«\llk. °\;( !. h,1, 1:\!r• .. htc1.-.I .i r:v'.\ .:11:1 
11111..r11b:.t! '" c·T.11<.' ·,t.1pl<- ;111 l lil.111tL·n1 l1hre I h,· l1hr.­
\l1< r11\.1k \\I. I""''"·:·. L1•:11r11111! the" :·1,..111111! .1 -.11.!,· 
r.111·.-L· •it :·r.1111·p11.rl1\c· .ind :·r.1r11-r1e·:'.1l11,· ii.:, :.-r1.1 .. 1 . ._,:Ii 

i , I' 111 c' I ll: "'ii' I. fl' 1 I. In\ .111 d • '-"''I 1 liL· 1 • ":'I": II'. . 1-. 

1'.11L"11r1.rl .lf'f"l11 .1111111. f11r th·: flr.,,[11, t .1r.- "' , , .. 1!1111 

l11•111L··. h·:.1l1h L.tri: f.1<1i111e· .. l.:h11r.1111r11: ; ..... J <I"''.-
111:1t '· 111Jh!1l tr.tr1 {H1rl.1!1011.111d1.·1!1a .1f111ri .1r1.! l 1 1 ~r., l lL1lfi.il 

111.11!11i 11111 . I ""1 :re,_. r 11.-111; , 1!1 I . ; I .. \ 11 • 11 .I i '1• 1 l 1 

/' I ' f, .r 



Cosmetic companies move to adopting bio­
technology techniques 
I h<.' <.:•>,m..:uc' mJu,tr: r' rnd1rn;: ti>\\,trJs hi11t..:..:h­

,~.1:1•,.::- .·\lth1>t1C'.h rh..: nurki:t i, i:urr<.'ntl~ r,,,, 'mall 1;,r 
i':1>!n:hn1•l1>:,:: ,,, .:1,.,m..:r1i:-, .m.tl:'h ti> rr.1ck. th.:r..: ar..: 
:ncb:.t!lllrt' th.tt .I rh>..:11,m<.'tic' rnJthtr: \\ rll <.:1'1<.'r):'.<.' ;i, 

'' >mr.rnr..:-, ri:c:>mi: rncr<.'a,111:;1: (llllt:<.:m..:J ab,1ut the: purit:. 
.1\ .11i.1htlrt; 11r c·thil' ,,f curr<.'nt rn:;r<.'J!..:nh. 

In r'-''P"n'..:. br,1rechn•>l11;c: u>mpani..:s ha\<.' J..:\t:h>pt:d 
.tC[i\..: 1n='l<.'J1c:•:, tiUt II1 Clhllld!C' rnl\ 1J..: n11>r<.' th.t;i 11'. :rt: 
,1 >l11ur •>r 't:rtac<.' pn>tcctr•>~. 

.-\nri-a;:ing uin1r1>und,. 'un blucks. rannrn:,: a;c<-'nh. 'krn 
..:r<.';;'.n'. -,h;1mp•>•h. nwr-;turr.1..:h. h.1ir d:c:' anJ fragranc..:' 
.tr<.' al I ti..: mg Jt.:\ dt>p..:d u'rng b1t>?..:chn11l1';!:-ba,..:J ingr<.'J-
1enh. .111J ,,:mi: 11f rh.:m .tr<.' m..1nuLKtur.:J ti: m.1_j,,r 
~l ,r;, t'~tn il.., 

I hi:'..: ··.:1"1!;..:..:..:utic.tl,·· .tr<.' ;1u:..:pt<:J '1'lll<.'\\ha! n111r..: 
rc-.1Jil: h: t:• "mc·t1c;, f1rni- in J.tpJn ;mJ I ur,1p..: than h: 
ti~lhl...' tn thL· I ' 

lk..:.ni....: th·: ri.:;;ul.1t111n, :,:11\..:mrn;: th<.' J1,chhur<.' nr' 
111:.:rt:,lll'JH' .1r..: mu..:h i1>ih<.:r 111 L11-,m<.'t1c•. tlun 1-; th<.' case: 
r .. r h..:.drh l.tri.:. 11 ,, J1flii:ult t11 kn11\\ \\h,11 i> ma ;:i\..:n 
pr .. ,iuLI ti: r..:.tJrn:,: thl' .:d\..:rti-..:m<.'nh 1ir rh.: Ltbd. 

( ~1rr..:ntl; .. m.rn: !rL.:r.:dr..:nr' Ill <.:P•lllelil' "'unJ Ii\..<.' 
<ii,,r:rn..:..:' l"und 1n m.:J1..:\;tl ;1r"rh..:i:.1n<.'> h•r <.'\ampk. 
h: .. ti ur1 '11 ie ;t, 1,!. \\ h 1ch h l1,<.'d <.'\l<.:rhl\..: I: ;h ;t nh 1!,turr1<.'r. 
1, e·\!r.tdt:d ln>m ,1 e1>c:.._·, i:1>mh. \\l11ch harJI: cnn1ur..:, ur 
:h..: i.:k::.tnr 1111.t'.C..: nl miidl'rn heaut: pr11duch. (t, hiPt<:ch­
n":"::,-h.1>..:J \<.'r,11111 '.\,h prnJu..:.:J ;1, ..:.irl: .h 1'1'11) h: 
l c·~11;i:nt·.:i:h I rd 1 I J1nh1:r::h. S..:otlanJ1 .111J. at \.:;ht 
:n111.tli~-. h.1d t1nh l1rn11<:J marl...<.:! 'u..:.:<.'''· "hh<.'1Jo. rn 
l.tf1,lf1. I'. !lll\\ rur,lllll:.! th<.' h1P!..:t:hl11ll1>;:: ·,..:f,[tl[J for I['. 

pr11 .. f!11..:! lint: 
\11111hcr rn!.'.r::d1.:nr. th·: p1!.'.m<.'nt ,hrk11rnn. '' J<.'\i:inp..:d 

!r"m !he n<1\\-r;tri.: n1<>t nl th..: p.:r..:nnr.tl /.ult11."f''·n1111111 
. r;•/11· .. ,.;11: .. 11. \\ht..:h nnl: d..:\el"P' lh u1!11ur atr..:r th<.' 
;<int;. ,e\l'r.tl-.c·.1r,11',j ( ..:llc11l:u;-<.'kt:hn11l,1;::.h11\\<.'\t:r. 
.:!/.,•.\, ,11l11ire ... t•• he· ::r:l\\11 rn the· th111h;tnJ, ,111d ,,!\<.:-,:he 
;'·l.1.:1 111 the rr11c''' I hi: ;..:d11111l1i:e:- .111J th<.: rrod11..:h arc: 
.1\.1!1.d'k I i~i: dJ.111..:n'.Ci.: 1111\\ '' 1<> inkr<:'>I mc•r..: .:•"m.:!1L' 
ti rrn'"' 

.\! '"\" \,.,r,ii..k t !\.1c',\,1t:rd. l>l'nrn.trk 1. rhi:\ p/;111 tn 
·:\.1m111c· ,ti! i''"'1hk h11.J,.:.::..:.tl 1n::r.:d1<.:nh rh.tt i.:;1n he 
r11 .. ,k 1i-.1r~c' thCir b1nt..:d111t1l1•c': mc·1h111(, "' th;tl. b: th.: .:r11l 
'If rh 1, .ki.:.:d..:. I! \\ 111 hc·Lt1lll<-' ;1 k.·d1n:.: ,urrl rc-r 111 htntc-..:h­
r~· 11"'...!' -b.hc«l 1n:!re·1l1i:n!, !t1r pc·r.,t>n.tl L.1rc· prt1,h1t:h I or 
c·•·,:11l·l1c'. th.it 111cl1Hk, .:111:1111.''. c:l:ll•l1p1ch. pr11ti:rn 
.kr:\.1[1\..-, .ind ,rn:i:rm.:d l1p1d, 

ln1r1.1ll: .. the l'1[11r;111; rl.m' ('1 l'\r.trhl 11. 1:n1:.111i.: 
:11.1rk.:! lr"lli till' kn·, c.1rc· .1:Hl 1.k111.tl ,.ire· 'C::.'.lllLllh It< 'kill 
, .11l·. :1 .in:.: c'll/\ m,··, lt1 re·pl.1..:..: lur,h 1nc'r.:d1..:nh '"\" 
,,,r,(1,k (, !t:,(11\c' rrt1le't>ht:c ... n.1:111.:, [ti r<.:!11<1\e' p.1rt1ci..., 
••I de·,1,J ·.~.Iii d11r1nc' l.1c1.tl i'l'l'i1n:: .ind h !c·,r1n:- ',11p.:r.,\1d..: 
.!1 rn11!.1,c· .1, p.1n "' .111 .tlllhl'.C!Il:.! '"111p<111n.l I<• rc·111r» L° 

Ir·:·: :.h!1,,il, :r.,111 !he· ·.f..111 ·.11rl.1c<: I t1r h.11r c.1re·. '"•\•I 
•· .. ,r.11.~ I· 1t .. r1w• !" ti.c· c·111;111c"• .ind .1cl.1·"1d f-i.,ln:•1•_.il 
.11!." r.::11. kn"''n ·"' ~·l:.c11lir1d .. 1·. r11il,lc-r .dk~11.t11\L·, 1 .. 

i ·.:: , I 1 < ih' 111 k. ti , c I tr! c· !1 I I'. II ·L· d I I d r .1,: c·d If• 1 Ill < , , II· ·fl 

i ·: ·. ,,. ,·:1,·.· \ .. : \ 1 ·~ '.t'f'L n:l 1l'r ~ 11i; i 1 

Food Production and Processing 

Advances in food proces.-;ing 
\i!l;11i1·.·li h1111~·\ 11111'111·_•\ 1, n11\i. !.1k1...·n ti•r ~·r.1111,·1! 111 

, ! 1 \ 1 r · ·. · i' I 1. 1r111.1'- ~· 11 t: l , '. ! , , : 11. i . 1 • • r 11.. 11lr!1 r •·. ! '11 11 i ), : 'it t.' t : i · 

f' i •. I,.' 

rl<>i<•;!\ h.h ur !<> n<>\\ f<1Ctl'c·J <>n : 1.:IJ .inJ nutnt1t>n r.Hh.:r 
thJn rr<•c.:,,m;c I h.:r th.: no:\t f<:\\ :.:Jr'. h.».\O:\<:L !1>11,I 
o:\rt:rt' o:\p.:ct .1J\ ;m..:.:, 1r1 ;:t:rh:ti..:'. t:n.1: nwi1>;:: .u:J 
u>nt.1rnn1Jnt J..:t..:e11,>n t<l 1..h.trL.'.<.' th<.' \\,P l1><>J 1, J'r11~·<..'"'-'J 

.1, \\di 
I ·n!tl..t: rharm.!Lt:Uti..:.11, t>r rtl<.'J1C1Il<.'. \\h<.'rl..' b1t>lt:ch­

rh>l11;c\ t:Jn J,1 thm;c' th.It \\.:ft: 11nr'"'ibk p.i-t a fe'\\ :'-'.tr' 
;1,ct>. f,1,1J rr,1..:<.'"<'f' ar<.' t:lt1matd: ltm1kJ b: \\ h.tr 
u>r1>um<.'rs III..<.' .mJ \\hat tbc·: \\ 1:: tiu:. ! h<.' t:rl<>mh>u.; 
\nlum<-' anu mt.:rh<.' uin1p<.'tl[i,1n in th<.' 1;1,1J inJ1l'tr: ha' 
r<.''lilt<.'J. {\)a br;c<-' d.:;crt:<.'. rr .. m t:ftici.:nt. lll\\-(lh[ rn1.;.:,,­
mg t<.'chni4u<-'s that \\ill b<.' Jift~cult l<> dung:.: 

B1,i..:n:,:1n<.'t:ring \\ h..:at \\ ith :'11 p<-'r c.:nt fllllr<.' pr<>t..:rn i' 
lint: thing. : <.'t tin\..<.'ring \\ ith .1 k;1\ ..:ning pr<'ce" that ha, 
changeJ littl..: Ill :'O : ..:ar, t' 4uitt: ant>th..:r. 

..\,th.: ..:h.:mic.:il .:n;cin..:' nf Ii\ m;: ,: 't.:m' . ..:n.1: rn..:' .tr.: 
narur;tl 1<1 f11<>J pn>c<.'"ing. Ln.1: me, tint m.t\..t: 1>r br.:.tl.. 
d1.:mi..:al h11nJs in fah. pt:pllJ..:, .111J carb11h:Jr.tti:' :m: 
.tlr..:aJ\ tht:J. t:Ilht:r ;1' t:\tr;ich "r in In.: rnicn>h<.''. h> 
prnc..:,-. all r: pi:' ,,f ti1,1J 

( h ..:r !JJlf of th<.' \\ <lrlJ ·' ..:n1: mi:' ..1r..: cnrhwneJ h: th.: 
fonJ mJu•i!f\ prnka'<:'. l1pa'..:'. p..:ctin;h..:-. c..:l!ul.t'<.:'. 
arn: Lb<.'' ;mJ i-.nm..:r;h..:' ar<.: <:\t..:n-.i\ d: u,..:J !1> pr11cc·" ti..: 
nutritional (llOlp<ln<.'nh pf fo,,J, l ·h: nw,in. ;t rn it<: a-.<: lh<.:J 
1<1 mak<-' d1..:..:-;..:. \\a-; 11rigmall: <:\lr.tct..:J lr1>rn the ,tom.t.:h' 
of \<.'al c.11\..:-; Sinct: ;1r. 1J.:nt1c.tl f,1rm 1>t ch:nll>,in 
<.:\pr.:,s..:J ir~ i·." ,·,,ft \\;1, appro\ ..:d for ..:h..:..:s..: rn;•kin;: II1 
l 91l0. n\ ..:r I' hill inn pounJ, of chi:..:'>.: lu\ <.' h;.:..:n m;t.Je in 
1- countri..:-; thing th.: r..:~omhmant ..:111: m..: 

'.'\P\1> '.'\orJ1-.k I B.1;;'\ a<.'rJ. lknm.trk 1 current I: 'urpl1..:-, 
ah1111t Ill! p..:r c..:nt nf ;ti! .:ru: m;.:, 11'><.:J h: th.: f,inJ inJ.r,rr:. 
till p.:r c.:nt of \\hich ar<.' r<.'comb1nant 

'"\" '.'\orJp,k i, primaril: irl\llf\<.'J rn rdnllrl:rn!.'. anJ 
'-''Pr'-''' in!! natural .:111: Ill'-'' in :..:;ht ;md b.1d.:r1a. '.'\11\;1\I: I. 
an ,1m: las<.'. r..:rarJ-. 'po1ia!!<.: :n hr.:.tJ anJ rnluL<:' th..: n..:.:J 
for ch<.'mical ;rntr-,ralrn;! ;1c<..:nr' 

r: ,·.,/1-nn1Juc..:d dt\ ITllhlll (11,h ah11ut h;ill ,1, mull! ,1, 
th..: c.tlf<.'n/\lllL'. but th!, ha, )ud lrrrk 1f ;m: dki.t 1111 the· 
rrrc..: ot cli<.'<.'''-' f{;tth..:r. th1: r1:u1111h1n.lllt rr.•kln 1>lkr.' 
ch<.'..:·,.:-nnk<.'r' .. tah 1:.: prrc<.' ,1nd ,,, .11lab1 l1r: ... 1, \\ c 11 .1, purer 
<.'1\1;.m.: I h..: pn•klll !r11m c.tl\e·, 11nl:- Ille'! .th11:ll ;11 p..:r 
c..:nt nf thi.: di.:rn;uhl !llr d1i:i:,..:-1,r11ci.:"rnc< i:n1: mi:'. th.: rc·,r 
c.1rni.: tr11111 m1i:r"b1al rrnt..:.i>i:' tlut ri:,c·mhk cl1\ m11•1n hut 
.1r..: nt1l .h 1.:flii:i<.'11! .-\i, ... nnl; ;1h1•11! ' pi.:r L<.:111 t1! th:: L.i!! 
pr11k1n e·\tr.1ll \\,!'- .1Lt11.1il: i:h:m11-.111. ·~qnp.1ri.:cl \\l!h 
'Ill rcr lt:ll! lr1 111l f. ',,/1 

I \er:. !111 1d c<r1111p 111cl11,k, krmcntc·,l pr11·li1eh prt1-
ei:·.,.:d \\!th <:!l/\lli<:' lrt1m 11\c'. 1n!.td i>f:'.llll"il'" 
i crrncntcd lt11>d·, .ire .1 n.1lilr.il t.1r'.C•.:t !t1r de .. ·l'..'.llc«! prt1cc .. .,­
.1h1111;. ,IllL<: 11r:.:.rn1,111' L.trr:.111:.: ••lli krn1e·111.it1••ll lt11Jl1! he· 
rr<1'._Cf.t[lli11<.:d (11 pr1•,lllLe' '•llLh !l\'..'.f.·d1c·fih ,l'o .11lllll11 .tel1!--. 
\ILllllllh. r1:.:11•c-;1h. !1.1\llllf'. , .. \l'·:kll<:f·. !h1ckc·nL°f• <1! 
11rhl·r 1r1:.:rl«l'l'llh 11t1rrn.:ll: .. 1d.k.l l.1kr 11n 111 '""d f'l<1ec· .·,-
111c· 

\lrh.111:.:h r,·:·1il.1;.,r, .111.! rh,· i'11hl1c .ir1· :·c·nd.tlh ,p111C" 
.11...~·:r1:111i..· til f-.11111 rrtll' .... ",',lfl:_' h:1d1,.· ... hn•,,:,1~''.. r!i·.: .1.f~•r'tti~1n 

11! _·c·nc·!1c.ill\ .ilrc·re·,I 1111,1 .. h,·, l"r ['l"c1-.-1r1.· "r 
pr .. u· .. 1hl1!'. 1. l\<1[ l'r<>bkrn·lrc·c· 
~1ir:1.~·rrh-.! .if1,q1r lhl· 1r~~r11.!11 ... r:11n •. : 

I he· '""'I 1ri-!11 .rr·. : . 
t! \.- r ·.' ·~· r: . , 1 r 1 l : • .' ~ · i ~ . 1 ~ 

! 1 ir:.·1:n :...·1,,,.·~1t..·, 1·1111 !111~:1.n: !1 t1t ri11 .1lPi1l,I 111!! i 1
•• 

pr11hkr11 ·.\ht·r·: !ir·:1:1.."! f'v,__1i1l \ i1.11L'·,: .. tf·~· 111rr11,f:1~·~"' 1r111i 

t~l!\_ft1h:.1[ .'1.::11•!1ll'• \! .1:1·. T.Jlv !f11.· '1.'lh:f'i.. •.ill'.l"•.' 

i r l 1 r • • · I 11 l 1._ , I ; ! 1 r , , • i '. • l 1 t ~ 1 , ''· · r 1 ·., 111 t t • 1 t r 1 • • . 1 r '· · ; 1 1 · · : . • : 1. ', , , r 1 l ~ 1 . 1 r , • l ! 
"1, i:il tl111 .,· 1ndi:1. 1."j 1fir111i· 1 i\ •. ll·:nill .:: n.ii:.~ ri\· -~ 1.1 l:.1:1.111 

111 c-\ ,·n 1r.:.J;r1.111.1I .,-: .. ·,Ill': h, v.!111" 



Lru: :n.:s alt.:r.:J ch.:micall: ,,r thrtiugh b;i-;.: sub,;ti­
tut1<>n <lfl g.:n.:-; th.ll c,1J.: lt•r th.:m C<HllJ h.:..:nm.: an 
imp.mant p.1rt ,,f th.: t~1ti..l prt>c.:<,m:; inJu,tr: Ch.:m1..:al 
m,i.fificati.m ~dll'\" '''mt: pn1m1,.: hut is limi!.:J smc.: it 
Ppt:rat,·, •H1I: ,,n .:,1,tm:; pnit.:m .111J lll\<ll\.:s thc-;c 
.1dJH1<•n.il d1.:m11.·al anJ punfi.:at1,,n 'r.:ps· 

:\lpha am: I.is.: acct: lat.:J \\ ith r-nitniph.:n: ! .1..:.:tat.: 
\\uh impr<>\ .:J th.:nnal ,;tahilit:: 
:\..:.:t: bti,,n ,,r wJi11at!,1n ,,f cirt>''': p.:ptiJasc _.\ 
shim" .:nham:cJ cstcras.: act1\ it: \\ itil.: turning ,,ff 
p.:priJas.: acti\ it:: 

- :\c: lati<'ll nf ch:nHhlll ha-. up tti l\\ ic.: th.: milJ..­
C<>agulating ae!i\ 1t: of natl\l' prtl!<.:m: 
.-\c: latinn ,,f th.:mwI:sin \\ ith ;1min,1 ac1J '.\­
h: Jrn': 'uccir~imiJ.: .:st.:rs in.-r.:;i-;,~s .:nl: matic 
acti\ n: up hi -:-'lJ-tiilJ 

( i;:n..:tic manirulati1>n ha-; t:\ .:n :;r.:at.:r pot.:n!ial for 
prnJucing .:111: m.:> that carr: out spc:cific. r1;1m1\\ I: 
ddin.:J prnc.:,,.:s m fo,,J,_ R.:,.:arch.:rs arc particul.1rl: 
in:.:r.:st.:J in .:n1: m.:' that. 

Functinn at high.:r or 1,1\\t:r t.:mp.:ratur.: th.in 
nPmtai. afforJmg a ,imp!.: m.:an' tn turn .:n1:m.llic 
a.:ti\ it'.· <ltl anJ off: 
\\ irhstanJ gr.:at tlu.:tuati<in' in pH: 
I fa\.: alr.:r.:J 'iUh'itrat.: sr.:1: i fie it:. usl'fu I in iim ning 
11r hr,1;1J.:ning th.: ut11it: nf an .:n1:m.:. 
I l,1\.: ,tart.:J niltur.:-; tl1at .1r.: nwr.: pita:;.: rc,htant 

rh.: Ji-;tm..:tilln ht:t\\l'(T'. :tlt.:ring f<lllJ-; for nulrltllln ,,r 
: icl,I ;mJ ch;rngmg thcm for gr.:arcr pr1Kc".1hilir: "Pftcn 
hlurr: BPth ~ ... i1, 111.1:• h.: P''"'1hk \\ nh Pill' gcn.:11.: 
rlLH1Ipt1Jati1l!l .-\nti-;t:n\l' l<'Chn11J,1g: C:<HJIJ pLJ: a 'igr11ticmt 
r11k 111 J.:,1grt1ng pr11.c";1hil1t: mtt1 ft10J, 

:\nntftt:r l[t:nt ll!l !hl' \\ hh-II,t ft>r fopJ prt>Cl'''"r' I'. 
fo<1d Jiagn1,,:i,:-,: r.1p1J. r.:li;1hi.:. mnpcn,i\l' J1.1:;n.,,!11.: 
k'h f.•r fnll<! pathng.:n'. nutrit:nh ;md ct:r;tamm;1r.h In 
m.rn: c;1'.:'. thc t..:d1n11h1g: th.: 1mmurn1:h'a:•. m 
p;1rt1cular 1, a!r,·:1J: di:\ cle1pcJ for (l[hcr marl.ch anJ 
\\Pt!ld ,1mpl: h,1\..: tll h.: aJapt.:J tn th.: p.1rt11.:ul;11ri..:.:J,11f 
f1" id pr111.:c'" 1r, 

In thc d.1.r~. 1ndthtn. l1•r c\:1mpk. milk i-; fc,k,I fur 
r1Utrtti11nai CPfl!t:fll and fllllr•1ht:' ;1( th.: pr11.;c,\ln~ ri,lflt 
.1ftcr an cnt1rc t.snl.:r cir i, tilkd If th.:r.: \\;1, a '1mpk 
d1p,ticl. rc': lur th\.' f11<ht lllfllfllt'n h.1d.:r1;d prnhknh lf1 

m di. .. 1 tc't tlut .1 farrncr 11r uni-. car 11pcr;1t11r, ,·11u!J 
p1:rf11rn1 ;1! thi.: rt\ITl( t1f uifJcdillll. thc d,1ir: Hldlhtr: \\(11.tld 
h;1\t: tn .f.:,tro: rn:m: fn\cr tanl.-l11;1Lh Pt milk 

lfrc11mh111.1nt fond pr11cc-;,in~ .:n1:m.:,uinl.:r a mndnt 
r.:gu!.1111r: r,ir,kn tt1 pr11c''"or' hut n11 ;1ddnl l.1hd111~ 

bur.kn ,,, 111:1~ ;i, thn :1r.: 1d.:r111c;d t11 1h, n;1tural pr111i:11h 
ChcC\C m;1d.: \\Ith ..:h:r1111,1T1 l'\prc,,i:d Ill r. 'u/1. !11r 
·.:\.1111pk. nci:d r;11t c;1rr: .1 l.1hcl md1c.1t1n~ th;1t thL' l·n1: rnc 
\\;" rJtlt dt:rl\t:d lr11rn c.d\l·, 

"" f.1r. th,· re h.1, bc·,·n n11 public '.'!l(Lr\ 11\ c·r !he· 11'.: 11! 
rv,11rnl'111.1n1 111 .. ,J pr11cc-.,111" ·:r11:mc:\. Lc:rt.11r1i\ n11th1n~· 

.1pr'r11,1.:h1n'' the L1>ntr•>h'r'\ t1Jl ht1\ 111,· ,t1111,1t11tr11p1n h1r 
·,,1rnc· r1'.1,11n. th,· p11hi1, \ll'\\·, dl\11111'1!1 ;1> .1 pr11• c",,lfle' 
.i.111111.i .ind I\\ I .1·, .in .11ltl1t1\c 1\ .. ur.:•: ';,11,·11, 
I 11-.::11<,.rin.: \, ·11 '· I \l.1\ i ""·l i 

Plants show promise as sources of food dyes 
In !he· I Jll\l'r ,J!: 11! Jll1no>1·, I I ·rl•.in.11 l.1h11r.1t11r\ 111 

i• ""I , '1,·1111·.t \I I l11l11r«, lkrhn- l11111nl'/. rc·._,·.1rc::1c·r·, .1rl' 
J, .. ,~,n~· .11 \,lfl•>ll» .1111l1t1l\,llllll' 1ri.:.J.J1.'111r hli1c· p1,•mi.:11t. 
Ill Ill.Ill\ llt>\\l'f\ ,111.t pl.111h1 ·'' ., .. llrll·, 11! ·,1.1hk. 11.1•11r.il 
l'l~'lilc·n!. !h.i! c.1n hl' c'\lr.1Lk,l ,111d pr11d11cc·d IJl -.utli, 1,·;11 

•Jll.mtici.:-; di.: ,.:i.:nt:sh !~i~mJ t!·.n unJcr n,1n11.!I ::r••\-th 
c,1nJ1t "'11'. 1r.;.f,·,_-,m: .. : I J..nt>\\ n .h th.: \\ ;inJ:.:rin:: L\\ .. H:.! 
knt>\\n flir ib purpk tl,l\\l'r'J. rr,1Ju..:c·, th.: !lllh! ,t.lrk rc·,j 
pigmL'nt in L<intp.1i .lti\.: tl'<C~ \\ 1:h .1iug.1. gr.1pc· .m.i L.t!'­

h.1~.: Wh.:n k-.tcJ 111 1 l!r". \\1th tl"uc, .1n: tic: 1.tl i \ p~· •· 
Jt?c:.:J m ;1 !wrttculnm: l.1b,•rat<•r:. th.: p1gmcnh in .11•1,...1 
tab"' c;ilkJ hu:;k\\t:t:JJ t.ir.:J th: b.:,t. lh.: p1gm.::it, m 
t-i,ith plants .1pp.:.1r t11 h.: nwrc ''-thk th.rn ththl' f11unJ 1!1 
r.:gular fruit. -;u.;h as ..:.m1m.1nl: u,.:J cr.mh,·mc' . .:h.:mc­
and 1,'.rap.:s. JccnrJmg tn th.: r.:,.:;m:hcr' 

rh.: scii:nti,rs us.:J nuck;:r magn.:tic r.:-.in;mcl'. 
.:n1: matic .maI: si' .mJ n1.1" 'P<'Ctr11m.:tr: tll 'tt1J\ th: 
nwk..:u!ar m;!l..:•1p. J,1,ati••n 11f pr,1t,1r1' and thc ,1,1hilit: ,,f 
thc pi~m.:nh in aiug;1 ;rnJ tr.:.f«, ... mru. rh.:: :ii-.1 u,cJ .l 
light-.:xr•''llrt: t.:st ti• a.:cckr.1tc ~n1ci:r:-,t1•rL' l1~ht1r1g 

cn:'..Jiti11rh. \\h:ch tcnd t11 hc.1J.. d11\\fl thc ,[;1hiiit'. 11f 
.mth<'C: :tn111' 1 S11t;rcc 
I~ Jun.: Jll•l..t1 

Antibiotic markers questioned 
:\ r.int'I .\h1..:h .tJ\ ".:' thc I !-,; \1111htr: 11f .-\grtculturc 

h.1, t:\pr.:"c I ..:1mccrn' Prt thc u'.: 11f ant1h1,1ti.: rc,1,t.mc.: 
m.irJ...:r, Ill g.:;;-:r~~.111_. r·lt•d1ficd fo11J Pr:.'.;1111,ni-

I h,· r.mcl. :hc .·\J\ I" 1r: l '11mm lt!l'C 1Hl '1 •\cl h111,!­
,Hhl J'rllCC"C'. ft:cl, th.It the p<h,1hiJ1t: 11! .tnt1ht11t1, 
rc,1,t.m..::.: h.:111c: tr.1r1'krrcJ fr1Hl1 th.: f,1,1d tll hurn.111, 
c.rnnPt hi: rukJ •>lit \ud1 m.1rl-:r' ;ir,· lhcd rn dt"\:.:l11rin!C 
gcn.:ttc.ill: nwd1ticJ cr,,r, t<' md1c:.1rc \\ h.:th:r thc ~cn:t11. 
dun~c h.1' 11cc:urrcd 'ucc:.:"hiih - . 

I hc p.m..:1·, rc,t:r\att••n' c::"t J11uht 1111 futurc I J..:. 

rnarJ..ctm~ .1ppru\,1h f11r pr11J11<.:h 'uch ;1, chc :,>.:rdtc;tli: 
nJt1d1ti.: .. I fr.:,h ti>rnatll. 1111\\ <1n ,;1k in thc I ·s 

licnctic;1II: rnndrti.:J pn>c.:"cd r,.,,J,_ lih· thc t<1ni;1t•> 
pr11Ju1.h h.:ing Jc\cl11rcd h; /cr:ci.:a .. 1r.: nllt ;1frcct.:d b; 
the '"uc. hcl;rn'c ut Jcn.1tunn~ dunn!! pr1•.:i.:"rn" .. 1 
'p11J..t:,\\1lfllCfl l••r /cnci.:;1 Sc:,h C\pl.11nc.t I s .. 11r.:c· 
f-.ur.1r,-.1111 ·1i,·1111c,if \,·11,. X :\ll~lht l1>'ll1 

Antibody fortified foods 
salmonella 

could block 

.-\n .1C"ricultt:r.ii life ,, :c·nce' rl·,·:.1rd1 l.1h11r.1t1•n ,11 
I .,i,,:·•' 1 ·111\cr,1t: ;ind thc .l.tf'·rn\.·,c '\.1t111n,ii Jn,11t1.!c: •>I 
lh:.iith h.1\c c:1111tirrn.:.J ;1! !hc c:.:11111.ir Incl tli.1t \\h,·n 
.111t1~cn" ;llt.11.h t11 1nk-,t111.il \l.dl,. lh\.·: prn\.·nt p.1th11cl'n' 
trllrn p\.·11ctrat1n~ c.:11 \\;di, In c\pc:r1rnenh. rc··,e.1rchn·, 
thcd huni;rn 11H.:,llf1.il ..:ell, prt'p.1rnl \\ i!h ;w1t1h11di.·, lr1•111 
d11..:l.cn <:!.'.!.'.' \\l11d1 prc\,·nrcd ... t11111111c:ll.111r~;1n1-,11i-. lr••rn 
r.:.1d11n~ th.: hlll11d,trc.1rn S1ncc 1t '' th11t1C"ht th.it f'·''"""cn, 
.:mcr th.: hl<11><htr..:.1111 11ppllrtun1.,t1<.:.ilh .1 .. thl· 1nt\.",:111c· 
1h"1rh·, nulnc:nh. !hc ti11d1n"' ,11,·cc-.t !h.11 I>:- 1n,l11,J111c' 
.irl!1h11d1.;, 1n '"'"! ,u,h 11pp11n11nhl11. 111kcl11.ih l••lll1l he 
•.:urt.1ilcd l.e.1dm,• c.lfhlid.1tc·, !11r t11rt1tic.ir111n 111, li1,k ;1111~ 
.t!ld l'''.'"• I 'WilrLl' \f,< 1/,/\\ lf:fi ' /i;"!·, /11; .. /. •·. 11 

\,·11111,i:, /1. ''June' i'>"·I 1 

DNA gene probes "unreliable" 
I)'.·\ '..'l'llc· r1r11hc··, .1r1· ,If\ 1lllf'l"l i.lhk \\ ,(\ '.: .il'kl t 111'.' 

h,1,·1n1.1 111 11111,J., l,1111i-. iii,· I ~ l1hl1lu!c· 111 I ""'I I«· ,,-.:r1 Ii 
1111<1 !hi.: l11.t1!11tl' ·,,1\. 1111-..c·n"n H',\ 111.H,\11 .1 
11111c Ii 11111rc· ;,·i1.d1k c'l1t1k 

I J\; ·\ pr11hi.:-.. 11>11.tll" 1 '"'l'k,I \• 1tli 111,· I'"" 1111·1-.1 -1· 
,'1,1111 rc-.1cl11111 11'< !<I .. uc· 1111\'. .1l.1il.1hk 1 .. r 1kkt1111" .i 

1\11k r.111,.,_. 111 h.1tln1.1 I '11· pr11l>kn1 1· th.11\\li1k1110." .. 11c· 
\l'I\ ',1'11 ·>Ii\•: (111". L.11111•>1 .!1,(lll'.'lll .11 11\L' ,Iii.I ,J.-.1,I 
h.11!«11.1 

I' . r. ; 



IFR s.1;.s it has shl>\\n that thc:rc: is n,, simpk rdatilin­
~hip h<.:t\\C:<.:n ..:di Jc:ath anJ the: Jc:tc:..:ti,m l'f /.1.1-r<n,; 
m,111,,_·_1-r.i,1.:<11<·,-anJ !-."s,-/1<·n.-l11,1,·111I h;. PCR. It daims that 
mR'\_-\ is a hc:ttc:r inJi..:Jt.lr llf viabk nq;anisms. hc:..:ausc: it 
has a h.1lf-lifr I the: time: takc:n for :'O pc:r cc:nt lli JisJppc:an 
,,f ,1nl\ I 2 minute:;;_ 

lb.: Institute: is Jc:\doping a mc:th,1J <Jf Jc:tc:cting 
mR'\_-\-; frllm f ,-.,[1 ;mJ /_ monc>cTtug,·11.-s. \\hi..:h it sa;.s 
\\ ,1ulJ alln\\ Jc:tc:c!inn Juring all stJgc:s llf gr,m th anJ a tier 
-,unati,m. It dainh thc:sc: \\OulJ give: a rc:al-timc: mJ1ca!llr 
,,f cdl hc:alth. 

:\..:cllrJing tll Ian \tasters.\\ ho i~ kaJing the: resc:Jr..:h. 
th.: n~\\ tc:chniquc: is at kast t\\ll ;.c:ars awa;. from commer­
cial applicati,,n It still usc:s PCR. hut the: c:xtra ~tc:p of first 
proJucmg D'\:\ fr,,m the: mR'\:\ using rt:\ers.: trans..:rip­
ta-;e i-; ..:ausing prnbkms. 

(ic:tting the R'\:\ out in J usabk t'l1m1 i-, arwther 
prnhkm. hecaus.: it is liahk to be J<.'stro;..:J h;. cellular 
R'\as<.'. 

\\ nrk to date is haseJ on pure bacterial cultures. hut 
llm:.: the metho·J is rdin.:J. Dr. \tasters'' ill haw tti test it 
t>n ·-.;id:· bacterial ..:dis hdix.: appl;. ing it to bactc:ri:i ir. 
fnllJ ( Snur..:.:: .\/i,·rul,iolo."-T\ Furor•'- \'ol. 2. \in. -l. 
Jul;. :\ugu~t I '19-l I 

Industrial Microbiology 

Easier ethanol 
The proc.:s-; for making ethanol fr11m hiomas'i is 

curr.:ntl;. not .:ftic.:i.:nt enough to make ..:thanol a trul;. 
..:ompt:titi\t.: aJJiti\t: for petrol. :\s a po.,sihk prduJ.: to 
d1c:;1pc:r c:thanol. rc:-;c:arch<.'r'> at the 1 ·s lkpartmc:nt of 
l.nc:rg;. ·_, '\atitinal R.:nc:wahk Fnc:rg;. Lahorator;. f\iREl.I 
tu\ c: annnuncc.:d the:;. ha\<.: gc:nc.:ticall;. .:ngmc:c:r.:J a hactc:r-
1um \\h1d1 pr11mi-,c:s tn make: the: process quicker and 
ch..:apc:r. 

l.tturwl can h.: 11htainc:d from matc:nab -,u1.:h a-, sugar 
,;in..:. c11rn. \\nod anJ \\a,t.: pap.:r. l h.: m1ht common 
mc.:thnd lh<.:S ;..:<ht tn kr .. 1..:nt gluco-,.:. the major compon.:nt 
nl n1tht h111ma-,-, k.:J,!rn.:J...-,_ In Prd.:r to prodlll.:.: as much 
t:than<•l <h po-,.,1hk from the: rnat..:rial. a ~c:conJ procc:-,sing 
,r.:p" otkn ;idd.:J to hr<.'ak Jm\n x;.lo-,.:. \\hich can maJ...c: 
up 2.' .I() per c..:nt of hioma-,-.. 

I h..: pr<Kt:"> of com.:rting glucose: can he: m;1dc: rnor.: 
dtic1t:nt h~ rt:pl.1cmg :-.:a-,t \\1th th.: hactc:rium lrn1omn11u' 

111uf-,1!11 But \;.In'>.: -,till r.:main-, in one: p1c:c.: [ h.: '.\RU. 
rl·,t:;ird1t:rs.,;1_, tht:;. ha\<.: -.olv.:J thi·, prohkm h;. g.:n..:tical-
1;. L'n!.'1n.:.:nn!.' a nn\ -,tr;1ii1 of the: l1mumn11.11 hactc:rium 
\\ l.1d1 c.rn -,imultanL'lHI'>l} krmt:nt hoth !.'lu..:m.: ;md ''.' lo-,c: 

1 ·.,... 11f tht: n<.:\\ hactc:rium. cornhin1:d \\ith oth.:r 
ch;rn!.'1:'> -,uch a-, "'' 11d1m!.' to ch.:apt:r fr.:J-,rocb t lor 
t:\.unpk. agnutltdr.: n.:-,1du.:-, or .,;l\\du-,t) h t:\pt:ct.:d to 
lim.:r thl· cmt 11! prod11c1n!.' t:than11! from ;1ppro\ima!l'I;. 
"I 20 !.'.ii to around )() (11) 0. 70 _!.'al I he· rroc.:'>' I\ -,rill 
hc·1n!.' ft''tt:d on .1 l.1hor;ltor: '.<..1k hut thl' <.:n!.'1nc.:r-.; <.:\pt:ct 
t11 ,.,p.1nd to ht"nch '><.:ak 1n '.I\ rn11ntlh and h11pt· to opc.:n 
.1 ptl11t pl.int 111 .1h111ll ;1 :l·ar t S111trt.:l' < '/1,.m111n .~ 

/11,/1111n. ' ScprL"mht:r 111111, 

The maths of making ethanol 
l'rc •due lllL' ..rh.11101 I r11111 rL'll<.'\\ .1hk "'11rn·-. .1ppl'.1r-, 

non11m1c.dl1 1l'.r.d1k . .1Lu•rd111!.' to nc·11 ll''.L'.1rd1 \\1th 
',lllill' .1dp1-,tll1l'll1" .. 1 \11t .. 11 .. h l°fll'lllll .. tl l'fl!.'lill'l'flll!.' tl'.1111 
hc·IIL'\t'' Iha! thh t:th.ir10l c111tld c11.t .'.''I. l11d.1: ·, 1~1;1r~<.:1 

pmt: '"'''I 

f'c1g,· r, I 

I {<J<J5J 

Ftharl\1! ha~ ;m1u-;;:J much .:m irnnmt:ntal intc:rc:;t. but 
'''fll.: tinan..:ial Jl1ubts. as a r.:plac.:mc:nt t~1r liqu1J 1,1ssi! 
fut:ls. It can he tibtam.:J from matc:rials ,uch as sugar c.111.:. 
ctim. \\ ,1,1J and \\ ast.: pap.:r !he nws! t:stahlish.:J t.:ch­
n11.1u.: uses stJrch t c,im in ch.: l ·s. \\heat in S\\ c:dt:r I. 

Sci.:ntists ha\t: qu.:s:llln.:J \\h•:th.:r harJ\\ooJs liJ...t: 
\\ i 1111\\ ..:oulJ pro\.: an ei.:tmc1mical stiurc.: ,1f c:than,11 Tht: 
pwhkm is that harJ\1 tlPJs pwJuct: a sugar mix that is 
pc:n!nst:-rich anJ frm1.:nting pc:nt,isc:s .:an ht: .:xp<.'nsi1..: ... \s 
th.: price: ,1f th.: r;m marerial Jnrn inat.:s pro.:..:ss cti,rs. using 
all of it is ..:rucial. 

rhc: Swedish tc:am anal;. -.;c:J ethanol production frnm 
\\ii ll1\\ \\ lllld. hroJ....:n Jo\\ n intc1 tibres h;. st.:arn .. -\ftc:r 
h;. drol;. ~in:; the: cdlulost: tibr.:s. the::- fermt:ntc:J th.: rt:sult­
mg sugars h.:xos.:s and r.:ntos.:s producing c:th.rnlll for 
distilling. 

Th.: tt:am chlls.: r<.:..:llmtiinant /-_._1,·lz,'r/c/11,1 .-ui1 tC.ir its 
frrm.:ntarion h.:caus.: it is th.: h.:sr knti\\ n organism for 
t'.:m1.:nting p.:ntos.:s . . \·,1,·d1c1rn1111·,-,·..- ,-<·r,•\·1s1<1c'. the most 
frc:quc:ntly ust:d t1rganism in c:thano! frm1entati1m. is not 
abk to Jc:al with p.:ntos.:s. Ih.:\ found that rrnJu.:mg 
L'lhanol from frnnc:nting pt:ntos.:'> rn-,ts -l~c I c11mpar<.'J 
\\ irh :'f/c I \\h.:n onh hc:xos.:s ar.: frm1c:nt.:.J. 

F.:m1enrarion is the most .:xp.:nsi\t: part of dealing\\ ith 
penros.:s. folf,m.:J h: J.:roxitication th.: r.:nw\al of 
p11rc:ntial ti:rm.:nration inhih;tor.; from th.: sugar s,1lution. 
fhis pro..:c:ss ac.:ounts for 22 pc:r t·.:nt of th<.' total .:11st. If 
scientists could hit on a micn1-11rganism that frm1.:nts at 
th.: sam.: : i.:ld and proJucti• it:> hut '' ithout th.: n.:<.'J to 
J.:toxif;.. th.: cost could h.: -,qu.:.:z.:J ro J8c I. Plus if th.:;. 
c.mnor use: the: p.:nrosc: fracrion. sdling it a~. a h;.-pn1Jul:t 
could J...nock off a furthc:r fdcl. 

lkH.·loping th.: t.:chnical procc:ss so that .:ith.:r lh<-" 
p..:nto.;c:s and h.:xos.:s ar.: frrm..:ntc:J -,imulran.:ousl:. or th<-" 
p.:nlos.:s ar.: frrm.:nt.:d s.:parat.:I: anJ the fc:rm.:ntat1on 
hrorh is r.:cin:ulat.:J ro rhc: h;.drol;.-,i., ,t.:jl. \\1n1!d hring th.: 
co ... t dt:\\ n h;. fl.Jc I R.:u-,ing the: sc:condar: '>ll'arn from th.: 
pc:ntos.: fr.:rmc:ntatinn plane \\OtilJ r<.'Ju..::: the: c.:thl h: 3.!il: I. 
f Source:· ( ·1i,·11111try & !11.lz1.1tn. 19 S.:pt.:mh.:r I 1l9-l I 

Alternative approach for alcohol production 
Y.:a•;t ha-, traJitionall;. h.:c:n us.:d in frrm.:nting grains. 

ri..:c: and fruit to prodtH:.: alcol111! all o\t:r th.: \\orlJ. Th.: 
<TC B:\P programme: h;1-, fund.:d rt:'><.:ard1 to in\c:st1gatc: 
other alt.:rnati\.: approach.:s. In d11ing .,o r.:-,.:ard1.:r-, ha\L' 
-,wtiit:J /111111mn11u1 muhi/11. a gram-n.:gat i\.: an;1.:roh.: 
\\hich can produce: alcohol li\c: to -.i, rim..:-, fa-,tcr th.111 
:.:;ht 1111\\<.:Y-.:r th1-, orgarn-,m c;m on!;. utii11.: gluc;c.-,.:. 
fr11c!11s.: and '>UC-·:'><.: a' c.1rhon '>IHJrC<.:'> ;111d "' .111 irH.:rL"a'c: 
in th.: rang.: of n11.:r.1holi1ahk c.1rhoh:drat.:-, \\a-, .,:.,-,.:nt1al 
1f / 11111/ii/11 1q-, to h.: uwd at an 1nJu-,1na! k\::I < i.:n.:1,.: 
impro\ .:m.:nt \\a' appro;1chi:dthr1>u!.'h c la.,-,ic;li g.:nt:! 1t.:.,;ind 
g.:n<.:11c .:nl.!in.:ain!.' 

:\ comhmal1on ol d1t:m1ca! rn1Ha!_!.:n.:'1'. tran'>po'>tHl 
mut.1!.'t:llt:'>I,_ g.:nc: tran,kr h\ <11dnl conp1!.'at1n11. L11n,trut:­
t11111 11f rc:cnmhinan1 c.:\pr.:-,q1111 \c'ctnr-, and lr;in,kr In!ll 

I 11111/'Il/\ _L'l'fll'' rc".pnwihk h•r \\ 111,c mcl.1h11l1"111 \\L'rc· 
nt;1hli'hl'd and ,_an Il<l\\ hl' ;1pplit:d It> lfllrl'.l"l' lhc· 'uh-,rratt: 
r.HlL'c' "' I 111oh:f1, 

RL·c1irn!i111.1111 pl.1·.11111h IH'rc· Lllf1'fr!Kll'<i h: "11hclo11111L' 
tr.1!.'mc·nr-. 11! 11.1t1\L' I 111.,hi/11 pl.1-.m1d. 1ri ~1101111 \ccr11r' 
11 . .-·,c \\ crc t r.111-,ft'r red lfll•, / 111,,/,rl r 1 Ii\ .11dnl u 1n l'l'..'..1111111 
.ind \lc'rl' -.r.1hl\ 111hc·rifl'•I '.n\ t'\flrl"--.1011 \L'dor" \1c·rc 
lOfl',tr!lllt'd '.l'>lllC' •,11hl l11ncd I 111,,/,1 111 pl.1·,r:11d ·,c·q11c·nll'" 
1\ h1ch ro1tld hc tr H1"il'rrl'<l :n!o I 111uhi/11 ;111d 111 lillc 



e\1ires~il•n of the \: lt•sc c;itahl•lism genes \: L·\ ;inJ \: IB 
I hi\\ c\ er these engineen:J strains c,1ulJ not frm1ent \: lt•se. 
lo o\crcumr: this. conjugal transf.:r llf tr;insposon h.:;iring 
pb,miJs \\JS cameJ llU! to anain transpostm mut.igr:ne,is 
B11!h l";euJllmtinas and Es .. ·h•n,-!11,: ... 1!: \\ere u,eJ as the 
tr.inspthLl11 tie;iring pl.ismiJ Jonors for /. mc1f.i/1s. .-\II 
/. muhlis stram' tr:steJ \\ere able 1t1 t~rmen! extracb l'f 
\ ari,1us fruits. such as apples. mange'. peachr:s. \\ ater­
mdons. ecc. 

\ t.1rein er. recent rese;m:h shin\ s that I: nwmonas can 
be useJ as a s,1urce for the prl1Ju1..ion of hl1panoiJs. Sterol­
lil..e compounJs \\ hich are nnt comm.:rciall: a\ailabk. as 
\\ell as a source fix the: proJuction uf h.:t.:n•logous ice­
nudcation i'rotcin '' ith man: appli.:atiuns in the froz.:n 
tiwJ imlustr:. aruficial sno\\. etc. 

fhis \\url.. io; nf int.:rest Ill those engageJ in inJustrial 
manufacturing tei.:hnolng1cs anJ ha, suhstanti:.il marl..et 
applications in the areas of tine chemicals. hiot..:.:hnolog:. 
fennentation techn,1l,1g: and genetic anJ protein engineer­
mg. h1r further infom1ation. wntact. Phil Cfl.ear:. lfo1R..:­
s.:arch lrdand. Forbairt. ()lasne\in. Dublin 9. lrdanJ. T d.: 
:>5:>-1-8:>701'': Fax· >5:>-l-8:>70176. 

Super cheap biopolymers 
Lari; in the 2 he centur;. genecicall; alcereJ 1>i1'..:..:J 

rape planes ma; he : idJing biod..:graJabk pol; m.:rs ac 
about on..:-centh ch.: pric..: of p..:crokum-haseJ pol; mer,. sa; 
r..:s..:archers at the Cni\cro;it; of \\.arn icl.. ( C:m.:ntr:. I ·i.,: l. 
hut /eneca Biopni;mr:r,. \\hid1 is i.:onJucting -;imil.ir 
rc,earch i'l as..ocration \\ ith l'.eneca ...,eeJ,' Br;u.:kndl. I ·i.,: 1. 

,ays th.: prices of th.: biop11l: mer,\\ ill initially h..: ··roughly 
'imibr·· to th1i-;e of .:onv..:ntinn;il polym..:rs. 

/..:neca (l .onJon l pri1Juc..:s 600 m. I. : ..:ar nf ih hioJ..:­
graJable pt•ly h:Jro\y hut; rat.: I 1'1 IB) ~:,in. Biopnl. hy kr­
m..:nting '>llgar \\ ith a naturally oci.:urnng hai.:t..:ri.1 at a -:mt 
of .£5-.£12 ($7 "0-SIR) k:;. ahoul 15 20 t1m..:' th.: pri.:..: of 
com ..:ntional poly mer·; 

R.:,..:arch..:rs at \\ arn 1.:k ·' lkpanment of Bini•>:;ii:al 
Sci..:nc..:s. h.:aJ..:J h: \talcolm lknn..:tt. '")' that 1f th.: 
genetic t..:chn;4u..:s b..:ing 1..:st..:J ch..:r..: \\11rl.. ch.:: \\ t!l h..: ahk 
10 proJu.:..: PllB at about .t:o o~ l..g lknn..:tt·~ t..:;un. funJ..:J 
h: 1h.: I ·i.,: ·' Bi11technol11g: Direi.:tnrat..: anJ lh111g :;..:r 
pro\id..:J h: /..:n..:c.1. i' U'iin~ lh..: prot..:in <i:\lA Ill r..:gulalt: 
;111J ci111rJ111a1..: th.: acti\al1on of gen;.:, trl th.: 1111'..:..:J rap.: 
pl;111t lkcau'<.: < i:\1.-l i'i 111 a '..:par;itc pl;1nt Im.: frnm tho,<: 
th..:d rn mal-111g l'llB 111 oil,.:..:J rap..:. th<.: ··rran,g..:nti: pl;1·;t1..: 
prndu.::ng ahilit: 1' hr..:d out of th.: pl;111t \\ 1th111 nn..: 
g..:ncratinn. thu' ..:a,ing f..:;11, abnut th.: 1111rnd11ction 111 
tran,g..:nti: pL111h 111!11 th.: ..:n\ 1r11111:1..:nt"·. th.: r..:,..:ard1L·r, 
',;!\ 

(l1h..:t:d r.1pt: I\ a n1>r1-fnod 1.:r11p 1\id..:ly gr1l\\n tn 

I ur"p..: on I.ind"<.:! ;1-.1d..: fr11m fnod pr11dui:t11>r1ht:L;111>..:11! 
rd11rnh of th.: < ·0111111•.111 :\:.'nuiltur.il !'nit..:; \\;tr\\ 1d. 
r.:,.:.irch..:r-. 'i.1; th.:; h.11.: not :i:t i:ri:.1!..:d .rn i:nttri: l'llB· 
pr11d111.:tnL' pl;tnt .tnd th.1l L11nirni:ru.il produi:t111n \\ill 1111! ht: 
fl<h'>ihli: llrJ!d thL· f11:\t LL'rlflif\ f '>lltlrLt: I ·;,<'/Ille ,i/lf ,·,·( 
I .; June I 'l'l·I l 

Sensors 
f •.111 l t lrll p.tn ll'". :\ r11111.1 '.L .ll1 .111 d '-. c·11t r<Hlil '· h.1 \ ,. hnt It 

dncf11pt:d Mtlfict.tl L'kctr1>[JJ1 ()11,1:, lhl'•l' dc0 \ILL'\ ,Ire· 
l.1h11r.1t11r1 rq11rpr11cnt •'.J, d1r11111.1t<>c'r,1pl:··.i1,·d :<.lli'.'<.'h 
"h1d1 m1111;1 the l11nL!r1111 11! th,· llilm.111 1111.c I 11l1~r th1: 
11.1!1ir.il rw .. ,·. h1111,.:1cr. thc·.,c· r11h1Jn1"·'·" pr11\11k rc·pfn· 
d11, 1hli-. d1~·1t,tl r,·.111011!\ 

Btllh .-\n1maSc.in·, anJ '-...:,•:r11r11.:,· r11t>11:11";.:' 1k!!\<.' 
fr.1111 ,ingin.il n.:'i..:.irch t>:. li..:1•r:;..: [),,JJ . .It th.· l n:· . ..:r-n: ,1: 
\\.ar.\ i.:1- · s lnsll!utc: i>f \ >lf.i.:t11r\ "1uJ1..:, ';,.JJ .1-:r- .1, a 

.:nnsultant t11 '\::,1tr1m11.:'. \\htk .-\r1•m.!Sc.111-, ,c•cnt:lic 
cunsu!tant. Kn,hna l'..:r,;rnJ i•f l \II'- I. '' a fi>m:.:r l'h [) 
,1uJ..:n1 ,,f [),1JJ ·, 

J"h..: nih1llltlS<.'S US<.' an .1:-r.t: 11f !'t•I: m::r 't:rh<'r' !P 

J..:tect smdls. i he~.: si:n-.11r, .ir..: m.1J..: 1•f ,._.m1c1•nJu.:tm:.: 
p11I~ p_:.. rnik,. \\ h11s..: .:1ir:Ju.:t I\ 1t_:.. .:han;:..:' \\ h.:n 1•J••<ir­
carr: ing suhstan.:..:s aJ,11rh 11nfl1 th..:ir .;urfa.:..:,. \\ nh ,._.\cul 
s..:nsors . .:ai:h seno;iti\ e r,1 Jitkr..:nl ,;mdl ci1mri111..:nh. th.: 
rohonoses hmlJ up ··smdl pn>tiks·· uni..jt1<: t11 ..:;i.:h 'uh­
SIJncc:. rh.: pul: p_:.. m1k, ;m: nw't s,:n,!li» e h> p1•l.1r 
wmpounds . .:special!; amin::s: the n11sc: .:an h.irJI: :;mff 
,1ut hal11genat.:J h_:..Jr,1carh1ins Ii!-..: fr;:,,n, ac all. 

So ho\\ g1.10J is a r11h11n,1,, .-\ \\ 111..: i:n11.: r..:.:.:nrl: 
founJ Iii his chagrin tha1 .-\r,1m.1Scan ·' mad1i11..: i.:an mati.:h 
a human in a blinJ snif!ing. J1,1rngui-.h111g ..:a,dy h<.'l\\;,:..:n 
three .:narJonna\s 11 haJ ,inf\ ,niff..:J ,in-:.: h.:fort·. It .:11ulJ - . 
not tdl apart l\\11 reJ, frnrr. n;:i;:h!->nuring \ ill.1;:..:,_ but 1h..: 
exp.:rt made the sam..: mistak.: lluman 'nitfrr< ar.: ni>r ch.: 
11111; 1mes thre;iten..:J -in tidJ lt•r rath..:r tiin:,!) triak th.: 
machine \\as 25 per c.:nt bt'tt;:r at tinJ1r.g trufti.:s tha11 a 
train..:J 1ruftle hounJ. 

Buth ccmp.ini..:s ar.: \\<1rkmg Pn 11npr11\;:m..:nh l•' th..:ir 
sy,km'i 

:\nimaScan·, d1..:nh rnduJ..: th.: I ;., h•1•J anJ Dru:.: 
.-\Jrninistr;!li1m. \\hri.:h i, u,1ng th<: n"'.: !t> ,rnft nut b.1J 
ti,h: l'11i.:a-Co!J 1\hich 1s t..:'trn;; th.: nu,._.·, ahil1t\ !1• rinJ 
c,1r.taminal<.'J pl;htic h11!!k,: ;mJ ;1 Jw,p1ul in \1.111d1..:,tcr 
h;b -,h111\n that th.: n1"l' cm d..:tcct <.:afly ,1:.:n' ,,f \\111mJ 
mk1:t111n anJ cm ..:»..:n Jhtm;:u1,h b.:tl,t:t:n d1lfl'r·::1t 
inkct1nn' I >rh..:r cthlnm..:r' 111.:luJ<.: D..:uhd1:.: -\i:rthp.1cc. 
1\hi.:h pian-; 1 .. ,.:nJ ;1 r"b"n•"t: "n tt~.: R'"''·in \l1r.1 
-;pai:..:.:uft {ll ,nJ!f thL· C1hllllllLlllh

0 

l'll\ !fl'IH!ll"llL .!n.I 
Sumilllrllll. \\ hti:h " dc>cl.,p1r.;: a per'"~1 . .i h.1l!t1"l' 
1kl<.'([11r. 

l'..:rh.1p' lhc h1;:;,:c't pnti:n:i.tl ll\<.' f11r r"b"n"'l°' 1. 111 
qualll)' <:llntn1l. cn.1hlrn:.: pc:rfumcr' It• d1c"d ·Cl'llh .1:.:.1trbt 
;1 i.:11111p11tl'r-,1<1r..:J ,t,111d.irJ J'flllilr .• 111.f N<"l'.;,:f'. \\ mc·­
maJ...i:r' anJ Ji'itdkr, tn .:n,ur..: ct1n,:·.tl'rll Jb\1>11f, 1 I \ · 
trai:t.:d from< ·11<·m111rr ,( f11,/u11n. I :\u'..'.11,1 1'1'1-11 

Opportunities in and alternative strategies for 
biomanufacturing success 
lh.: b1ot..:d1111ll11:.:y 1ndt1,lf\ h.1·, !llt1\ eel fllf\\ ,\f,! b\ 

, ... 111n;: th.: npp.,rtunlf1c, !11r h1111h.:r.1pi.:1111..: ,inc!11r­
m~11t lrorn grtl\\th h11rn111n<.: ;111d !il'ldlll :11 t.1rc·c·:.: .. ! 
m11110.:lo11.il .111t1hnd1n .trhl :.!i:n..: :h,·r;1p\ In ,11nrr.r.t. rite· 
l•111111.11111f.id11nn:.: 'i:gm•:nr 111 the: h11,111c·,. h,1, h·i:11 
11\..:r .. h.1dlll\t:d P\ th'"' f.1p1d .11h.111Le' ff·, ,f.•fl " .. n,· «I 
,J,l\\i:r .11ha11c..: .ind k" r.1p1d HHJ111.1t11111 

1111\\<.:\L'r. \\llh :.'.fc;1ll'r n11mhc-r" 111 '"ntr'.1111c·. n"" 
f..:,1d11n:.! rh,· ,I.I:.!.: \'. hi:1.: their h111tlii:1.q>c1il1 ... 11111''. k· 
pr11d11c..:d. 11r11kr,1,111dl!l:.! \ m•111·. h111111.1n11l.1d11n11:· 11p['"r­
!1m111~' h;i, bc·c11111c· lllcfl',hlrlc'I: 1mr11rt.111t \l·.1 1. ·.111u· 
h111111.1r1i1l.1ct11r1n:: t"o rnor,· l'\J'L'll,l\l' th.111 tr,i.!1!1«11.ti 
chc·1111,,ii lhrr.1r,·11t1c ,\ nthc·,1 •. tltc··"· ''f'p11rti:n1tll· .. ire· 
ht:lllc' c.1fd11ih l'\,llllllll'd l1>1 1.t-c'lkcil\c':lc· .. 111 11:·!1: "! 

th,· c 11rrc·111 L'lllph.hl" 1111 1!1-.tltlt , .ire· r1·t .. r111 
fl\ thl, l"ll\ 1ro1l\lllc'rl!. Ihle'<' '!Ill' .{ltll], .trl •L' ".\ h.1! .If" !l«c 

11pp11rt1111111,··, !or 11Hl11\,:t1111\ 1;1 h11•1Jl.1n11l.1cl111111'.' 1•.!1.1! 1. 
lhc· lt~c·ld1•1111l th.11!hc·.c·1•f•p11rt11111ll<'. l,lll hc· 1.q•1!.tl11c·,l1<11 
h\ .. ,·1111w "h11·1 tl\l'. 1h.1t 1c ill .1.l\.1111 ,. 111,· t,·, ltn•<i••:·. 
.11111111'.' to1\.1rd. 11t,· 1Ji1;1n.1k :•ul ••I 111r11111vr1 1.1111.1!1«11 .ir .. I 

/' I • . (, ' 



\\di th<· 1.:t'mm..-r.:1.1! :;1•J! r...- :1 .:1,,t-dfr.:t!\t: 1>n<" . ..-11h..-r 
J:n:..::i: ur mJ•r..-.:il: ·• 

In .;pit..- 1•f th<" .:t:rr<."nt 11utl1,1•!-.. \\ h1.:h .;u:;:;::.;h J .;!11\\ 
aJ\ ;•JK<" Ill pn•.:<"'' tt:dm1>i1'": impnn t:m<."nt. \\ h;!l \\\lUIJ 
bi.: th.: Iii-...-!: nunuti.:tunr.:; <:1ht '.l\ m:;.; if th.:.;.: ;1J\;1nc..-, 
J,J 1•.:.:tir' Ltl>k I pr.:.;.:nb J :;i:r..:raii1..-J t>r..-;il-.Jo\\11 llf 
;:.;tmi;.11.:J l>i1'rn'.:<'''m:; cllsb a.;s1•.:iati:J \\1th .1 hiom;mu­
fa.:turm:; t1p::r;l!11in :I\ a;1:;ing SI 5 :'.ti mii!11'n m Jir..-u 
annuai llf\~rar?ng \.'.ll~t"i 

Table I. [stim3ted bioprocessing costs 

Biomanufacturing t~·pe 

83cterial 

\lateriah I '-2.0-

I p·ar..-.im tU-o.-t 

1.2-; h 

L1bour 3.o--t.o 

Total -l '-6 0 

•' .,: 1md!1.'rh .·r d.>!i.tr ... 1 

\13mm3l­
i3n 

~ fl--l.tl" 

2 l-2.S 

() 9-1.:'. 

1.5-2.0 

-l 5-h () 

Ideal 

1.2-1.h" 

11. }-0. -i 

0.9-!.2 

I .5-2.0 

, --.~.h -· 

I n1'tr.1tilln \\1th th.: 1:;1rr..-nt -,r;ifu, 11fhillmanufa..:wring 
.ind th:: ,f,m p;1ct: llf hi1•prnct:,~in:; aJ\ancc: ha, i.:d !t• :li1· 
rur,u1i 11f .tlt.:mati\t: stratt:git:' that rdko.:t (\\I) nppn,in:; 
th.:m..-, nf i....:hnnlo:;icil ;llharn.:t:. I r;m,g.:nic hi11manuf;u.:­
tur1n:! :1ttt"lll['h [() carit:ili1..- nn th.: ;1d\ ano.:t:mt:nt ,,f tt:d1-
!lPi11;.:: in :,:.:nd1c m;mipu:ati1in nr" ct:lh and arnmah 
-;: 111hi:t1c !i11•nu:1uf.tcturin:; tri.:' In huild nn th<: undi.:r­
,r_tndrn:! nl cPmpk\ h1nnwkcul;1r ,rrnctur.: I<• partial!: 
rd urn !11 an Pld..:r 1.:h.:m1cal ': nth.:'1' ,frate:;:. 

I 1.Hh:!t"llIC t<·..:hnul.,:;: prnmi'<'' ln .i!IP\\ hlllh ;inimal' 
.1r1d pbnh IP h..- tht:d ;"II\ in:; h1oreactnr\. Rt:l·t:n! :111\ anct:\ 
:n !ht: r;hH.: !t:d111i4ut: nf fort:igll-C!<'llt: imt:rllllll llltn farm 
.1n1m.tl·. and Ltr!.'L'lln!.' <:\pr<:'>,IOll of tht:-i.: C!<'llt:\ lo the 
rn.rn:m.ir: gland h.1\t: l.:d tn th.: .1hil1t: to t:\pr.:" th« 
prt .. !ild of tht:'l° fPrt:i:!fl :!l'II<.''> in milk ;if ltllll<'ll!r;tlioll\ llf 
I ; !.'r.rni- li!r« :\l!h1llJ).!h turthc hd11nd tt:..:hnol,1).!il.tll;. 
till' cornml'rc1all: 11,.:ful L'\flrl'''i"n of h1nth.:rap.:ut1<.:'> III 
!Lllh!.'t.:111( pi.tllh h ;tl,ll Jlll\'>Ihk 

Ihm t:\ t:r. "~.nl' n\ l'rl: "Pl 1m 1,!tt.: ,1.1ternt:nl" h;1 \.: hi.: en 
111.i.k ;1ho11! lh<.: p11lr:n11;tl ol lhi, tl'chn11ln!.'\ !P rnol11i111111 'L" 
b '' •rn.11111I;1..:tur1 n" 

I \L'!l Ill .Ill •·!'lllliJ,[Jc '•l<'f!Mlll. \\h<.TL' riP;tdl\l' 
1hc·r.1p,:ut1c prP!l'lll'> .ire L'\pre"ed ;1t h1!.'h k\<·I, IrJ lr.111,. 
''<.'Tll<.'•. l!JL' 1!1.l!Jtlf;Jdllflll!.' co·,f pL·r !.'r.1rn 111 111.1!L'ri.tl \\ill 
.rill he· ,,1mp.1r.1hk IP th;:! ,n·n uirrL'illl\ 1111h ,1.1nd.1rd 
kd1n11l11:!: fLthk :1 

',,JJ[hL'[k b11111l,lllll!.l,[llflJJ'' Jl<I\\ l"L'rJfrl", llfl !hL' rro­
dtil 111111 of '.fll,11! 11l1c•11rwpl11k" ,111.f 11lt'.'<lllllCk11ltlk", o! 
··!''-'' 1r1e '>L'lJl'<"fllL"• I hL· tnl:n .. lo!.': 11 ·L·d Ill prod11n· the ·L' 

Table :?_ [stim3led \fonufarturinl;! Cush 

\fonufacturin!? T~ pe 

s -~ _000 - 5 _11011 

Bacrai.1 l.11011 - -l.1100 

2.~011 - ..;_non-

( )j ignp..-ptiJ.:s It UJllll - -l:l_l:Otl 

.~0.1100 - :'0.0011 

I 110 - l.000 

'orr: ·1~J1~J.tl'." .... m c'pri.: .. -.111n kh:I ,,t .~~I :n tb: mil"-. ,.r tr_~,;;c:ni.: 

.lll!OU! .... lnJ ~ rc:r ._:-cnt Pt [llbt:r rr•'h:m H1 (fJ!h:=("rt!..: p1 1!.1f11('\ h .t,,UrttC:J 

\.11u:-.:;; I '\RB .\...,..,,,~1Jtc: ... 

matai;:il-; i~ just ht:ginning In Jt:\t:lnp. lhm.:1.:r. ..:urrt:n! 
prnductwn r..-quirc:' pamstal-.in:; -;tc:p-h:-stt:p -.;: r.th.:sh 111 
nnc: r.:sidut: at a !Jntt:. a pw.:.:o;s that " nnt .:a-;il: .;trc:;1m­
lin.:J. :\s ..i rc:sult. ..:ommac1all: ,1gnitica1H pn1Ju..:ti1•n i, 
limitt:d tn a ti:\\ gram-; 11f -,h,1rt-s.:4uc:n..:.: prPtt.:11111r nud.:1..: 
;:. :d. \dlllst: co'! Is in the: ten' of •i1llth;mJ-.; ,,f dollar' per 
:;r;1m I tahk 2 l 

f"ht: hnpt: for tht: futurt: 1' that knP\\ kdgt: ah11ut th<' 
'r.:cific intc:r;ictinn'i nl h1onwkrnk, \\Iii :tLh;tn..:t: ,uftl­
..:ii:ntl: that -.;mall pt:ptidt:'>. Pr t:\l'll r.:bt1\t:I: '1mpk 
.:h.:mical compnunJ, . ..::in h.: ,uh~tilllic:J tor full--;11L' d­
kctnr prnt.:in\. \\"hik trur...:.lteJ hinnwkcuk·; anJ ,mail 
pt:pt1Jc:-.; f \LKh a-. antigi.:n-hinJ1r.~ rt:g1n1h nf 1mmunn:!lnhu­
lm'} art: in..:reasin:;I: h.:in:; 'tud1.:d and tht:J tht:rapt:ul1cal­
I:. !ht: dri:am nf hinmnk..:ul.tr -.;; nth.:-.;i, at ;1 c1h! apprPad1-
ing th.If pf ch.:m 10.:ai ''.- nthc:'" r.:mams a dio;tant !!"al 

:\d\ ;in..:i.:mcnt ;if .:urrl'nt hion•;1nul.1t.:!tmn:,! t.:dmPI• l!!: 
\\Ill h.: t:\Plutwnar:. not r.:\oluti1n1ar: 11111\l.'.\<'r. th<: 
pntt:nt1al i~ C!reat ti•r market .:n..:rnad1111t:nl h: ;ilt.:rnat1\<: 
'fr;1lt:!,!i<''. \tKh ;1, tran,:!t:nic' and p.1rti;tl ch•:mi..:.tl ': n­
!ht:'i' nl ..,m;tll p.:p11de, frpm !ht: ;1..:fI\t'-'Ifl' rt::!i•Hh 11! 
br~a hiPmok.:uf.:,. I I \tr;1..:t.:d frpm r ;«11<11. f-.no-·111<·;.'"m;~ 

.\\'\\ '· .\ll!.'U\t I '1'1-l} 

Energy and Environmental Applications 

Zeneca biosensor to protect sewage works 
/.:ni.:ca ·' Bn \h;1111 I I!\ irnlllllL'IlLtl I .ahorat• •r: 111 '-;p11f h 

Dt:\011. t ·i-:. 1' \\11rk1n:! \\ ilh !h,· t 111\L·r,J!\ 111 I ut"n 1<1 
dnelop a hJP\l'lh1•r lo dl'!.:.:I .tnd rllllllil•>r !P\1c11: k\L'I, .11 
\l"\\tl!.!l." \\.Pr"°" 

lhL· dn1ce 111 lh<.:llr/ \<'f/ '1111rk ,IJ111Ild ;tll111\ the· 
dL'fL'Lllllll ol ;J !<>\IC.tilt \\Jll111: \l'lllrJd, or Jlllflll[L'\. :CJ\ Irle' ,J 
pr .. mpl ;1krt "I .111: P"lt:llf1;tl 11p'L'f lo thL· "'\\,1!.'t: 1\11rk·. 
I h1, \\<11tld 11llcr ;1,1:!n1lic.1n1 ;1d\,tnl.I~L'll\L'r l<lll\L'nl1011;ii 

lllliL'-co11>11111111:! ,;1111plinc• tcdrn1q11e'. 1\111.-!1 1.1!-.,· !1011;, [,, 
.111;11\· .. · 

I ht: dn ice " h.l'>L·d Pr! lhL· 1r11Jlll•hil11af11111 11! \\hok 
11Jld11hl.d lL0 ll. <Iii ,J IJlll·r11l0 kLl~11.fL· , ~lllllld .; 111:11 Ill 
.!1.1111,·fl'r I he dc·c"rl·,· 111 111h:h111"11 ol 111!'!.1h11l1, r.1!1 "' 
lllll r11-11r!•.1111·.111·, 111 the' "''\\,J'.'L' \\11rk' .1. 1nk1r••".1kd h\ 



.1 ..-h::m1cal mc:Jia1,1r and the: rc:sult..rnt dc:crr,111 flu\ Cl>n­
\ l."rtc:J t>: rhc: sc:ns<•r :nicr,•c:kctn>n;;.:.; im,1 .m c:kcm.-al 
.;jgna! IS propl•r1illllal !<l the: hl\l~·it: <lf th:: [;::.[ S:tntp!c:. 
I hn\ C:\ c:r. th:: Jc:\ ice: J,,._., n,,r iJc:ntit~ the: nalllrc: ,,f the: 
tt•\i..:ant 

w,,ri. on 
at Brixh.1.r 

:·· c:tlluc:n: sampks i.; currc:n:I: unJc:r ''a: 
:; static s: stc:ms. \\ hik the: l.ur,,n c:ffort 1s 

tixusing on the: Jc:\d<>pmc:nt •• r a C<'ntinu<>t:' ''n-lin.: 
s:stc:m JS C:n\isagc:J t~>r placing up~trc:am tlf a SC:\\agc: 
\\ ,,rl.s. 

I fall gl'C:S \\di. a commc:rci.1.I diagnl'Strc Jc:\ ice: ma: !:le: 
Jc:• dt,pc:d for th.: pr,,tc:ction ,,f S<!\\ age: plants . .-h \\ i:h all 
bi,1s.:ns,1rs. much rc:mains Ii' h.: ,fonc: in tt:mlS of sta!:lilir:. 
nnt just ,,f th.: signal hut also of th.: cdls llll the: 
m~rmm.:nr 

While: :ht: prll!t:cti1>n ,,f St:\\Jgt: plant has be::n idc:r1-
titic:d a~ the: prime: mark..:t. othc:r opportunitic:s abou11J. 
1S,1urc.:: ,L:11r11;'c«lll ( ·11L·n11.-,r/ .\c·1''· 8 .-\ugust IQ<1-t) 

Soil bioremediation success in laboratory 
:\ s11if binrc:mc:diation C<insortium of nine: companies 

kJ h: th.: Japan Ri:s.:ar..:h lnstituti: Ltd. anJ organi7t:d in 
f'l'l l. r..:c..:nrl: J..:monstrat.:J at th.: lahoralli~ k\ d th.: 
at->ilit: t<l rc:storc: pnllut..:J soils using mt:thanc:-assimilating 
hacti:ria. Soils pollut..:d 1\ nh trichli,rn..:rh: lc:n.: \\t:ri: col­
h:ctt:J fr,im thri:i: siti:s anJ placi:d in flasks with m.:thanc:­
''''.' g::n i:nrich::J culturc:s to hri:al. tht: trichloroi:rh: li:n:: 
J11\\ n :\ f!c:r t\1 o Ja: s. the.: concc:ntration of trich low­
c.:th: knt: \\as n:Jucc:J frnm -t ppm to 0.8 ppm in <'lit: CJSt:. 
fnim -t. - ppm to 1.1 ppm m the: ~::conJ cast:. anJ from 
I 0 rpm to 0.6 ppm in tht: thirJ cast:. In rnhmrns. ii \\JS 
J.:nwn~trat..:J that frnm 20 pi:r ct•n; t•' -to pc:r cc:nt of tht:­
trrl'hli1wc.:th: kn.: \\JS broken <.h,\1 n \\ ithin i:ight lwur-; !"ht: 
<.:nnsnrtium plan-; to conJuct lidd trials of tht: ti:ch1111log: 
in th.: n..:ar future. f S11uro:i:: .\/c'< ;r,11• Iliff·, B1ulc'.·l111u{n_..._ • .,,. 

\,·1\\11,1tc-h. IS Ju!~ J•l9-t) 

Bioreactor degrades trichloroethyfene 
l·h,1ra < ·,1rr11r.lli11n and the Jarane'i: '.\ati11nal lnst;rutt: 

,,f the I· 11\ 1r111:m..:11t ha\ e 1oincl: J.:\ c.:l11pc.:J a h111n::it:torth,1t 
u'e' 'tra!ll \I m·:th\ lo..:"tis 1111..:n•hes Jerr\ .:J frnm 
meth.111e a"nn'.I.1t!ll~ hact.:rr.1 ti1 reduc.: tri..:hh•rot:th;. kne 
Clllll"elltrati11n fn1111 I ppm to 0 I ppm lrn.:•ai;!<ll1•r'i from 
th.: or!.!an11at1on, ;ire tr\ in~ ;1 \ ;1rr.:t;. nf \\a;.' ti• -;t.1hili1t: 
th·: rnrui>-or;!.1111,llh. 'ut:h ;i·, !lldu ,i1111 in ~·.:J, for hior.:· 
mediatin;! contammateJ ~rounJ\\;1i::r. 111.: nw"t 'itKce"ful 
<:\pt:rrrni:nh to J;1tc mduJe th.: \I 'tram in ,oJrum ;d~in.l!e 
~el pacl.i:J Ill a 211-lrtrc gl;i-, \e,,d 111ti1 \1:11d1 l.~O <.:<.: mrn 
11f trrc'dnrnc.:th;. kne·<.:ontamrnateJ \\<Her 1, frd fr11m the 
h.-.1t11m to:!ether \\ ith ;i I <> mi\llrrl· of mdh.111.: .mJ arr. t11 
nurture the m1cr11h::-. frd .11 .1r;11.:11! IOO ..:c 111111 lhe ~el 
,1ahil11.:' the \I 'tr.1111 ·''rt 11 \\t:re 111 ;111 .1qu.:111h ,u,pen­
'IOll \\lllk I! de~rade' !he tnd1l11r11eth;. kne I he arraratll\ 
(,lll proct:" 18-:' l.tre' rer d.1;. Re,1.-.1rch ,, Ull1(1llll;!l~ to 
d.:\ el11r morl.' r• 1h11,1 ,\ 'tem' \\ i!h hr!.!h.:r c;1r;1..: 1!\ 1 s, ,urce 
\f,-1 ;r,111 I/If/ \ /11ul1'1 h11u/"l'.I \1'll \ 11.if, h. I :\11'.-!ll't i <)').I) 

Plant cells to purify liquids of pollutants 
1'.11tl .l.1cJ..,1111. ;11111..:roh111l11~1-1 .11 I,., .-\l.11111" '.\,1111111.11 

I ,1h11r.1111r:. r '1.'\\ \k\1..:111. 1, 1'111!.! rl.1111 ll.'11, to p11rif;. 
iiq111d' of ht:.!\\ llll.'!.d (llllt,lllllll;lllh. \llCh ,[\ h.1rllllll .:nd 
11r.111111ni. ;111d "' 1.·,r1t1,1\c< r.:,1.tu·:. -.11d1 ·" th.11 frt1r.1 
I'.\ I lk run" l·11nt;11111n;it1.'ll l1q111d thr1111'.•h .1 '1!il.t·h.1,l·d 
pt11\1lc-r .... nt.1111111~· u:ll·, lrt•m crtnh. u1m. 11m·.11111\l'l'd ;111d 
111!in pl.111h < ·crt.1111 pl.111h 1.1J..c· 11r -.11111,· 111111n.tJ. h1.·ttl·r 

I /1Jo.J51 

than .-•th.:rs: thus. th:.: mi\tur.: ,,f cdls c.rn he tatl,1r::J r.1 the 
pamcular c<1ntaminants. \licn•scllpic lwob llll tht: ;.Jutsic!:.: 
,1f the plant cdls gr.1.h th.: h1:1.in-; from :hi: liljuiJ .-\cc,,rJing 
h> hcl.s1.>n. Ltbor;11<1r: studit:s s!lll\\ that nmtaminant k\ .:b 
ar.: r.:Juc.:.J !<> bdtl\\ frJ.:r.1.l stanJarJs at a rate ,,fa galk'n 
t:\C:f'.' thr.:.: minutes . .-\ciJs strip m.:tab fwm thi: sanJ a11J 
Cl•nc.:ntrJ.tt: tht:m in COllllllt:rCia! qu.1.ntitii:.; f S,iurc.:: 
t;.-11d1.· Engmc·,·rmg \c·•n. l ~ Jun~· J •N-t I 

"Orange peel" in bio-cleaning 
Pnnatur Products. thi: [.i,i:rpool-basc:d sp..:cialist in 

.. ,,rangi: pc:d.. soh i:nb. has J..:\ d,)pc:J an accdi:ratel! 
bj,ir.:m.:diation s~ st..:m to .:ko.i:i up \\ast..: nib. tars and <llh..:r 
um\ ant.:J h\ Jnicarh,1ris_ Rc:c.:nt trials. carried tiut at a 
British Raihuy s · r.:gi1l!lal ·Jc:p,,t m Birmingham. l 'K. ar.: 
c bim,•J to ha\.: xhit:\ eJ hr.:akJtm n of h: Jr,1c;1rhon 
wrrtamina!i,,n \\ uhm 20 days. 

Thi: s: sti:m is has..:J ''" Prnnatur , r-:c..:ntly J.:,dnp.:J 
.. ,,range: pecl---hasi:J soh.:nt anJ a >pt:nal culture or 
nalllrall: •'ccurring bact.:ria. The kc:y 111 thi: prncc:ss li.:s in 
Jisst'h ing tht: bacteria in th.: nllP-to\i<.: sol\ t:nt. mal.ing th.: 
h.1.ct.:ria mnri: a<.:cessihli: to the h: Jrocarbon. 

fht: Birmingham trials imnhi:d the: us.: o:.tht: s:sri:m 
Ill cl.:an tracks at a refu.:iling Ji:pot. \\here th.: grnunJ \\ ;i, 
h..:a\ ii: contaminati:d \\ ith Ji.:sd fuds anJ antifri:.:zi:. 
tng.:ther \\ ith Jc.:ti:rgi:nt frtim pb!!':.'ml cleaning nperations. 

.-\ccnrJing hi Pronatur. th.: original chi:mic.1.I ox: gi:11 
J..:mand f CODI was 12.1-t-t mg I mort: than 20 timt:s the 
rnnsi:nt It:\ i:L B: 'pra: ing \I ith th.: sol\ ..:nt anJ wati:r. to 
di,sol\t.' th.: h:Jrocarbon. th..:n aJJrng ha<.:t..:rra. th.: C< >D 
Ii:wl Jn1ppi:J to -t.286 mg I atkr one \'eel.. anJ 88 mg I 
aft.:r thrt:<~ \\t:t:ks. The h:Jr,ic:irhnn ..:ont.:nt frll fr.1111 -t71l 
to q mg I 01er tht: sami: pc:ri.,J. Eth: kne gl: wl ri:aJing.; 
fi:ll frnm 7.n!O mg I tn Jc:,, than I mg I 111 'i' J.1;.~. \1hik 
pl I fr II from 12 to 6.S I Sour<.:e f.'11r11pc'<l11 ( ·1Jc'1111.-.il \.-111. 

, <>ct11hi:r 199-ti 

Recoilering heavy metals for recycling 
:\ u1mhmati1lll 11f h111l11~;. ;mJ ph: \IC\ prom ht:\ tll 

htltl\[ tht: prn~pecl': tlf eftici.:ntl~ reCO\erin~ ltl\IC ht:a\~ 

metai' frnm indu~trral eftluePh .-\n 111ternat1onal tt:am of 
,cien!i'h h;l\t: manag.:J tti remP\e ..::1dmium from l.•hora­
tPr:-.,..:;ik liquiJ \l<l\tt:' h: tir,t u'mg microh..:' 1<1 trap the 
me!;il ;1 rro<.:t:'' l.n1m n ;!', h111.,11rptlllll .mJ then 'it:par­
;1t1:i~ the :ni:t:il-lt1ad.:Jh1nm.1" h;. tlnt;tt11'll I h1, ''the.: tiN 
time thi: l\\11 prrn.:e,-;e, ha\e hcen ..:1n11h111.:J. th..:: claim. 

Bimorrt1on m;1k:.:, u'.: of compound-; ,u.:h ;1-; d1itin 
founJ in the cdl \\alh of fungi ;md ha<:ieri;1 to hind hea\;. 
met;il ron, Both lr\e and d.:.1J mrcrnhe' 1:;111 he u,.:J 111 
h11h11rpt111n. ,1de,t:.:rp1110! .111: ;irohkm-; \\ rth t11\ .err;. 11f the 
\\ ;l\te 'tr..:;1111 I hi\ aJ,o 1P1.·;111' that the i1r111.:e" C.lll "1\1.' 

""h h;. ll\!ll~ 11;hte h10111;1\, tr• 1111 proce"t:' '1a:h "' 
;int1h1ot1L production 

1!111\e\er .. rlthnu~h h111.,11rptio11 .:an r1.·11111\<: ;i 1\1de 
r.lll;!t: nt h..:;1\~ ml.'l.!h tr11m l1q1nd \1,1\t''· rh uirnmen.:ral 
poknt1;ri '' l1m1!1:d h;. dr;mha..:J.., 1\1!h current mc.:tlwd" ot 
'.:p;1ratrn~ the m.:tal-I11.11kd h111111.1'" I rltratron k;id' lt1 
clt1~'!.'llH.'. ,ed1111entat11111 I> -,in1\. \\hik centrrt11!.at111T1 
flll\ht:\ ur ltl\h 

l lllt.1t11111 :-. ;i >t.:p.1r .. •1"11 IL'Lhn1q11l· \\ 11h .1 \\ rdt: r.111~.: 

111 1nd11»tr1;rl 1rpI11.:;1t1111h. '1wh .1, 'ep;1r;11111~ m1111.·r;il, trum 
l1m-~r.1de 11r1.", \1mrh. 11 1111111\..:•. ;1er;111nc• ;i 1111\lllr<' 111 
',11l1d, 111 11.itt:r. l;11h111~ •,u,p1.·nded p;irtrc!c' !t1, Jrn!.' 111 .rn 
hnhhiL", .ind 1111;1! !1• !ht.: -.;1rL1Lc' 1>! the 1111\!llr,· \\ ht.:rc tht.:;. 
L,111 ht· \kllllllh'd t11f 



.-\n.1~tasil1s llluhiulis nf .-\ris!t•tk : ·ni\<.~rslt\ m 
I hes,al,1nil..1. lin:e.:e. and wlk:!gues frl•m the l ·ni,erslt.' 
l•f '.'e'' .:astk-upllll-1.' ne sh,1\\ eJ thJ.t hi,1s,lrp!1\ e th•­
tJ.t!on hwslirption fi.iikmeJ h.' 11.ltJ.ll<•n \\as high!: 
effe.:ti\ e J.! remll\ ing cJ.Jnm:m fr,im e"l.pt:rimen!J.l \\ J.-.te 
streams Cadmium. \\hich is tlixi.: !l' filllh animals anJ 
plants. 1s '' idd: used in .:tJrwsion pnite.:twn J.nd the 
m;inut:Kturl· ,lf batteries. 

ltiubouli-; is nilbb,iraring '' irh a number llf industrial 
Cl>mpanies llll de.:rrnchemical techniljues. such as me!al 
p!J.ting. ti..ir reCll\ef.' "f •he mt:ta! once it is \\ashed tlff the 
separated biomass. t Source: < ·1I<·1111stn- & ln.f.1srn.·. 
i .-\ ugust f 94-l l 

Slime light 
:\n.' s.'srem using large H1lumes llf \\ater .i.s a c,ioling 

s: stem i-; \ ulnerable ttl hacrerial slime: the biggest \ 1ct1ms 
are pulp and paper mills. and po\\t:r -;t.i.rions. Ba.:raia 
breed in the \\J!er. and as their numbers mulripl.' their 
gdatrnou' protein n1ats sticl.. together. creating a greas.' 
mess. ''hi.:h graJuall.' dogs up the S.'S!em. Tn control the 
slime. the ba..:teria must be kilkd. There are man.' \\a.'s to 

Jo thi-;. but the.' imariahl: imohe Jangerous or ditlicult­
ro-,tnre ,uhsrances -;u..:h as chlorrne :;a-.. chlorinated 
phen11b. 11rgantlbrcmine' nr nrganusulphurs. 

\\ ilsnn \\ hitl·kettk :md Dehnrah l>trnofri,, of Betz 
l:unipe rn Penns: l\ania ha\e dis..:o,ered that .:11mhining 
t\\o ··t;url.' c1m1mon hiocides. 2-f 2-hromo-2-nitro­
t:then.' I ifuran f B'.'ITl and dee.' lthi,lethanamine hydro­
ch loriJe 1 I> I 1: .-\ 1. ha, a '-' nc:rgistic dfru. :\ l ri:J: I m t\ture 
P!° the t\\,1 h three tm•es a-; dkcti\.: a-; u-;ing the same 
am11unt pf either h1ocide alone. the.' claim. lkcause of this. 
the a1111•unt of hincide needed tn treat a v. ater s: stem can 
he dr;un:1tic;t!l: reducd: chi,. in rum. r.:duce<; the risks 
.1'" 11.: iareJ \\ ith the-;e chemicals. 

\lnre1ner. 'a-' the r.:sean:hers. this mixture 1~ dkct1\e 
'in f.:td• 'i.·/1,11111,·11mu111<1L' specie-;. I hese bacteria can gnm 
under hnch aerobic and :rnJeroh1c conditinns. mear.ing that 
chi: h111cid.: m1\ture 1-; like!.' IP he effecti\e on a ··\\ide 
r.111ge .. of fungal. ;ilµal and bacterial slimes. che.' cla11n. 
I Source· r 'h,·mntn- .~- /n,/usln-. :; October 194-l) 

New R&D group aims ;it bioremediation 
St\ cornpanie•; [)ul'ont. \lnn~anco. <i.:n.:ral l.!ectric. 

C 1h;1-( ie1g.'. [)o\\ < ·hemical and /eneca are lo e-,tahltsh 
an R&D con,ort1um to d<.:\elop -;oil rem..:diation prnce-;se' 
th;u accekra!e rh..: 111 '1t11 hiodegradacwn of chlorinated 
,ol\cnh. I he procc-,-, (ould he up to ten time-, cheapath;in 
tr;1d1cionai ·d1µ and hum·· tedrnolng1e'>. accurdinµ Co 
Philip l';tlm..:r. rerncd1at1nn technolol.!.' programme' :;;ader 
.1c l>uf'onc Spec i:tlt:- Chem ictl-, 

I he proj..:t:C h -,d1o:duled co run fnur .'t.:ars. \\ ich initial 
f11nd111:~ of~I:' million !ho: u1n-,ortiurn \\h1d1 e\pc..:hto 
\\ ork "1th tho: !·.m 1ronmental f>rotc:ction Al.!t.:nc:- f LI':\). che 
I kp.1rtrnc:nr of I· n<.:rl.!:-. and th<.: I >cpartm..:nt of l>..:fc.:ns<.: 
\\ill foncc1on 1n p.1ralkl \\ith .1 relat<.:d R&[) corhort111m 
o:,1;1hlhhed 111 I 'l'l' h:- '\.lon-,;1nCo. flul'onl and < iener.il 
I b.:cric ll11th pro1cch \\!.'r<.: do:\ doped tlmn1µh Che I I'.-\·, 
fh:111cd1:1!1on I ed111ol11_~'.:- fl1.·h·lop1111.·nr I llrtlltl. nc.1hl1,hc:d 
Irl I C/l/ :' 

I h.: nn1 1.01h11rt111111. [Cl he manotl~<.:d h:- fl11f'onc. 11 ill 
ill<.:11'> "n three· ;:-.p<.:cr-, Ill !he h111dc!.'r;11Lir:on ol ..:hl11r1n;1rcd 
,ol1enh. natural aCl<.:ri11aC1011. accekr.1ted anaeroh1l h1"re-
1m·di;1!1011. and h1ll11.·nr11n'. Ir \\Ill 111101\e nrem11e 
I.1hor,1!or:- \lorl-. ;1;1d tield fco,!11:1.! 

,-_, ,IJ!e. I>ul\int is th<.: l'n!~ ••no: 111 the .;,>r1'<•rtturn ·, 
llll'mt'>ers lo -;u.:ce,sfuil:- fjdJ-te'<t ~I pw,,;,:,, !lll\\ r;1tent­
.:J ti.ir bi,>JegraJmg. chlll~ina!eJ ,,,!, enl:i m -i:11. \\ 111.:h it 

.:arrieJ l>UC m a ..:1.intammateJ ;i.1u1kr unJer a plant ni:.ir 
\"i..:t,1ri.1. I\. 

.. Results ha\e d<.:nllin,tr~.teJ th1.· 111 'l{ll t>111tr~11h­

fonnati<rn ,,f t.:crachiomethi:n.:. trichl,in1.:1hene. 1 . .::­
J1chlorl>-:th1.·ne . ..:hlllni..-than.: anJ \Jn\ l chlt>riJ.: Ill erh.rne 
and ethene usmg m.crob1al reJucti\t: Jehall>g.enarwn ... 
,H.:Cllrding tl' Dul'lmt. It adds that the micn1bial redu.:ti\e 
Jr:chlonnatilm \\;h ac..:omplisheJ b.' pumping either a 
br:n7,late nr sulphate s1.1lu1i,m int<• 11,e circularmg gr<•unJ­
\\Jter r Soun:.:: ( ·1r,·m1.-,dll"<-.·k. 1-l Sept<.:mher I 44-l-1 

Worms surface as soil guide 
The humble earth\\l1m1 is being useJ t1.1 pnl\ iJ.: a 

··-;napshl1t .. Llf snil pollution Sciem1~!s frlir.t th.: ,,11Liral 
l:m irnnment Research Council in th.: l. K ha\ r: Je\ i-;.:d 
\>hat :hr:: Jescrihe a, a rebti\d.' ,imp!.: hut high!: 
effrcti\e .. hior.iarker .. te..:hr.ilJUe Ill Jerect n>nt.1min­
ant< such as hea\: metals and d10\inY n1e t<.:..:hniljue 
curs out chem1..:al .inaf\_.;is in ,in initial screemng 
scag~. 

rhe m::thnJ imohe., ral-.ing hl•J: fluiJ cell, fr,im 
r:arth\\Offih in Cl1ntaminakd .irea'. in much the '>ame \\.1:­

as blond samples are taken from human<. and e\p11-;mg 
them tn a neutral red d.'t.: cha! I'> ah"•rned h: 'un-cellul.ir 
organelle-;_ Ir cdl-; cal-.en from nonn d ear:h\11>mh. the J.' e 
i, released onl.' -;hl\\l.' 11.me\er. 11 the earrlmnm1 .:ell-; 
ha\e been o;!ressed h: pollutanh. lhe d.'e 1-; rel.:.1'eJr;1pidI: 
1h::.:au-;e th.: cdl-; ha\e heen \111rl-.rng 1,, el11n111;1Ce ch~ 

poison>!. 
J;hon Wee!-.-; of the ~'FRc·, lrhticuce ot I e:-restri:d 

Fcnlog: in lluntingJon sa.'' ch.:re i, .1 Jetinirc Jo,.: 
re,r;ons<.: relacion.,hip. tll(lugh :he C<.:chniqu.: Joe-; not .ti 111\\ 

identitic;itinn of 'pecitic pollut;mh \\ . .,rk 1, cPntim1ml.! !11 
e-,tahli-,h th.: relation-;hip in more Jctail. 

I he technique ha-. h.:i:n 11-,eJ 0\ er che p;ht : e:1r co 
scr.:r:n -;e\eral contarnina!eJ lanJ locations Ill the l ·K. 
concentrating ;nainl\ 1111 -;pillage 11r tire '>ite'i. im:luding th<.: 
rollution Impact [\\O .'L'ar-, after .1 ,rn;tlf tir.: ;t[ a plasCIC' 
factnr:. The technique has ah1i heen lh<.:d 111 :lie a"c:"m.:nc 
of the em ironmental impach ol \\;l\!e from gold lllllltrH! in 
.-\fric;1. 

Weeks 'a-'' '-.;I-RC p!;in, CP de\.:lnp !hl· techn1:1o;c:- "' 
a ""1-.it"". to he uwd "' 1 '>irnpk tool lo allo\\ 111Pn1:or111g 1r1 

the tield. f.pnger earn. 1:1e techr11q11e crntld Ii.: u11nl,1ncd 
\\ ith ochc:r ;rnal.' st'> procedure:-;. ,11cl, a' nuc k,1r m;1~n.:11c 
rt.:'>•inance. to pro\ 1Jc: ;1 mor.: d.:tatlnl lin~r:rpnnc ot ch.: 
hiochemi,cr: tal-.ing place. I ';our..-.: l.urur:,·,m t ·1i,1111, ,i/ 
\,·11,. 2' Jul~ 1<>11-1) 

Micro-organisms degrading aliphatic poly­
carbonate 
J.1p;rn ·' '-.;,1!1Pn;il lrhCICuk ol B11»ue11Lc .111<! I lurn;in 

I l'dl1lolc1~'.!. :\gene: ol lndu,cri;tl Sr1em:e and : ei.:hnolo!.'\ 
f .-\('; f I. JSI' Corp. :111d :1 r.:w;1rd1 k:1m h.:.1tkd h\ l'r•1k,-.or 
Y y.,,h1d.1 ;if Ch<.: lkp:1rtrn.:11C oi Applied ( ht:mhlr\. 
I ;iuilc:, 111 I.11l'111.:i:rin!.'. f11l-.\<1 I n1\..:r.,1!\. h.11l·dN11\c'~l·d 
1111..:ro- oi !.'.111: ·-nh ch:IC dl'L' r;id..- .ti 1ph;ir I< 11"'- l ;irh11n.ik f I'(· L 

.i pL..,t11. n1.1rcr .. d I h!! r..:·,l".1rd1 1-, 1111\1 ;i:k111pt1nl.! t11 
dc'_l!r;idc: t\pc. ,,1 .d1ph.111l I'< 111Cl1 \L"r. h1~·h 11ink..:11l.1r 
\I L'l!!hh I h.: 1111u .. -nr .'.1111·,111 '· h11\I l'\ n. 11.1\ •: .tlrl".1,I\ 
pm1 l"d ;1hk !11 dcL•r,11k ,lfl ;ii 1ph.1l 1<_ i'I 111! h .1 111ok1.11l:1r 
\\ c1_1.!11r ot ~.000 



.-\l!phati..: PC. a nC\\ t_:.p.: l•f pla-;t1.: matc;nl. i~ prl•­
JuccJ frl•m carblin Ji,1\IJc I CO:; "l:ich ..:auscs gll>bal 
\\arrnmg. lllmc\CL there is ,,nl_:. 1•nc hl•J.:graJJbk plastic 
matcn :I. JliphJtic rl•l_:.c,;tcr. Ihc nC\\ I'\.~ i,; ar!llthcr 
i:-1<'Jcgr;1J;iHc matcriJ.L anJ the Jcs1gn l>f bi11Jc:graJabk 
rI.i-tic,; \\ill bc..:11mc nll•rc tlc\1blc 

rhc SC\ en micrtH>rganisms \\CfC founJ h: the dcJr 
Nnc mcthl>J. DilutcJ sampks ''ere apphcJ inJi, iJuall_:. to 

J.n J.gar c1intaining cmulsitid anJ suspcnJcJ PC. Fad1 
mcJium \\;IS lo..cpt :!' Jo· C for t\\l> \\Cclo..s ;mJ then cx­
. 1mincJ 111 -;cc'' hcth.:r a dear LlH1c c\ists l•r not. \\ hich is 
..:auscJ h: a c11l1in_:. Jccnmp11sing the PC arnunJ. The 
s.1mpks \\ere rnllcctcJ frl1m lalo..cs anJ ri\crs in the ~antti 
.·\rcJ.. Japan lhc species and genera ha\c : ct h> be 
1JcntiticJ. The h igh.:st p.:rtimnancc a.:hic,.:J \\as 1<1 reduce 
so mg ,,f ;iliphat1c PC 1 mokcular ''.:ight: .:::.ooo; to J.bout 
a 4uartcr 1n 200 hours. Th.: r.:scarch \\ 1 ll continue \\ ith 
aliph.1tic PC ,,f grcat.:r nllil.:.:ular \\cights . 

. .\liph•1!1..: PC can b.: us.:J as piJ-;tic. but ma: b.: a 
-;,1ur.:.: ,,f pol_:. urethane. BioJ.:graJabk p,1(_:. ur.:than.: may 
th.:rdi>r.: he: Jc\ dopcJ. l."nlikc aromatic PC. a nim cntional 
.:ngmccring plastic material. aliphatic PC has th.: ad\ antagc 
of h..:mg produced from CO: Applications range '' idd_:. 
from an int.:m1t:diat.: prnduct in the pol: urethane proc.:ss. 
t11 films and tin..: ..:h.:micals With a mdting point higher 
than tho: ·of p11l_:.cst.:rs .• 1lipha1ic PC ma: he exploited in 
indlhtri.:s 

.-\l1plutic PC J.:c••mpos.:s in rah. Th.: hio.icgradabilit_:. 
,,f th.: p11l_:. mer h_:. m1cni-llrganisms. howt:\cr. has hccn 
..:-;tahl!,hcd for rhc riN tim.: . .-\II hilldcgradahlc plastic 
nur.:nal-; prc\i11usl_:. lo..n1mn \\ere aliphatic pol_:..:stcrs. such 
.ts r11I: h_:. drn\: bur: ric :1ciJ 'l'llB I and pnl: caprnlacwnc. 
h1rth1.·r J..:rail-; art: ;n ailahlc fmm the ~..;ational Institute of 
Bio,ci.:ncc and lluman I"cchnology . ..\ISL 1-1. lliga-;hi. 
1,ui...uh;: Cir:. lhar;1ki Pref.. 305: Td. ·81-298-5..J-6089: 
Lt\. ·Xl-.::'.llX-q-60011 (Source: .If/RO. \lay 199..JI 

Team develops cotton bio-scouring method 
Kur;!ho lndustri..:'i l.tJ. and th.: 1 ·ni\ ersit: of Osaka 

l'rcfcclur..: t fapan I ar..: undcnalo..ing rcs..:arch to dc\dop a 
practical co1t11n tihrc hi11-scouring tcdmolog: \\ hich u-;cs 
..:n1_:n1..:-; rath..:r than ~·n\ironrn.:ntali: ham1ful ch~·micah 
including cau,11..: \11J.1 

I \\11 obj..:ctin:-; of th.: n.:w l•:chrwlog: \\oUld h..: lo 
dhp..:rh..: \\ ith th;: n..:..:d for \\;l'itc lrcatm1·n1 tacilitic' and to 
pr11ducc 1nt1k·, \\ llh a better tini-.h I he r.:scard1cr;, \\ill 
ah11 rn1.:,1ig,1tc ..:n1:mc produc!ron m.:thod, !hat could 
rcdun: 'couring cmh lh..: actdt:mic r;irtncr h..:gan 111\t:'>ti 

gatilm:; t\\ll y c;irs :tgl' l•n a ,;in~l.:-stcp b1,1-scl1uring stJ.r~·h 
rt:nlll\ al pw~·css that rt:JuccJ tht: Cl>St 11f pn>ccssing 
dt1ucnts. In aJJition . .:xpcrim.:r.tal pwducti,m y 1dJcJ 
tight.:r. fastcr-d: ing fabrics '' ith a Slilkr surface t.:xturc. 

With supplirt frnm l\.urabl1. rc-.carch.:r., ''ill attempt to 
incr.:as.: the prl1Juctillll of ti'.:- t: p.:s of bacteria anJ: casts 
cxtract··d from cnzy mes h: .1 factor c•f I OU b_:. cxplt'rmg 
r.:.;ombinant gene tcchno(t1g: anJ !TIUtatillllS. H1.: tt:am \\ill 
also imcstigatcthc pos-;ibilittcs ti.1r r.:cycling the cnLymcs 
( s,1urcc: .\fdir,/\I Ifill ·s B1uc.-.-lm11:11gy .\",·~1.rn,u.-h . 
lb \ta: 199..J) 

Bioremediation 
Whales could pla_:. a rnk in ,,ii clean-up. claim scien­

tists in th.: t·s. Th.: anacwbic bacteria in a \\ha.k·s 
stomach ma_:. pn"c more \crsatik and useful than aerobic 
bacteria used in cun\cntinnal hior.:m.:Jiation. \kanwhik. 
,1thcr r.:scarchcrs arc: using anacrohic hact.:ria as a cheap. 
simple \\a: of brcak111g do\\n contaminants such as 
pol_:. chlorinated hiphcn: Is t PCBs I. 

Whab can cat up to 2.000 lbs of polluted plankton per 
Ja_:. and suf\i\c. rcpons \tome Craig of On:gtrn State 
l."ni,crsity (0Sl ·1. rhc ana.:-rnhic hact..:ria in their stomach 
hr.:ak Joi\ n not t>nl: prr '1ut also anthraccnc and naph­
thalene two chemicals 1c1cascd during oil spills. he sa: s. 

OSl.' r.:scarchcrs had already Jisco\crcd that a gr,>!rp 
nf si\ hact.:ria in a shc::-r · s rumen - the tirst of its four 
sttlmach'> - pcrforrnsimilarly. hrcakingdo\\ n trinitrotoluene 
1T'\Tl h: raking th..: amin.:s off the tolu.:nc ring and 
lea\ ing it harm le.is. 

:\t the \1ichigan Biotechnology lnstirutc ( \1BI l. 
rc,..:ard1crs ha\c appli.:d for a pat.:nt on a .. consortium .. of 
hac1eri;1 that can work under \\Jtcr and without oxygen to 
hr.:ak Jmrn the PCBs into carbon Jio\idc and methane 
St:\eral microbes hand h•g.:rhcr to f11m1 granules which 
-;mk w th.: hntt11m. 

The 'ici.:ntists can s.:..:J th.: micrnb.:-. Jir..:ctl;. intt> 
-.cdimcnr.. in lakes or r!,crs Culling our n.\:g.:n. dredging 
and off-,icc lrcatmcnt rnak.:s rhc micrnhial mixtures much 
cheaper than currcnl tcchni4u..:' sud1 as heat or chemical 
tr.:atm.:nl. landfilling and incincratwn ,,h1d1 can h..: 
~·\p..:n'i'..: and Ji~rupt1\..: 

The \IBI hact..:ria ar..: r..:lat..:d to a \irain Jc,..:lori..:d h~ 
< i..:n..:ral I' kclric. llo\\ t:\ .:r. the < i L hactcria nc..:J o\: g..:n lo 
pnli'rm their ta,i.... 

In tc-.h 111 the lahnratnr:. rh..: hact..:ru cl.:an..:d -.oil to 
rn..:..:l the 1.m ironrn..:ntal l'wt.:ction .-\gcni.:: ,!,tndard lll !..:" 
than 2 ppm I Snurc..:: < ''1011/\tn- ,\ /11./11.1l1T. ~II Jun..: l 11'1-l 1 



F. PATENTS & INTELLECTUAL 
PROPERTY RIGHTS 

Korea to establish a Patent Court 
Folllming amr.:ndmr.:nts passr.:d h: thr.: :\ational 

.-\ssr.:mh!~ on 1-l Jul: I QQ..J. thr.: Rr.:pub~ic l)f l\.t)rr.:~ \\ill 
r.:stablish a Patr.:nt Court as of I \larch l Q98. as a Ct)Urt of 
.-\ppr.:als_ Thr.: Coun will han: pands of thrr.:~ _judgr.:s r.:ach. 
and thr.: judgr.:s \\ill br.: supportr.:d b: _judicial assistants. \\hl) 
ha\r.: appropriatr.: tr.:chnicai r.:xpr.:rtisr.: in \ ar!ous fidds . .-\t 
!hr.: samr.: timr.:. thr.: prr.:sr.:nt Trial Board and .-\ppr.:llatr.: Trial 
Board of !hr.: l\.orr.:a Industrial Propr.:rt: Oilier.: will he 
incnrporatr.:d into a .. Boa~ J of Tria!s-- \\ hich will opr.:ratr.: as 
a tribunal of first instance Thr.: Pa!r.:n! Court will handlr.: 
appr.:als from dr.:cision of thr.: Board of Trials. or from !hr.: 
Examining Di\isions of thr.: l\.orr.:a Industrial Propr.:rt: 
Offo:r.:_ .-\ppr.:al from thr.: Patr.:nt Court will be to thr.: highr.:-:t 
court in l\.orr.:a. thr.: Suprr.:mr.: Court_ 

Thr.: Patr.:nt. L'tilit: \lodr.:l. Dr:sign and Tradr.:mark .-\cts 
arr.: br.:ing rr.:\ir.:wr.:d in preparation for thr.: r.:stablishmr.:nt of 
thr.: Patr.:nt Court. and it is likr.:I: that amr:ndments to thesr.: 
.-\ch will or.: introducr.:dduring thr.: Sr.:ptr.:mbr.:rsr.:ssion ofthr.: 
:\ational Assr.:mbly. ( Suurcr.:: A ustr.i!a.mm Bwtec·lmnfngy. 
\"oL -l. !\o_ 5. Octobr.:r IQQ..J) 

New Zealand Patents Act to be amended 
Lr.:gislation has br.:r.:n intrnJucr.:d into thr.: !\r.:w Zr.:aland 

Parliamr.:nt to gi\r.: r.:ffr.:ct to thr.: TRIPS .-\grr.:r.:mr.:nt of the 
( ir.:ncral .-\grccmr.:nt on Tariffs and Tra,Jr.:. Thr.: amendments 
\\ill hring the Patents Act 1n10 linr.: with :\c\\ Zealand· s 
major trading partnr.:rs. and include r.:\tr.:nsion of the tr.:m1 
of a patr.:nt from 16 yr.:ar-; Ill 20 : cars_ llm\ C\ er. the 
prll\i,ions for r.:\tcnsion of tr.:rm will hr.: repealed. This is 
dr.:spitr.: the fact that in most of thr.: major industriali1r.:d 
c11untries. including thosr.: of the European Patr:nt 
C(lmcntion. extension of the pat•:nt term or a supplr.:­
mcntar: prntcction certificate is ;nailablc in rcrngnition 
that a !l\cd 20-: r.:ar tr.:rm dor.:s not prm idc adc4uatc length 
of protcctiori for lcchnologic' -;uhjccl to rigorous rc~ulator: 
-;crul in: which rc:;ults in long delays. such "' pharma­
cr.:u11cal im cnt ion-;_ :\ mr.:ndmcnt is aho proposed to re\~ rsc 
the hurdcn of proof of allr.:gcd infringement of a pnicc'' 
p.11en1_ so that the same product prorlm:cd hy a party other 
than the pa:cntcc or ih I ic•:n ... r.:c \\ i 11 he as<.,umcd to ha\ c 
hccn pn1dL11.:r.:J h;. the patented proLC'>'>. unless thr.: 
defendant pro\1'' the conirar:- Changes to Cr<m n U'C 
prov 1s1on-; are al ... o pn'p1io;cd_ ( Snurcc: .-I 1111r,1/,1s1,111 

l/1ulc'c·h11u/u..;.r. \'ol. 4. :-;o. ~- Octoh1:r Jl>9-l) 

Indigenous peoples from Central and South 
America meet on intellectual property rights 

In Sr.:pti.:mhr.:r I 'l'>-L rqiresi.:ntati\e'> from indi).!eno1h 
penplr.:'-. orµanitation'> m 12 Ccntr;tl and South .. \merir;rn 
co1:nlrtl"· gathered i11 '-;;1111;1 ('rut. Boli\ ta. t .. r ;1 conkri.:nce 
on ··11iodiHr-.11y. lniellcctual l'ropr.:r•;. Righi'> :ind 
lndi).!L'll<>U\ f't:opii.:•,'' [he T11t:etin!.! 1\.1' Cnor,Jtn.t!Cd hy 
( '( )[( ·,\ (till' ( oordin;1tin).! Body for lnd1ger10,,.. l'i.:opk' · 
< >r_l!.an11at1on of lhl' Amaton) and('[[)< >fl ffhL' lndi_!.!l'llOU'> 
< 'onkderatton "f < >riL·nt. ( "h;1c11 and 1\rn;11onu ot lloli> 1a )_ 
11 ith financial '>upport from ! ::--;( )(' I hl' prnH.:1pal rckrcnLc 
d"u1ment !:ir thc mc•·tmg 11;1-. a nc11 I;. rck;hcd I''.',;[)(' 

'>llldy l'nlitlcd (in l·nl!li-,11) I 'n111,·1T1111.; 1111/l_l'.•'ll"li' 
~ /11111/1 't (~'.<' ///(, ',l;l"(I{ /Ilg/ \I'll q ·I /t '/If\' r>/ 111/ln\'11// 1 Ill. pr<:p<tfl'd 

/ 111g1 ... {) 

tn R.-\Fl. thr.: Lmadi.m-hasr.:J Rural _-\d\ancr.:mr.:nt 
h1unda1ion lntr.:matil'nal. 

In thrr.:r.: da: s 1ll mtr.:nsi\ r.: meetings. dr.:lcg.llr.:s 
cnnsidcrc-J the implica1i1ms 11f \\t.:st.:m s;. str.:ms 1)1 
intcllr.:ctual propr.:rt~ for indigr.:nous pt.:l'plcs_ Thr.:;. 
concludr.:d that '"!hr: Cl•ncr.:ph nt indi\ idual and nwnopc'listic 
intr.:l!.:ctual prnpcrty 1)\ r.:r l-.n1'1\ lr.:dg.:. and ll\ r.:r Ii k. arr.: 
hascd on a \1orld 1 ic11 11 hich is an1ag1mistic. and 
incomprr.:hr.:n-;ih!r.: Ill indigt.:nllUS thinking'". rhc: aftlm1r.:J 
that indigr.:nnus kmm lr.:Jgr.: ah1llll ··genetic rr.:s1,ur.:r.:s .. c11ufd 
not be sr.:paratr.:d frnm the ··rr.:snurcr.:s-- thr.:msr.:I\ r.:s. l1r frnm 
th.: lands and the culturr.:s of 1\ hi ch th,;-;. are part. \lost 
important I;.. thr.: dr.:lr:gatcs agrr.:.:d upon shnrt- and l1)ngcr­
tcm1 stratcgi.:s: to de\ r.:iop thr.:ir 1mn thinking on the issues: 
to gath.:r and sharr.: infom1ation about corporate ··hio­
prospccting'- and rr.:ll'\ ant legal structures in .:ach countr:: 
to plan education programm.:s for indig::nous kadcrs and 
.::ommunitir.:s: and to parti.::ipatc in rr.:lr.:\ant discussinn fora 
at thr.: national. rr.:gi1lllal and international lc\r.:ls to makr.: 
knlmn ti;r.: 1 iC\\ s_ and dr.:ti:nd the in tr.: rests of indigr.:nnus 
pcopks_ 

( 'unsen·mg 1mftg,·11011s {11011 i,-.(~.- !megr,u111g 1110 

srstc·ms o/ 11mn\'<lfio11 is n1m ;nailahle in Fnglish anJ 
Spanish. from \Ir. \larcr.:I \'ir.:rge\cr. l'rngrammr.: otfo:cr. 
Bureau for Programme and Policy haluation. I :\DI'. 
I ( 1)\ Pla1a. '.'ic\1 Y11rk. \:Y I 0017. l 'S.-\. ( S11un:c: ·l/rtc".r11 
/)i1·,·rs11r. !\o. I 0. Octohcr J l)l)..J 1 

Validity in Canada of inventions relating to the 
human body 

Since a court dcci,ion in 197..J. imcntions in rc->pcct of 
mr.:thods relating 111 the human hod:. anJ in partirnlar 
in\cntions for mr.:dical treatment of the human hod;.. h;n c 
mostly hcr.:n rcgardr.:d as unpatcntahlr.: llm1 t.:\ ::r. four 
successful appeals to the Paten! Arrcal Board of the 
Canadian Patent ( )fticc sugµr.:sh tha! th.: Board ts 11011 
adopt mg a consistent .1pproach. anJ 1s 111tcrprctinµ \cry 
narrowly 1•1c tlndinµ of the Suprcmr.: ('our! of Canada that 
"patr.:nh tor medical trealrnr.:nt in the '>Irie! '>erhr.: must he 
c\c lud.:J .. ( lcnnc-,sr.:c 1-_a,tman -'i aprl icat ion. I '17-1 ). lhw 
prmidcd that the normal rcquircmcnl'i of patenl:lhilit'.. 
i.e. 110\r.:lt;.. in\<:nti\r.: :;tcp. and indu-,tnal applirahility. are 
<.,ati-;fo:d. a mr.:thod relating to the human hod: \\ill he 
patcntahlc if it can he performed w1thn111 the 11\t: "! 
prnk"ional medical sl-.ilk 

lhu-; for diaµno ... inµ thr.: c:1racity and '>lrcnµth 11f lun"'• 
(:\pplical1ur1 '.\" 0111 1 )(1~ ). a method ot makin!.! !ht: 
prr.:sr.:ncc11fd1,ca-,r.:c111'tn" !11rc1µn matkr 111 rhc oral c;1\1ty 
of a Ii\ 111" l111ri1a11 1 l\1hlr.: 111 !he· 11.1h.cd c·;.c I :\ppliraliPl1 
'.\OJ 88071'>1. a rnclh11d ftlr ,J,:1ect111l!. and IPc;tl11tn" ;1 
llllllllllr. In\ ol\ irw inject lrl'' .1 ·,11h1cct 111th \ ;1r1flt1' 
'>lth'>lancc·, 1 :\J'pl1c;1\1tln '.\o 1'72211 )_ and ;1 mc·1h11d nl 
n;tl11;11111" thL· mcrh:1111cal cond1tio11 of ;1 h11ma11 hL·;irt. the· 
;1ppl1c;1t1lll1'• 1mohc mc.1,urL'lllL"nh 111 \1l11d1 di;l!~n'"" n! 
th.: rL·,1.Jh dor.:'> no! form p;irt tit thL prou:'>'>. "' th;1t lhL· 
pr<•Cl''-' dor.:' rwt dcpc·nd llfl"ll p;·ofc''>'>l<Hlal ·.~ilk !r \1 !i1d1 
1111 '.lt:p llf medical or '11rl!.1cal lrl'.1lrnl·111 I\ ··L'I our i11 the 
d11rn". 11h1d1 arc r1:prrnluuhk and r_o11tr11ll.1hk t11 pr•Hl11n· 
lh<: d, ... 1rL·d rl''>lilt \lhl'llt''.<:r 11I'-11orl•:d 11r ll"c·1l. \1ll1ch :1rr 
1111n-1m;1·,1>c· .111d prod11cr llllh d1;1"110 .. 11c 111t"rn1;1t11111. or 



\\ht ch \\ t!i pn>Jun~ the d.1imcd rc..;u!c-; \\hen u,cJ h: .1 
n"rmall: sJ...ilkJ pr;Ktittll!lt:'r in the JS'c'Slllclll tlf \ :lrlllUS 

p.1til'llh. 
I hus it appears th;1t rr•'' idcJ that the pniccs' is nt>n­

im a,;i\ c. and it i' r,1s,ihk 1,1 l>htain a daimcJ rcrn!t \>hid1 
i' rcpn1Jucihk \\ it!wut the nc:.:.:ss11: ll> u,;c an:. Ji,cin.:c 
pn>kssil>nal medical sJ...ilL an imcntwn rciating Ill. llr 
\\ hid1 is pcrt\>nncJ l>n. the human Ol'J: is lil..d: Ill he 
p:l!cntahk i!I C anaJa t Source:. I wrr,1!,Hi.11: /i1, 1f««h11t 1/, '.~i-. 
\.l'L -l. '.\l>. -l . .-\u;ust 1'19-l) 

European Council Direr.five on Biotechnological 
Inventions 

In the latest cpisoJc t>f the: long-running saga of the 
pr''P'''cJ Eunipcan l'lllllKi! Jirct:li\ c. the: fir,t drati of 
\\ hid1 \\JS presented h: the Eun>pcan l°l1mn11s>it>n ll> the 
L'11uncil in l >c1,1hcr 1988. the Ctiuncil of the: Fun,p.:an 
I ·nitlll tu, adt,p!cd a Clllllll\llll positillt~ t•n the Dirccti\c t"l1r 
the !.:gal pn1tccti1'n of 1-iitllcchnt'l"gical imcntinns. 
I kn mark.. Sp.1in and l.u.\cmht1urg \ titcJ against the 
pwpt,sal. .md the 1 ·nit..:d l\.ingJ,1m·s \otc in faHlUi \\JS 

,uh_ic:ct ltl c\amination of the dirccti\ .:. a ,uticommittcc of 
the Hllusc of l.t>rJ'i. lhc Dirccti\ c \\ill ultimatd: he 
binding llll members tif the: hmlpcan 1 ·nion: h1n\c\cr. 
\kmbcr Stale'> art: al-;o members of tlw Lun1pt:an Patent 
( · 1111\ cntion. '>t' chat impkm.:nratilln \\ti I rct.Juin: am.:ndm.:nt 
11f the Cllrl\ cntion. .-\lt<.:mati\d:. '"m.: independent 
prediction must he made: :l\ailahlc: unJ.:r the Dirt:cti\c. and 
it i, Jifficult to 'ii!<.: hll\\ this cnulJ he ;u;hi·:\ c:J. 

1 ·nr11rt•.1r.;1tcl: the Jat<.:,t \cr,111n .,f th.: Dir.:Ui\c is 
und.:ar in man: areas. anJ th•: prclrmrnar: recitals appear 
in 'itllllc rc,p.:ch 111 contraJill the: anicks of the: Dirccti\I!. 

lh..: k\t ot th.: bit•t<.:drnolt'!,!: Drr.:cti\c \\a'> con-iJ.:r.:J 
h: the k:::il affair' 11f th.: t ·,,mmittcl' nf th.: Furopcan 
l'arli;1mcnt at the cnJ 11f \larch !11'1-l. \\hid1 propo.,.:J J 
number 111 m:1it1r ch:tll!,!l'' from the cllmmon po-;ition 
prl'\ '";"I: :1d1•pkd h\ tiic ( ·.,llllllh'>i1111 and the Council 
I hc rq'••rl 111 tit.: I :!\\' .111d lr1't1tuti1Hl'> Suhcnmmittcc of 

1hc ll11u'c iii I 1•r,I-. \\lt;lc gcnnall: in 't1pport of the 
c1•m1111>n -1\11 111. •1.1' rL·c11,:n11cd that thcrc arc mam 
pri<l1k11i, 111hcr1:nt 111 thl· uirrc11t l>1rl·cti\c 

I ht:rc ·lf'l'l"tr' t<' hc \\ 1,k· concern thal th" 
h111tl·i:lrn11l1•:.!: d1rl'Ltlll'. p.1rt1cul;1rh JTl thc lorm pr11p1hcd 
In tltc R.1pp11rtcur 'ii thc I c:.!.il :\ ff.1ir, ( ·omm 111<.:..: qf th.­
I Itri •pt:.111 l'.1rl 1;1111cnt. \\ 11:tld c;lll\C m;qnr rrohknh f1ir !he 
f'h.1rf1l,ICClll ll ,ti ;in,I ht11tcch11ol11:.!: llldll't rtC1. and \\ llttid OC 
111 '>l:.!tlllic:rnt cnnfltct '' llh thc I urnpcan l';tlcnt ( ·Pmcntion . 
. \ dct.11kd dl'>llh>lllll 111 the d1rcct1\c ma~ he found 111 
l'h.1rtn.1 I ;1\\ Rq111rt '\11 I)_ ll1otcchnol11:.!: l'rod•t\:h. 
\1.trch l'l')-1. ;111d Ill /./11"1if"'·/ll /llf,·f/,·, 111,i/ /'r11/l1'rt1·N1T/1'1l. 
J<J'll _; l'll-1'1-I. f'-;1111rcc .111,fl-.i!,1'1,/ll /i1n/1" h11nfu1~\. 

\·ol. I. '\o I. :\ltc'll'>t i'l'Ji) 

Patent law amendment in Andean Pact countries 
1 ltc p;11l'11I Li\\ of c111111tnl·, 11! thl' .-\111k.111 Pact. 

1\01111;r. c ·,i10!1lh1.1. I Li1.1d11r. l'nu .111.! \ L
0 lil·11ll·L1 lt.1. hcL·n 

.1111endcd 111 I >n 1-.11111 ; ; I 111 tltt· C .1rt.1e'L'lt.1:\~·1·l·c111•:11t I ht· 
dt'll'.IC1ll L;11nt: 111t11 t'llt'cl 111 < 1il11111h1.1. I ,·11.1d1n-. l\·ni ;•nd 
\ c'lll'/11c·l.11111 I .l.11111.1r1 J'l'l 1. '1111 1" 11<11 \L'I dkctt\l' 111 
I \1111\1.1 l'r1il11h1l1C1!1> 1111 t lie· :.!r.111t t1! p;1tc11r" lt1r 
h111lt'l illlt1lttc' IC .ti Ill\ ,_·11111111- lt.1\ •: btTll ""'" 1-.lte·d. .tnd 
l'r"\l"i"ll ILi'> J,e·1:11 111.11k l11r Ilic· 11,<.: "t 1kp11.1t 11! 
h111l11c'.lc;tl 111.1tn1.il-. '" I''"' 11k !1111 ilht i<hltre· 111 1ltv 
lll\c'llilt11l 1 '.11111" 1111/r,d.111.111 f11,,1.-, /;11,,/"»'.l. \·"1 1. 

"" I .. ·\itc'. 1-,t J 'l'l I 1 

New Patent Law in Taiwan 
n~.: .lml·nJcJ bi\\ ;l!ll!'iC l'atclll LI\\. \\hi ch\\ JS rass.:J 

1>n :::s D.:c.:ml>cr 144.~. cam.: 11Ht> ctlt.·.:t 1lll :::~ fanuan 
l 1l9-l_ Th.: .1mcnJ.:J j;i,. !lll\\ pnn iJt.·, for patt:nh for lut>J, 
.mJ he\ cr.1gc,.;. ~md for Ill!\\ u,c, 11f J...1111\\ 11 ani.:l.:s. 
.-\ltlwugh the Lm ab,, cnntains a rn'' isi,111 a!l,m ing n:p.:al 
tlf th.: pn>hihititln ''11 p.1!.:nts for Ill!\\ micrtl-tirganism 
-;tr;1ms. this \\ill <ltil: t>.: impkmcnt.:J \\hen Lli\\ an ha-; 
h.:cn aJmitt.:J It' the licncral .-\grc.:mc:nt tin f'anff, JnJ 
rraJc. JnJ tlllC: l!ar a tier the !"RIPS .-\grt:l!lllclll Ctl!Jll!S inlll 
ctfrct Ihm c\ er. the repeal ,,f the pnihit>ititm nu: hc 
dfrctcJ ,,n th.: hasis n:· rt:ciprncit: fnr imcnti1>ns 
t)riginating fwm countric:s \\ hich ha\t: a hilatcral agreement 
\\ith Lfr.,,111 tlll tht: patt:nting of micw-organisms. If a 
micrn-organism is ntll rt:adi!: ,1\aibhl.:. a sampk must ht: 
Jcpo~itcd in a cul!urt: wlkction in Taiwan \\hich is 
rccngni1.:J h: th.: Tai\\ Jn Pa!l!nt Oftict:. apparent I: hcforc 
lodgt:mt:nt of the: applicati1lfl in lai\\<ln. rh.: tc:m1 .. micnl-
1lrgan1sm.. ''ill incluJ.: micn,f-ics. including \ iruscs. 
rt.:ClllllhinJnt cells. \\ hcth.:r prnJ...ar: nt ic or cul..ar: otic: and 
D'.\.-\ \cctnrs such as plasmids. 

rhc tt:nn of a patent \\ i 11 he 20 : cars from tht: date ,,f 
tiling in Tai\\ an_ with an t:\tcnsion llf up :o ti\.: ~cars for 
pat.:nts for m.:Jicincs. agricultural chemicals llr mt:thoJs of 
'!- nthc:sis thereof\\ hose: marketing rct.Juir.:s ;1 !teem:.: fri.im 
the: rclc\ant national ministr:. !he C\TcndcJ 1cm1 ma: he 
!\\o 1t1 ti\t: :cars. hut cannot c\cccJ the pcrit,J of 
regulator: Jcla! . .-\n <:\tension of term will onl: he: 
;l\ailahk for patt:ntc:t:s \\hic11 arc: citi1c:ns nf Tai\\ an. or 11f 
;1 counrr: ha\ ing appropri.1tc agrccmcnh \\1th Tai\\ an. 

Hitherto it has not been possihk to claim priorit: 11f an 
appiication in another countr: \\ht:n tiling in T:ii\'<lll. 
I l1m c\cr. the nc•.\ law prm i<lt:s for a priorit: period of one 
:car for applications h: nationals of coulllrics ''hich ha'.c 
a rccipn>cal arrangement'' 1th Taiwan n.:::arJing pritint~. 

:\!though patt:nts m;1~ nllt he grantc:d in respect of 
micr;l-or!!anism\ until one year folio\\ ing cornm.:nccm.:nt 
nf the I RIPS :\grccmcnt. it t'> po.,.,ibk to In,!,:c 
:ippl1cat1on' in rc,pcct llf minll-or,::rni-;ms immi:diatcl:. 
( irant '' i II he Jcla: cJ unit I the appropriate pro\ j,ion come' 
11110 cff.:~t. (Source: .·l11\°fr11/1111u11 !1111fc"<·ii11•1lugy. \'ol -l. 

'\o. 4. :\ll!!ll't I 1N41 

Intellectual property rights and biotechnology in 
developing countries 

lntt:llcllual pr.ipcrt: right'> art: 1mp11rtant flir 
h11>1t:chrw!1ig~ in 1·.g: pt a;id other nation' ''1th ,uh,ta11ti;tl 
Oilltt.:dli!Olll:.!> pro,:tarllllll.''> ht.:C<lll'>C the: L.ln prtl\ idc 
111c<.:nt1\C' tor local rc,carchcr' .rnd tirnh. the~ h:nc comc 
tt1 he rcqutrcd h~ 111!crnat11111al I.I\\. and the: c;111 ;i,,j,1 in 
th.: inll'rnati1.11al trarhkr of tcchnoln:.!\ 

I hc 1111<.:ndcd purp11"c ot ;111111tclk<.t11;tl prnpnt: ,:,ll·m 
'" lll Lrl';llc lllCClltl\I.'\ !Pr ri:,c.irch 11\ :.!I\ Ill!! th.: '>lllCC'>'lul 
rt:'l'an hn ;111 "J1p11rt1tn1t; ll• pr"tccl 11\ m.1r~l't .tL'..'ltht 
11111t.1ll>r' l11r ;1 rl-.1,01i;1hlc term nl pr11ti.:Lt111n I Int'>.'' 1tlt a 
pl:1nt hrn:dl·r,· rt!!lth "~ '>ll'l11. thL· hr,·cdcr c;111 ~l-q' ntht.·r" 
lr11111 "L'll1nc: 1f\ \Mil'!~ \\ 11lt1111t 11'> pcrtlll\'>t1111 

l'r11lcct11111 111 :1 \:lrtl'I\ 111 thi' \\;1:. nr tltr11;,,•h thc 
re'L'.l!L1r p;111.'11t ": ··IL'lll' "';111 llllJ1llrL1nl p.1rt 11f ,·11cour.1c-111L'. 
rite· n"lu::on 111 ;r J't1\.1tc -,e·c·d 111d1htr; II pri\;ltl' tirm' ;irl· 
.1hk t11 hr,·,·d thl·1r 111\ n 1 .lrtl'ftl'"- tltn l k.1rh lll't.:d . . 

Jli"ll'ltl111t .ic'.ttn"t "'fl\lllL'. I \t.'11 11 tltn ·-1111pl; hu; 
\,1:1e'lll'' 111111l11ct:d ll\ tltc <111\l'rllJlll'Jlt. 11t,· l'"""1hi11t\ "' 
e'\Lhhl'.L' li~·hh fll'rllll1" 11t,·111 [;i he· 11111rL' lllllfid1·11t 111 "lillt 
.i, ... 1r.1hk 11111-k,·1111,- L

0 '.pc11d11111\·, ,1., pt"' 1d11w lr.1111111!.' 111 

1·., ..... . , 



farmcrs 1•r ct>nductmg add11i,1nal t.:sts to ..-nsurc that a 
\ aricty is adaptcd ll• a particular region. 

.-\s a natiou nlll\CS toward genctic cnginccring. it nccds 
to ensur;: "iat the de\ dt•per of a nt1\ el gcnc can tlbtain 
appropriatc . ·otcction and thus nl·eds morc than plant 
brccdcrs. rig'.··_· rhc majt>r rcsearch effort in th!s fom1 of 
bititcchnology i.; in idcntil~ ing thc gcnc and in lcaming. 
lww 1,1 mscrt it im,l crop plants. If amithcr hrccdcr can 
simply transtC.·r the genc to ant1tl11:r \ aricty. as through 
hackcrossing. thc gendic engineer loses thc ~cncfit of Its 
rcscarch in\estmcnt. 

Thus. if thc pri\atc sectt1r 1 l,1cal or intematJOnal) is l\l 
do genctic cngincering oricnted to thc nation· s nccds. it 
must he able to p;1tent the use of a g.cne ;dentificd and 
transfcm.:d through hiotcchnology. \:ot ,1nly " an 
intdlcctual propert: sy stcm hi.cl~, hl hc uscful Ill thc 
nation. it is also hecnming re'-1uircd hy intcmational la''. 
Thc ncw l 'rugua: Round ··Ag.rccmcnt ,1n Tradc-rclatcd 
.-\spci:ts of lntdkctual l'ropcrt: Rights. Including. Trade in 
Counrcrti:it Goods... ddincs minimum standards for 
intdkctual propcrty law in a numlicr of arcas including 
hi111echnology. In particular. II rcquircs that patents hc 
a\ailahk in all fidds of tcchnolcgy. fhis is clearly mcant 
to include pharmaceuticals and :igricultural chemical'>: it 
co\ers genes as ''ell 

Thc agrccmcnt go.:s on to say that plants and animals 
lcxc.:pt for micro-organisms) and css.:ntially hiologica! 
rroccss.:s for th.:ir production. can ho: cxclud.:d frnm 
pat.:ntahilit:. hut that th.:rc must ho: prot.:ction f,1r plant 
\arictics. cithcr through patcnts or through a 1w _<.:<'11<n1 

system such as plant hrcedcrs · rights. 
These ohlig.ations. hm\C\er. can hc suhstant1all: 

postponed. :\ d.:\doping nation nccd nt•I cnact thc patcnt 
l;m changcs for fi, c : cars or Ct:rtain of thc product patcnt 
law changes for t.:n: cars (and thc prn' is ions on planh and 
animals a~c to h.: rt:\ icwcd four :cars ati.:r thc agr.:cmcnt 
cntcrs into fore..:) Thc !cast dc\clopcd nations ha\c anothcr 
tcn :cars. Fg:pt. fPr cxample. is alrcady IPll\ing tn 
-;trcngthcn its la\\'i. l "ndcr its old la\\. Lm '.\o. I 32 of 
19-t'I on patcnts. thcrc i-; no food nr phannaccuticalproduct 
protcction. hut 01;1: a p,w;ihility of tcn-:car process 
protcction. :\ccor<lmg to th.: law·-; c\planatnr: 
m.:morandum. food prnducts arc cxclu<lcd on thc ground 
that thc: do not constitutc an 1mcntion and that a 
monorol: ll\Cr producill!-! \UCh product'> is ham1ful to thc 
puhlic·, hcalth 

I 'nd::r a nc\\ drali l;m. agriculturc. f1Hithtufh. mcdical 
drugs. rharmaccutical compoun<l'>. plant and animal 
-,pccic-,. and micrnhiological organi-;m-; and pniduch arc 
includcd a' patcntahle -,uhjcct-matt..:r. !hi' i-, .1 \Ignificant 
-;trcngthcnin):! frpm thc rnrrcnt l;rn and hnng> I g: pt 111!0 
I inc\\ ith intcrnational -,t;ir,dard' as '>Cl ft,rth in tht: < i:\ I I 
lc\t di-;cuv;cd ahm e 

In Pthcr pn1\ is ions. tht: nt:\\ draft mcrca-;c, th..: pat.:nt 
ti:rm tn thc n.:w intcrnational norm of 20 :cars frnrn tiling 
It 1ncli1dc' a r1relinc rr()\ 1'11111 'tat mg that. for a 011..:-:c;1r 
pi:riod fr.,m thc .:lkdi\c datc of tht: la\\, ;1 firm \\Iii hi: 
;1hlc to ohta1n rrott:ction for a mi:d1cil drug. pharma·~.:u­
t1cil. ;1!.!ricult11ral or chcm1cll product !hat \1,1., no! pro­
ll'<:t.1hk 11ndt:r till' old LI\\ 1f I a) th<: prnd11ct h;1•, not hc1·n 
111.1r~ctt•d In I L'.\ pl rn11r to the clkctl\ L' d.1fl" ol thc n.:11 
p.1fl"11t L111. ;ind th I thi: produ.:t 1' thi: '11h1c.:t "' ,IJl !IllC\­
l'irL·d p;11L"nt ehL'\\ht:r..: In •.nLh ;1 c;1,,..:. th.: tam Pl protcc· 
lion 11 ill hi: ..:qu.11 tP the tam rt·ma1111nL'. in thc other 
c111m1r: 

/
11/.l!,1' - ' 

Thc drati als,1 dcktcs a pr1'1 isit•n in t'\isting 1.m th.11 
pcm1its the lill\<.:nlllll.'111 tt) C\prt>pnatc patcnts for public 
utility and instcad pc:mih t•niy n1mpubt1r: liccm:cs. in 
c::rtain c1scs. 1\ iti1 fair rcmunc;-at!1m. It '' idcns th.: ri::hh 
t,f cmplo: er-;\ is-3-\ is cmplo: ccs and crcatcs a nt.:1\ utility 
model pnl\ is ion pcm1itting ct1\cragl.'t'I inntnatin;,-; that ar.: 
not g.rcat cn,,ugh to hc pat.:ntahlc. such as a 11.:1\ sh;1pc or 
nm1p,1sition for a tool or impkmcnt. 

'.'\t:\\ la\\ s such as this. and cxpand.:d unJcr-;unding ,,f 
intdlectual pnip.:rt:. should assist Eg: pt It• actjuirc 
ti:chnolog: nwrc rcadil: and ltl cntcr ml\l nwrc cffccti\.: 
scientific strategic allianccs that \\ill hdp in d.:\ doping 
nt:\\ technologies and in strengthening. 1,1cal rcscarch 
capabilities. :\grccmcnts. for cxampk. bctwccn a dc\ c[,,rcd 
\1orld uni1·crsity and an Egyptian rcscarch ccntrc such as 
thc :\gricultural Gr.:n:t:..: Enginccring R.:scarch lnstitutc 
t :\liERI l arc hccomin;! incrcasingl: complex .• !, the: ha1 c 
to consid.:r issucs such ;1~ imcntions madc cnopcrati\cl:. 
thc cxpcnsc of filing patcnt applications. thc allncatinn nf 
dccis1on-making with rcspcct to futurc im.:ntit'ns and thc 
rarticipatio·1 of international and possihl: of nati\lflal lim1s 
in the research. 

l.nt1king into thc futurc. Fg: pt ''ill h;nc h1 cnnfnint 
further i'sucs in a world that is both rri\atit.ing and 
hwl.ing more to intclkctual prtipcrt:. It is alrcady c\­
ploring tcchnolog: transkr qucstions and plant \ arict: 
protcction. As A<iERI compl::tcs ncw transgenic \arictics 
and as a pri\ ate sccd industr: C\ oh cs in Egypt. it \\ i II ha\ c 
1<1 considcr thc tcm1s and proccdurcs for thc rcica-;.: (lf thc 
nt:\\ \arictics 1<1 the pri\ak scctor and. '' ith thc Bin­
di\cr-;it: Comcntion nm' in 1,1rcc. it \\ill h;1vc tll Jctin<.: 
appropriatc tcm1s and prm isillns for th.: transti:r of gcnctic 
matcrial nc\\ I: id.:ntilicd \\ ithin thc nation. I Sourcc: 
/J1u!.111k. 1994) 

Patentability of biotechnological inventions in 
countries of the Pacific rim 

rhc h,1om Ill hiotcchnolngy and its pn!cntial tn mcct 
\\tirld markct dcmar.d, for gooJ, ran):!iag fn•rn nt:\\ hrccd-; 
or 1 arictics of agricultaral animals and p!:rnh tn \ an:mc' 
has led 1">1ot.:chnolng: corpnratinns and ac.1dc.:m 1c rc­
'c;irchcrs to scd: protcction for th cir im crlt 1011'. Sincc thc.:rc 
i' no such thing as a .. \,,1rld patcnt .. \\h1ch \\PulJ prtl\idc 
a patcntcC\\i!h uniform. \\orld·\\ide righh to an 111\c:ntiPn. 
>Cparat.: national patcnt riJ!hh h;nc to hL· "lll):!ht I he 
C\tcnt of prntcction ;11ailahlc 1<1rIC:> \\ ith thL· mtcllectu;il 
prt>pcrt: l;m and rcgalat1on' t1f c.1ch cnuntr:. p.1rticularl: 
sine<.: !hc ic~'.i-;(;1(J\ln Ill "ll!IC Cllllll!rI<.:' ha' llll( 1·,llldlt up 
\\ ith thc d..:\clPpmcnt llf liiot..:chnolo!.!: 

Patcnt l:m-; pt•rtaining to h1otcc:hiwlo,•1cal '~1h1l'ct­

rnattcr in countnc> of thc 1'al.'.1lic: rim c.:"cn11.tll: Lill lll!P 
four d1tfrr1·nt catc_L'.llrIL''. namcl: 

11 l I hc: 111.1: not inL lude 'p..:c1tic pro\ hlPll' lnr h10-
k1:h1wl11;.:1c.:al !!l\,·1111011'. hut m1..:nt1t111' that .1rc 
11111el. 111\ohl.' an lfl\t·nt11e 'lt'P ;111d h,1\L" 1nd1htr1;tl 
.1ppl1rahilu: .irc p;1fl"ntahlc.: 1c.L'.. 1\11,1r.tl1;1. I \.\. 
hp;1111. 

1111 I ht') ;ire: 1111dcrL'.111nl! L'\IL'Jl'l\L' rn 1>111n \\herl.'h: 
c·\1·,1111L'. l;n'' ;ire: l1h·h 111 he rc·plau·d \'1th nL'\\ 
LI\\' \\ h1d1 lllL liitk pr111 h11111' !11r tht· p.1k11!11tc' t1! 
h111kLhn11loL'.1c.tl '11h1nt-111.1llL'r le',. I .11\1.1111. 

(Ill) !hl'\ prll\ldC !Pr l"l'-rc·:.!1-,fr,1(111no! I lll!L"d ~:ll1!.!d11111 

l"llL'llf\ Pr I 11r11pe.1n p.11L"nh ,1.: .. 1,•.11.11111,· th•: I n1IL'•I 
l-.:1n!.!d11111 I l11h thL· prm 1'1011' 11! thl' ( 11111.:d 



King1.fom k:;islaticln pr.:\ ail i11 th1.lSe ..:ountries 
(e.g. Hong Kong. Singap1.,r::): or 

1 i\ l rh.:r.: i-; no pat..:nt law at all I e.g P.ipu;i 'e\\ 
(juin.:a. L1mbodia and Laos L 

\Ian: of th:: l'a..:ifi..: rim cnuntries follm\ ct.;: mo1.kl 
l;m r.:..:omm.:nd..:d b: the \\"1.,rid lntdkctual Pr·.ir.:rt: 
Organization.\\ hich. like th.: Furop.:an Pat.:nt Com ,•ntion. 
exdud..:s plant or animal \ Jrieti.:s. biological proc..:sse_; ri1r 
th.:ir pwduction. and m.:thods of medical ''r surgical tr..:at­
m..:nt of humans or animals. 

Th.: articli: ai:ns to pnl\ idea summar: of th.: patenta­
hilit: ofbiotechnologi..:al im..:ntions in countries around the 
Pacific rim. I"he countri.:s cnnsider..:d are list..:d in table I. 
C ountrii:s '' ith no patent law ar.: not consid.:r.:d further. 

The inwntions :frrred to in the artick ar..: assum..:d to 

sat isl~ th.: ..:riteria for patentabilit~. name!: llll\dt:. 
inventi\.: step and industrial applicahilit:. \ticrn-1.,rganisms. 
prnteins. enz: m.:s etc. that occur in nature ar.: assumed to 

ha\e beer is1.,l.it.:d and purified through human inter­
\t:ntion. 

Aintechn1.1logical im .:ntions can be protect..:d b: patents 
in nwst countries of the Pacific rim. llm\t:\er. th.: scnp.: of 
prnt.:ction J\ ailahk for such imenti1.lll'i \ ari.:s. In 'iome 
cnuntries a particular product ma: not he pat..:ntahk. 
\\ h.:n.:as the proc.:ss of producing nr using that product ma: 

he pat..:ntahle. Research and de\ el1.,pment in the bioti::..::h­
nolt'gic.1.I industr: is ad\ancing at a rapiJ pa..:( li1.1\em­
m.:nts in countries throughl>U\ the Pacific rim are Cllll­

tinually re\ ising and updating th.:ir policies on the 
pat.:ntabilit: ,,f biot.:chnoll>gical in\ entions. \\.hat is 
unpat.:ntabk toda: ma: he pat.:ntahl.: tll!llllITll\\. It is 
rl:.:refore important ''hen Cl>nsidering p;!lent pn>t.:ct;1.m ''r 
when entering CllllHner..:ial \ .:ntures '' ith cPmpanies that 
hold j'atent rights in one l>r nwrl! 1.lf th.: Pacifi..: rim 
..:ountries to considl!r the SCl>pe of pnl!..:ctil,n. pr..:s..:nt and 
future. that ea..:h countr: \\ill allo\\ for such inwnt11.ms. 

lmrorhmt 11111<' Th<· mform.ll'ull 111 tlus ,1rt1,·/,· /:,n 
h<·,·,; · ·oll<·,·1,·d from 11,11,·m ,111nni..Ts !II th.- '°' 11111tr1<'s 

L'1111c·,·n;c•d Whilst ul/ ,·,1h· Ir.is h,·,·11 h1k,·11 tu 1.n~11r,· rh.11 

th,· _l(ireg. •111g 111f;,r111,1t11J11 n .1.1 u.-01rat .. · .1.1 ros•uhf,·. 

rc\1,krs ,1r _. 11·un1t•J rli.11 ir n 11111 ,1 sufistlflll<' _fur S{'<'d/i,· 

ll·g,1! adn,·,· 011 th,· r,llt'llt.lhilur "' 1n.!in.l:1,1l h1u­

r..·cl1110!1 '.t..ri.·-r,·latL·.I 111\"<'lll tr m.' 

(:\bstracted from an article \Hitten h: (jar: B. Cox. 
Wra: & Associates. Susan S.11. \\.ong. Shelstnn \\.aters 
anJ \'i\ien B. Santer. Griffith Hack & Co .. which appear..:d 
in :\u~tralasian Biotechnology. \'ol ·l '"· 5. Octnher 
199.t) 

Jahk I. PatentJb11it: of hiP!.:chnolog: suh_1.:ct-matter in Pacitic rim rnuntries 
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Patent protection in biotechnology 
Paknt righh arc: t; ri..:•1ll; _Itl'titic:J a' a mc:<'ll' ,,f 

l'll.:,1tiragill;! i•n c:stmc:nt m rc:sc:ar.:h anJ de\ d1,pmc:nt th.i! 
Ill rght !llll he.: rwtitabk if tirnh that h.1J !llll ,h,irc:J l!l the.: 
in11ial ~i-;h. anJ (<ht \1crc: frc:c: 1,, ..:,1p; ,u..:..:c:ssful nc:\1 
im c:ntiuns. :\ r•1knt (\l!lkrs the: n~h· (ll C:\duJc: lllhcr, 
fr,1rn mah.in~. u,111~ anJ ,c:l!in;! the: 1mr:nt1,in \I ithin !hr: 
tcrritur; uf rhr: n.Hi1ir1 ~r•mting rhr: p.1tc:nt for a lunitc:d term 

1- : r:ars fn1rn thr: Jarc: the: ratc:nt is,ur:s ur.Jr:r i -~ l;i\1. 
and 20 ;c:ars Iron th.: lfatr: thr: appli1:ati<lll '' tikd in man; 
,1rhc:r ~-,,unrril''· In "'!lll' ..:ir..:urnstan..:c::-.. a parc:nt ''n ;1 
pnKc:.;s •1hu <.:llllll:rs a right 111 C:\duJc: ,;aks \I llhin the: 
nat!<in uf a pruJu.:t manufacrurc:d ahr,iad thwugh thr: the: ,,f 
the: patr:nt.:J pnicc:s-; In ,1rJc:r t11 ,.htam a paknt. the: 
irn .:nttlr must tile: an appli..:;Hillll that induJc:s a ti.111 
,ksnipti11n pf the: in\c:nltll!l anJ Pfh11\1 tn mal-.c: an..i use: it. 
In I .urupL' .mJ J.1pan. thi' disd,hurc: 1s made: public 
IS nwnrhs afrc:r the: applicati1111 '' tilc:d: in th.: l ~;. it is 
madr: public <1-> "'''n ;i, the: patc:nl i.; i,,uc:d. !he: c:\tc:nr lt> 
\1hid1 par.:nr ,;,t.:ms ad11n.: rhc:ir ~,,a(s ,,f inJu..:m~ the: 
Jc.:1d,,pmc:nt llf nc:\1 im.:ntiPns and promuting di->d<Nirt: 
tu the: puhlic h .1!' c:mpirical quc:,llun \I ith nn ..:kar 
an->\1c:r'>. l'atcnt s;st< ms '.mnhc: ..:r:nain nish that !lllhl h.: 
11 c:igh.:J against thL ir h.:ndih. induJin;! in..:rc:<ht:d pri..:c:' 
anJ rc:Jucc:J ,uppl; nf rn·.Ju..:b (111c:r..:J h: paknts as \ldl 
a, aJm inistrati\ c.: <.:ll'>h 

The: ha-;i..: rc:qu1rc:mc:nts f11r p<Hc:nt prnlr:ctiun ;m: 

m11c:l1:. utilit: 11r mJu,tnal .1pplicahili1:. anJ nnn-
11h1 i1ll1,n..:'' Pr 11nc:nti1c: ->tc.:p. lkcc.:rmining \1hc:thc:r an 
ill\L'ntinn j, llL'\1 and n11n-Ph\i11u, rl·quirc:' 'L\irching 
chruu~h c..:nain ..:atcgonc:' of pri11r art. in..:ludin~ pri11r 
pacc:nh. puhl1cati11ns. and public the:'> nf imc:nt!ll!h tn 
J.-tc.:rminc: the: ,t<llc: pf h.1w11 !c.:Jgc: m the: tic: Id .it the: rime: 
the: ill\c:nrinn 'l<h made: 11r the: patc:nr .1prl1..:;HiPn tikJ. :\n 
irl\c:ntrun rh.11 .drc:.1,I: C:\r,tcJ 111 the.: pri,1r ;irt " 

unp.1tc.:11rahk f11r l.1..:h. ot r1111dr; . .\ nc.:11 iml·nti11n rn1~h1 
,rill be: unp;ltc:ntahk if 1! \l11tilJ ha\c' hc:.:n 11h1 inti- t.• ;1 
rc:r,on of 11rJm.1r: ,h,iJI in th<.: ti.:id Ill lr,:ht ,,f ['rltlf arr. 
[he: utiiir: rc:quire·111.:nt lirn1h p.lt<.:nt prt1tc.:..:ti1111 t11 
Ill\ C.:11[ l\l[]S \I rth practiLii ;1ppli<.:il[il 111' 

[ h..: r;111,:c: 1•f b111tc:..:hnt.ln,:: ir11c·nt111n' q11.ilrl\ 111!..' t.n 
p.1kni pr11kct1tlil h,l, <.:\p;rnd..:,I tr.:mc:nd1111,I: in the: p;1st 
1~ :c·<ir'. p.1rt1u.larl: 111th.:1 ·s In l1>XO. the: I" S11prL·me· 
( ·nurt uphc·ld th<.: p.1tc.:11t.1hil1t1 11! .1 11\ inc:. !..'c·n.:tll.ill:­
c:n!..'lllC:<.:rc:d 1111nn-t.r~.1n1,ll\ S.ncl· th.it tlllll' ch.: I ·s 11trl1t\ 
p.1tc:nh h;1\ <: hi:l'll i"11<.:d 11n pl.111h .. l!lim.d, .1P,! [ l\: .-\ 
,,quc:nc:i:, ( ·1;1;111' !t> '11'-h lfll<.'Tlt11•ns lllihl l·c· c.1rc.:t11lh 
dr.1ftc:d .,., '" r.1 d1>t1n!..'111,h th.:111 tr11111 .Ill\ n.1111r.ill; 
.,e·u1rrin!..' prtalu..:h [ hL· r.lll~e· 1•! h11>ic·c·l1111il1•!..': !11\l'Tl!l1•n·. 
l;1lirn:.' \I 1th1n p.1tc.:11r.1hk sub1e·ct-111.1tti:r 1, ,11llli:\\ h;1! 11111rc· 
r·c:,trr..:ti:d n11h11k th.: I -.; 

I ht: ..:orn111c·ru.d \,due· .11111 '''~111l.1c.111c..: id .1 p.11..:111 
1lc.:pc·nd, 1111 the· ''-"Pc' Pl thc· p.1kn! cl.11111'. \1h1d: Ill tllm 
dq~c·nd, nn the· hrc".1drh 11! the d1sc 111,t:rc· Ill thl' ['.tic'!li 
'i''eil-le.1!11111 I he· dr·.cl•hllrc' n1i1,1 he· .11k,p1.1ri: !" c·11.1bk ,1 
-.h.ilkd J'<.'h<lll fl',ldl!l!..' thl' l'·•klll .1pJ'li<.1tlllll !11 111.1!..c· .111,I 
11,._· the· lll\l'l1!illl1 .1. hr11.1dl:. ;1, 1t ht l.11111,·d I\ 1tlin111 111i-li1c· 
c· \ p,·r1111,·T1t.1! 1"11 J h 1,, 1,·krr11111.1! 1"11 \ .11 :,· . ,,, '111d111 c' 111 1 Ji,· 
h.h h.c·r1'11Tl.J h1111\\ kdc•c- 11! 11rli,·r ·.kilk.I 11,·1111k \111rk:11c' 111 
the· lr1·ld .1[ !hl· llllll' 11! !lit· .Ji..t I" .Ill<. .111.! I' ·l'l'l 1111 Ill !he· 
t.1ch nl .1 p.1rt1c11l.1r, ·"''' t \ 1.1>1111. il.1\,· 11·,,·,I till" t·11.1h111:: 
d1·.tln,uri: !II h11l,I 1111.di.I 1'111.i.! ,l.11111·. 11' .1 ll'llllhtT 11! 
rn,·rl! h111!n:hT11dll~\ p.ikll! ,,1.,-. ·\! ·•!lin !1111t" rliv I \ 
l'.1kl1! .11111 I 1.1.J,·111.11 ~ < ll I it,. 11.1. 1, .11,·d h1, •!t·t li111,I.,,• \ 
l"lkllh nt 1.'\lrclllt'h hr.,.id ··c•.1p,· 

'"ii'.•. ·., 

I! lJlJ5 J 

I he: tc:drn,1l11g1..:.il '<.:''1'c' 1•f .1 p.i:c·nt m,··.,1p1 1 h '' 
dc·tc::inmc·J h: the: ~-rn::u;1;'.C: ,,f the: 1'.ILnl .:!.um' 
nrJin;wl:. 1f thl· ,kfi:nJan(.; 1'r,1Jud "~ ['fll(e'" rri--lu,f .. ·, 
c:.h:h ,1fthc: l'kmc:nh ,,f .1 p.1!<.'r!t .:i.um. 111fr111,:c:mc:nt \11:! ,,._. 
f11und s,,rnc:t1mc:-> a (•lt:i1 \\ill tlnJ mfnn,:c:mc!ll l'\c'!l 
tlwu~h th<.' Jc:frnd.111(-< prt•du..:r 11r rrt>(C:·' till- •'lif,tJc· !hi: 
litc.:ral ,.:,1pc: nf .l ratc:nt ..:l.1i:n ;mJcr " ,!.•Linne: ,,f 
c:quiq!c.:nt,. if the: ,kfrnJam·, Jc.:1 i..:.: J11c:, the: ,;1mc: \111rk 
rn ,uht.111ti.1ll: the: 'amc: 11,1: ((1 .1<.:t:<'mpli.;h '"h,r.mt1.t!h 
tilL ,;unc: rotil! .1, rh,· p.1tc:ntc:J rn,Juct (lf rr,1:c:" 

I he: d,1..:rr i!l<.' 11f pr.»c.:trt iun h j,r.": c:'t11pp<.'I Ir rn I!, the· 
,!uctrin.: 1,f ;:,1u11,i1c:nh b: h11klin~ that .1p.1tc:nt1•\ll:l'r m.1: 
r111< th•: the: J,Klrinc: 11f cyr11\;!lc:m ... ' '' <b lt' r ... ..:.1pturc: 
,ubjc:.:t-maltc:r Jdihc:r.Hc.:1; 'urrc:nJc:rc:J 1•1 rc:-<p<'tJSc: t11 .1 
n.:3c:uwn ,,f hn1;d ..:Lums h: the· p;11<.·n1 ,,ftit:L' rn l!~hr 1•! 
pri1>r art. 

l>c:kncc:' l<I p.11c:r1l 1nfr•ngi:mcnt .1L!r11n rnc"lu,k 
111\.tlid1r: oft hr: p;nc:nr. 1n..-qun.1hk umJud Pr fr.wJ ,iur111:: 
p.l!C.:!1( pr<hC:(U(l\l!l. rlll'll'C: 11f .I t'·llC:!lt tu \ 11•1.!lc: ;1nt1-rru't 
l.11\s. c:\p<.'rimc:nu. u'c: 11f thl· ir11c:nt1Pn ;1nJ unr,-.1,11n;1!1k 
Jc: la; s in bnn~ing sun. Rc:rni:Jrc:' f11r pr.11 c:n 111tr111gc:mc:n1 
m..:luJ1:.· prc:lirntn;1r: .1nJ pc:r111.11knt 1ni11nd111n. 
u1mpc:nsatnr: ,f,im;t:,!<.:' rn the.: .tmPunt 1•! (p·,t pr1,tir'. 
"'t.1h Ii ,IJ..-d n 1; .ii r \ 11r r<.: ·'" >11.tl' le: r11; .ii l:. llh: re: ;1 'c:'I J<l!lU:!c:' 
up r.1 trc·hlc.: the: .111wunr 1•f i.:11111pL·ri-.1t11r; d.1m.1!..'c:' rn the: 
Jr,..:ri:t1on nf thi: <.:Purl f11r \I iliul 111frrngc:rni:nt. rntcrc:,r .1nJ 
.l[lllrlll': kc:,. 

lhc: l';m, C111nc.:11t111n f1•r thi: l'rnti.:.:t:nn •'! lrh!u,tn.il 
i'r11pc:n; rc:qurrc:' char 'r!..'n<i!1>r\ 11.1111111' .ill11\1 n.111.,n.:J, 1•! 
;1n_\ n>umr;. rn tilt' I 111,>n the.: ,,HllL' rr_!..'hh th.it th..:;. c·\ti:nJ 
IP thc:ir .... 111 n.1111111.1:, lllhkr th·::r p.1lL'1H I.!\\' I h'-' l'.1ti.:nl 
Coopc:r<l!111n [ r1:;1r: 'trc-.u11l111i:, til111~ prnLL·,ltm:' \\h<.:rL· .111 
.1ppl1t:anc , .. ·i:h.' p.1ti:nl pn1r,·Lf111n 111 111u!r1r1k c<'llnlrt•> th.it 
.ire: p;1rr1i:, t11 th.it trl'.tt;. '"1111rc·L· !>:·Jn:; __ 111<1.+1 

Intellectual property and plant breeders· rights 
In .1.!,hti11n !1• p.1!i.:nt .... 111.111! hrc·c·,kr,· r:c•!it· .. ire· ••!kn 

.11 <1rl.1rli: .uhl pr11\ 1di: .111 1111 .. ·lkcw.il pr.•ri:rt:- ,·,·kill 
,J...,1:cnc:d 'PL'<. Ilic.ill; l<>r hrcc·,!i:r·. I 11,kr :i:t · ,·. ·k:n .r 
t.1rr·1c:r h. 111 ~1.'lll'r.d .. 1hk !1• rc~l··c· 11.lf\c·,ri:d cl<'[' !r"111 .1 
prnt.:Ltc,11.1rii:t\ ,1, ":'·,!. tl11' i... J'r<>h.1hh 111•! th·: ... , .. ,. r .. r 
.l \,lrid\ pr11!<.'L[L'J Ul1dl.'t th·: lc'c'lli.tl ('.ll<."11'. i,1\\ \li>TV1i\l'I" 
.t hrl·l·di..:r L.lf1 tr:...·i.:l: tt--l' .1n11!'1\..·r " ~'r1\r1.:1. h:\l \ .1r11..:!\ :n 
hrc·i:d111~ 1111" !rc·c·,111111 h .,\1~1111-. r:,:11cfl",I :n .1 11c·'.\ 
1111<."rr1.1r111;1.tl \L'f,111111>1 i'!.::1; hrc·L·,kr' r;c·ilf. 1::i.kr -. .. 1:1, Ii 
" hrL'L'•IL'f n1.1:- 1111! r11.1rk·:: .1 \.1r1c·t\ :Ii.:! : . , .. ,·1111.di'. 
, k r 1 \ L' d · · tr 11111 .111 <1 I ii c· r · ' \ .1~1 c· i \ I :. !':' . ' : ,. \ .111 q· k · : !I' ! 11. k 
,1 \,ltlt'!\ 1n \\h11..h 11rh· -'l'rh.: l • ~.L.tr~:..'.1...·.J .i~ f'\ ~l.fll'fl\. 

l·n~11Jt···r:n:.: 11r h,tlh-lr11-"·n:..· 

In '...'.l'fll·r.d. f1•r l1lf:\(,,'J1!11ir1.t! hrl·l·J:ri.· l'l.11~! \ .111r·t·. 

pr1l{•:1,..t!11n 1, .11li..:qt1.1tL f t1r f'111f.:!,,lir11d11_''.-t'.1 t\! f~r1.· .... ·1!1tL' 

ht1\\L'\L'I. 111,· ric·lit I•• f'l••kc! .1 _·,·:1,· 1:1:.kr Iii~· 1·:_ :ii.11 
t'.1!~.:nt ,\,h.:111 1. ,_ ..... ·~Hi.!l 1iU:~r·.\1,v. 1!1~· i':;11::!1t 11! 

p111t,:i..t111fl 1..1n h1.· [,, ,t !ti .1n11:!1l'I !'!·.:· .. ·,h:r .\.!11' l1r. ·d. 1i1·~· 

i11 .l.:rr..._·li _ ·:fll' 111t1 i !1;. 'ir i~ ... ·: " ir :,.:! ~'-.·, 

I ri 1:rh!:..: .J.\11• i1 :\ .' : !lL' !!'.i : 1 11 _ .11 ;. i:: Ii: I '. '- "I ~,1: r.:: ·. :t: 
Jf 1, ltllf'tlff.111! to 1li-l:L·.'1;!,ft 1!1:· ; 1 ~·~·!1.,,.1!11111 '.\l·.1 .... L 
,k .... : :!,~. .1r1 .. t d: ... i.i ,1... 1111...· ::i\ ... :1.:1• if:. ;;,1 111 r!i,· , l.11:11. 

\\!Ji. .. !i 1k ! !l\L' !ill' d\. ;\1.:i !:.".'.Ii l:H 1:'.t '!'• 1\'. \:i ,! :i :!·.·fit i 1: ,! 

_'l'fll'. f11r !:\·l.lll\. 1,' !fl~. f",'~ll!1..11!11tl \\i:l 'IL' lll 1 
... ·,",jl!~'l\l·. 

1 1 f lhL· ··:fh· 111 1.ih1.:r\\ 1 .• _. 1!.: ,.._ :1h·, 1111'.\ !11 .i1 1 1.1.:1 I !11: 

,l,,;111 \\Ill [\J'IL.l:i'. "'\1'T Iii I .. 1.,1.-.1 1,· .. \ lr.1·'llic 11: 
... 11111.110111~· 1h~: .t·q11vr11..·.· td .t l'!.1 1111,t ... 11n:.11r:111_· :: .1 l'l.1!1! 
rli.1! !t.1. fl,·,·11 II .11: .f111111c·.I '.\ 1111 II .1r1il 1111· .,·1·· I I q f'I" ·c·11·. 
1>! .11cl1 .1 pl.1T1! 1l;.1l c111111111 rhv t·:k1.1nt ,·,·11·.· lli11 .. rl1v 



pJll'nt Jno::s rlllt coH·r ninvt:nllonai hn:o::Jing wtth tho:: gt:••t: 
.l'i found in its 11.1tural c>ackgn1und. hl'c:1ust: ~uch brt:l'dmg 
·1,•\t:r i-;11btt:s tho::();\:\ 11r cr..:att:s a plasmid or transforr.;.:J 
r1.mt. In a,IJ1tmn t\l gt:nt: paknts. S\lllll' Ill th:: I :nikJ Staks 
ha\ l' patt:ntcJ \ ,lfit:t il'S ur.dt:r tht' rt:gu iar patt:n! S! Stl'lll. 
rrl''ill1:1ahly tu providl' strnngt:r rr1lll'Ct11in. Tht:rl' art: alsn 
.1 \ario::ty 11f pnict:ss pato::nts rdt:vant to hinto::chnolngy. t:.g 
t:1..: 11rrginal Coht:n-'.loyt:r paknt on tht: proct:ss of gt:nt:t1c 
i:ng1nct:r111;. 

:\ numh..:r ,,f important mll'rnatwnal trt:atit:s crt:atl' a 
fr;:mt:\\ nrl.. for mtd kctual prnpt:rty '>! s!l'ms. TraJitionall y. 
th.: most m1p\lrtant \\t:rt: the l'ari' Cnnvcntion. gmo::ming 
rt:gul<ir patt:nh and I' P< )\' ( l;11t:rnat1nnal l inion for du: 
l'r11tt:ct1on of ~o::w \"ariclit:'i of Plants1 ,!!ll\t:rning hrco::Jas· 
rt;.'.hh. III.: Pano.; Clirl\t:nt1nn ha'> an mto::matinnal 'it:crt:tariat 
ctlkd \\"!Pt l I World lntdkctual l'r11pt:rt! Organi1ation) in 
'- ic·nt:\ .1. Sw1t1.:rlanJ Tho:: l 'I'< J\" so::crt:tartat 1s also calkJ 
1 Tt )\' anJ i~ l11L,1to::J in <icno::va R..:c..:ntly. intdkctu;:I 
propcrt:- has ho::corm: uiupkJ \\ ith trade. ·i ht: ro::sult ha'> 
h..:..:n not only a numht:r of mtt:rnation.11 disputes about the 
the of uni btt:r•tl tradt: sam.:t111n~ in tht: intdlcctual propo::rty 
an:a rut ;1ho .• Ill'\\ 1 iruguay Rour1d agrt'clllcnt on intcl­
k..:tual prnpo::rty This agro::t:rm:nt rcqu1r<:'> prntcctton of 
phann.:vutical-. .i•hl !,'.t:n..:s: it d11..:s p..:rmit exclusion of 
Ii\ Hie'. pl;mh am! ;111nnals fr,nn patt:ntahilit~ .. hut r.:4uire' 
I';.; o( a .'./II g1'/ll'r/.\ sy'itt'fll SUCh <l'i plant hrc<.:Jt:r~," rt!!hh 
for pl:rnh. These obligatton<;. howevt:r. no::i:J not ht: enacto::J 
into !a\\ h,n;: for certain pipclint: rrP\ t'iions 1 for I 0 : ear-; 
fpr .1 dnclortllf! nation that does not current!;. protect 
-;wh prt>Jucts and for 20 y car' fur the ica'it <l..:v::lcpcd 
natiPtVi. 

1'·1t1tics license intclh:ctu;il pr.ip::rt! and matcnal'i tor 
;1 1111mht:r of rt:asnn'>. lht:y ltccnst.' nut tcchnoln)!! in on!t:r 
tP marl-ct 1t. th.: Agricultural ( icnt.'!1c l·.ngint:t:ring lfrs..:arch 
lmt1tutc ~AC if-.RI I in F!!Yfll. fPr t::>.ampk. may soon ht: ahlc 
to lict:n'it: tht: t..:drnol(l!!Y containt:d in a Ill'\\ sct:d to an 
l·.ppttan firm for d1,tr1hut11m t11 tht: l;irmt:r ·1 ht:y liccme 
111 tcchnolnl!y th;1t tht:} ma;. not ha\t: thl'lll'>t:ht:'> or as part 
111 ;1 c11opt:rativt: dnclormcnt proce'.>. 'uch as that hct\\r:t:n 
:\<ii I< I and l\l1d1ii.:;111Statel1n1\ t'r'.!t\ In tht:>t: agrL'l'llll'ill'; 
11 h important to dt:'.lrtht: tile tcd11u1l"-l!! 1<11'.I tfl dt:al \\1th 
th.: i''•\iC of lcchnoloi.:it:'> that 111;1;. ht: d1•rt\t:d lrom tilt: 
tr;1w.fcrrt:d tnhn11l11!!y or matt:rt<tl) 11r lcdrnolo!!y lor 
rnl·;irLi1 or lOllJllH:rCtal rurpo',t:'. and. Jn arrrorrtalt: Ll'.l''>, 
111 dr.:tint: 1m;tlty 1il1ii.l!al111ti\ 1\C'.rc'l'lllt'llt" wtll tq11Lalh, 
.tl'>o. h;I\<.: rrm l'>llllVi )!O\lTllllH! '>illh l>'lll''. .!'> l1.1hti1tlt:'> Jn 
1l1t: <'\t:nl th;1t a p;1tcnl t'> 1mal1<1. ohlt!!al111n' and l1ahilit1t:'> 
1 L"·lll'L I tlll! h:w,alt:t\ and arr .tll!!l'lllL'll!, 1 .. r d1.,111!h: 
,,;1tk111L"nt ;rnd 1<.:r11111L1t1on \\"1th thl' 11c11 11111\!t»t:r'>ll\ 
t ·.,mL·11t1»11. th.: .t'.l11h.tl L11111m11111iy 11.:', rLc11:·.n11t:d th.: 
.i1\l'rL·1~·n ll!!ht" ol -.01irct: 11.111011; 11\1.:r C'.l'll<.:tt•: matcrul ... 
:.,,·:1tcd \\ 1111111 th..:tr hP11ndar11'"•. tr,1:1«fn, ol thl''>t: 111a!t'ri;1h 
11til 11r1.h;1hl:. bc· 1111\kt 11·:11 l11rn1·, 111 l1u:nu: 111 matn1.i! 
lr,111·.l\'r .i:.:1n·r11t:11!·, ·,till !11 ht: ll.:t•11l1.itt:d I \01trct: /1111/ 111k. 
I 1 l'l-l 1 

Intellectual property and licensing agreement 
.<\11 111·.11111111111.tl 1111L"lli:c111.il pr11p1·1t1t" I >llL\ .!, ,,··1hL"• 

~I"'-' i!1c",L' l''"l'i.:il1,·· .. 1rL· li.in,lled .ind. 11111 .: 1111p1tr!.1111h. 
"1111 11\"ll" lilL'lll I •,1;ihl;"h1nc' IJ\\l!l'r',111111·. "'-'''- 1111p11r1,111t 
Ill p.il1·1111111• .ind lll"<'ll',Jfll' "' lll\t'l!IJ<tll', \\'1ilio11I ;_ k;11 
11\\lllT-li;p. p.11l"11l111l' fll;1\ Le 1111p11""tl1k .111d i l«ll'.llll'. \l'r'. 

.l1ll1l11:1 lh•: JHdtc\ .ii·,., pro\ Id«· rlw l<'.r;irch•·r \\tlh 
t•1111L111Lc 111 till' li.111dl11w of h1·, l1•:r 111\1·1111011" and 1\hdt 
ll'\•.,11d L.111 hl' L'\ilL'ciul lo1 111n·rlf111t.' 

1 rvv51 

Tl:rt't: ll'nll\ ,,- c11mp1ir1cnt' ••I ;1 1:.-·:ncc· .1c:rt:t"!!iciit 
need C•lfls1Ji:rablc .1ttt:nt11111 1 )nt: t\ lhc· dr.:tin1t1"r; 111 :!ii.: 
lict:n\l'J n;ato::na!-; nr pn,ce'' I h1' ddlnHll>n llkiu,L, t!1·: 
C\lnll'rnt:J p.llt:nh and 11r pt:nd1n!..'. p.l!::nt .1ppl1c·.11111n' .rnd 
1-.nt>\\-hn\\ It mu't ;tl•u 11H.:lud..: .; c11mplt:t<: dc,crir't111n ··t 
the b1,1!\l):'.ll.!I mato::nal \\ lt1d1 :' bemi! lirt:n,l'J l he· .. rhn 
two c,1mr11n..:nts ar1· i!rant of 11.:cnct: an,f nn;tlli..:' 11 .. :h 
11..:t:d i:,1n.;iJerah;..: rt:\ 1..:w ,111,J 'itUJ\ t11 Jl'lc'rl'llllc" the 
aprn•pnatt: temJ•. ;·pr t:ach h1r t:'ampic. 111;- tht' p.lrtlLii!.tr 
111.1tt:~ial 11r pnJC·:..,, tietrh! 11.:erht'.I 1t ma! ht: fi..:,1 i1• ,hr tili' 
Lllltkr a nnn-exclu'.1\l" or t:\cl;·si\t: ilcc·nce Pr .1 \,tr1;1t111n "r 
;m ..::>.ch1s1\t: lic..:111.:..: .-\b11. tho:: r"~alty r.1it: tktt:m1111.1r1.i;; 
dcpo::nJc, •Ill ;1 rltlmho::r 1•f f.ict11r-; 111<.:luJtn!,'. '['1•11·.11r "f rl.c· 
rt:search. sl.t!,:<.: ,,f JC\L"h•pmt'nt ,,nd c•"t 11t 

c1nnn:o::rc1.l!i1.1t11111 \!"'' .. r th.: ••tlti:r -·"1111'•1nc·nt, •1t ,, 
l1i:en<.:c c.111 be haaJl..:d rllut111ci\ 1 Sour.<.: iii- ,f ;,::... : "''-l 1 

European c~uncil adopts a common position on 
the Draft Directive on Legal Protection of 
Biotechnological Inventions 

:\flt:r \l\t:r fi\t: :•car<; of tllrtU\IL1\ ['rlll'r::\'IPl1 1:1r1111:cit 
tht: hmipt:an \.·ommtmtt\ l··g1,lati\L· pro1:l'd11r..:. ;1 c11m1n1•11 
rosi1111n on thl'i draft J1rect1\e Ii.ts tin.ilh r..:er1 .1d11prc-cl b:-
4u;t!iti..:dma1Pr!ty fht: l>ec..:111hc·r J1J 1 1~ 1 ...... 11..:PI /.<·I _:·.i.11,· 
( h'>lll' !~1 r1:;1ort<:d •ll• the 11.1"1' 111 ti1..: pr.1p11· . ..:d k:.:1,l.111.•11 
and here 1,e t:'-'llilllll' the: 111.1rn chan:.:t:' th.ii ILt\c' i'c·c·n 

prupn~.11 

: he: u>111n11m r11s•t11111 rl'l.11n, the I· :tr•'f'c· 111 
i'arli<!llll"nt°<, <IJllt:lldlll<.:llt t:\CJUdill;! lrPlll f';llcllt,1JtJi1t\ ,!II\ 

lrl\t:ntion "the ruh!icatlllll \If l'\pJn1t<1tHHl ll( \\ h1ch '•'<':lid 
he u111tr;1r;. to public policy nr 1nnr,tl1t\ ·-_ i 111\\nc-r. :t 
n:nw. thL 'p1.tltlicatiu11 that pr11ct:''>l'' t11r 1nodi! \ :rL· i:1c· 
ge11et1c idcnt1t: nf human' \\h1i.:h .1rl' ··c11111r.:r:. t11 tht: 
dt!!llll\ of m.m·· sl11111!.J he i«r .1 n1111-1hn.1pc·1.1 il p11q' 1.e 111 
order t11 he 1111patent.1hk. ,1, \\;t\ Jrki k.J 1n rl1,: .:1:1c·;:.i--.l 
j1ropo,al. and no\\ 1nLl11dt'.''> 11 prt1\ !\ton 11;,11 ::;11:1.1:" 

rt:,111!111L! lr11•11 pr<>Lt:\\t.:c, IP r11od1I:- 1hc:1r _c'.•::1e·ti 1,k11r1!\ 
\Ll11ch :trt: 11!..t:h !11 1111l1L1 .1tlkrnic• 11! I'll\ .ic .:I h,1!:.!ic.1;' 
!!pon tilt.:111 111tho11t :111:- ·,11b ... t:mt1.d hc·n·:l:t !•1 .. 1:·, "I 

;1111m.tl., 'h.ill he 11·1p.1trnt.1hk .. 1. c\l·ll .1. ,i,, 11 i'l• 
!hl'lll'><.:hn 

·1 he· u •n111111!l p11·.it J<t'l 1111111. 111c Pl•,., 1 .;i <11 c .. r1J.11nL· I 11. 
th.: dlllt:tl<kd prop11·.,il th.it ll!t:l'.i<•d'> !or !he trc·.1:11:c·11'. •ii :i:· 
h111nan 11r .11:u11;t! hl1d~ b~. ·,1Jr~L·r~ ''t tilL·r.1p· .. 1r11! ,L.:~.:11 1 •·.~.(. 

111..:th11.J, pr;1clic,nl <tll th.: 1111rn;1n 111 .1111r1 1 :il :,.,,J:. ·,i,,il: 111.1 
hi' p;i1,·11t.1hk I l1111ne1. 1he 11111\ 1 .11111 r! .. it ,1 ;11•1·.' . , 
llllllpr1·,1n~ d ~.1Jlll'\'d1•111d ,t:.:p" ,J.·dl ri111 ht.: t'\l lt111i"d r1.: 
lhl· rl';1·,1111 11fii\ f~i.!I ''ill' 11[ ~lJ\Hl' 1d !Ill· "IL'ti- 111\•11\.· ,1 

-,\111.'iL,t!. tl1L·r.q•L'l1t!L 111 d1.i_:·nu·.t1l lli(.:f!111(L 11:,1• I: .v.J 1 1:i ti.·· 
.illli!l.il h111J:. .drl \lllc'ii Ilic· tr:.1l111L·;1: 111 .11.1:~11" .i1, 111, 'i1 ... : 
·,iJ;i!I ll•il ii!' l'l\llL'< IL"d. f'<"I" ,,. lt"lll.!111". 

l I 1i.: I 11r11p1·.111 I '.11 li.1111,·111 "1; 1! r "\ v1 . 1..: I 111;" 1 
!'ll\1kt·,-·· pr1111.11111. I•\ .. ,1i,,1i .i l.1111"·11. ;1<·111::11<-.l '1· ,, ·.· 
Jh· 11111.JJ1lf Ill h1·. IJ,11•.('·.f l11r l1iidl1jdi1.1IJ11ll \If !'f";'.I ·,:l1"il 
Ii\ Ii 1111 ·.vi I "II 11; ·. < •'·'-11 l.11111. 1 , 1 t·J.111:•·· I I I 11«'. "'. ,·: · i,, 
\ 111111111)11 p11 .il:1,11 d1w·, 111!f 11t1l11c !lit" 1,•.1i:1l~fl~' ! 11 i 1

1
11 

i:\cqit 11111 .i·. l'i"J'll'.L«I Ii·. 111" I 1i:111•<.:.i11 l'.1111.11.11 11: · ... 111• : . 
111r1r11l1il.111:r.~1lf1·d111 L1r111t·1.11L·.ir111:· :1i.1·.:1•ik l•i1·1(·, 1 ·1! 

Ii:. 11.lit'llJ',) iilL• fi!'.iJ! f<I ii"" If l11f l!ild!Jpi1, .tff.,11 j111fjl1< .·· .1111 
tiii.:11 11\\11l.111•1·,111 ll"llt"\\ tli1·11 ",/•ll k 

I Ill' l!Hllfll1 II\ I'' 1·.1111111 111lr111!1H {'", 111!11 Iii·· r1r1 l\. I :111:·. :. •! 

:·1-.111!11!l' .,f < 11111p1tl· . .,r'. 111 \'JJI , .. , thv 1t«1•111< 111.-1111!111 _,,,I, 

11\l"lllc"• "11111.ild h·· :•1,111!1«111111·. I" 1i1,· 1···.11"11r 11111 111··· .. 11· 
ll<'ll",',,)f\ l·1: ,·\pl111l.1IJ<l\I 111 Iii!' lii\\'iill«fi i'lllJ• I 1.-.J !': 1:,1 

I, . _., 



\.l~:,·r., "h·rc· :he· '11\crltl••n pl.wt \ .. lrl.:t: r.:pr<.»t:nr' .. 1 
:t....·._f~~1:i.:.1il: ... ;~~J!!! .... t!H rr\l:;rt."'' .tnJ .tf....,, rrln 1J-:'."- th.H 
\h:rnbL·r "··~t1...·-.. r:i.t:· .tlltl\\ f\1r !h:..· n~ht ttl .l ft'(ipn1(.tl 

'•,,·n.:.: ti• LI< r:1.: lrl\L'!HI1>f1 pr1•!t:([<.:J r!.1nt \ .. !rid\ \\ht.:11 

-.'L..:h "-'·n:rL;I''''.'"! !:..:cn(t'' .1rt.· ;:-.H1It:J 
\k1d .. ,·, "t .. 1r.:, "'di h.1\<.: unt1! th.: .. -nJ 11f !<l<lt, t•• 

::.::'';'•'".:the· i"<.:dl\<.: :11t11 n.1t11•11 .. d Lt\\ Spam. Ital: .. mJ 
I knn:..1rl-- ..1i! \ .>t•:J .. 1:,: .. 11n't :' . .: l.:\l f11r \ ~m11u, .:ti11i:::I 
•e·.l,1•:~, \r:H•n.: <'tl1c·- r.: .. 1,1111'. ();..:nm .. 1rl-- i:11n.;iJ.:r.:J 1t 
.:~:tii, 1.t! t.> nul--c .. 1 J1-t1r1.:t:Pn li.:t\\t:t:n .. 1n1mah anJ .. ir~1n.al 
1':c·;.·J,_ ... nJ 'r till .. !f:,'llt:·l th.Ii .. ill rn•i.:.:,,.:, f1>r mnJ1f: Ill;! 
i:um..::1 :.:<.:r~.:ti- 1 .. L-!lt!l\ ,h,,uJJ re· unr111.:nt.1f1k !fl rnrh:irk. 
,<'r1-:J<.:ril1C: It iP:r""1tik tll J1,lll1C:lli'h r.:t\\t:t:rl rr<ll"t:"t:' 
"'!'!,+ \!1•i..1:c- ilvn .. tn J1:.:nn: .mJ th'""" \\h11.:h J., n1•t 

! ' r : i 1:. I,,, .... , .. 11? I .n1 !iu:".« 1:n. BirJ ,\: B1rJ. 

Patenting plants: The implications for developing 
countries 

( '!11b.!1 1n!1...· r 1...·, r Ill ht 11I1le'. l l .. 1 I 
·h11>.f1\.:r-1t:· .. 1111! 11' ..: .. n,-:n.tr1"n h;1, ;cr1>\\ll r.1r1JI: 

111 rc:,·c·nt :c:.tr, f .1rm.:r' h:t\..: :1 r1•k. p:1rt1uil .. 1rl: 1n k" 
,L,,·l1•p·.:J c••tairn:.> 1 ID< ''· ;n 111 .. 11nt .. 111~111::' f111><J1\.:r,n: 
.trn,111c: rh.: rl.in! c<.:11..:11..: rt:,llllrlc' lht:J f1>r f.111d .. 111d 
.1:.:r:culi1m: I h: :.:r(l\\th "! th.: r111t.:..:h11"!",:: llhlthtr: 
111': .. tr\' r\1..1[ 1..:r:.1111 r!.111r :Cefh:l:i: r<.:">lJr((' Mt: ht:t.:!1111111,: 
,,•rnmeru .. t!h m"rc· \ .. t!u .. 1f1k. "' ,11:mii:1t1n:,'. .. tc'rlC 1Jl:Ur.:­
r1:i .. ~e·d re,c .. !f<.:I. r: pn\itlt: <.!1!110 .. tnlt:' .. lflJ c'I\ 111,: rl'<.' !ll 
1k111.tnd, fr1 1rll th:: 1k\c:l11p<:r' 11! 11<.'\\ rl..111t \;tflt:!lt:' fllr 
111 .. rc: dk.:!J'..t: 1rH.:ikL11ul pr11pt:r1\ rr11tc·ct11•1l ll\<.:r th.:1r 
111h·n:i,,1i- ;111d th.: c'..:ni.:t1.: rc:-,"1irc.:' th.:: i.:11111:1111 I h.: 
·.·.:h1.:c( pl:t\cJ .lll il!lpllrt:tnt r .. i...- Ill th.: ( i:\ r I t;ili-_, 

I he· l.1r'..'c 111\.:,rm<.:nh r1c:111c< ni;1d,· lll rLinr ::<<.:n.:r1c 
r1·":.1r1.h h\ h111k1.i11'11l11c.!:· ll•mr:1111...-, .tr.: r .. 1rt <l! .1 '..'i11r;t! 
rr<.:1i.I i"'"·ir.I, •h.: i.:1111n11.:r..:1:tl11;1t11111 ,111J rri\.1t11.1r111n "I 
~...--.,·.1r,I: int" '-'.cllct1c r'"'uri:-:' In 11rdcr t11 ,;1t.::.:11:ircl rl1e· 
!c"f:JI"!\ .. <'rl t!J.:Jr 111\t"'tlll<.:rlh. clllllr:lfllC' .He rrc'"lil'..' lt>r 
1r•·t-:kct:1.tl rr11rc·rt:. pr1•t·.:lflilfl 1\\t:r rh.:1r Jrl\t:11llt>lh. 

1n,1u.J,11:.: rli11·,,· th.tr ':"1i-1,1 "' l1k !•"Ill' 
\\ !\11-r 111\\.·11t11r, 111 !111hf ti,:11! .. 11! llhllhtr:- h,1\i: l1111c' 

!·1·,·11 ~r.1111L"1i .t li:c:r<.:.: 111 !llt>ll!'P"I: 1111 tht·1r 111\,·nt1111h. 111 
:c·ri;1·1; t.•r 111.1!--111c: th.:1r i,1111\\kd:.:<.· ,t\,11l .. 1nk t11 "'Ll.:t: .. md 
.1 .. 111 : 11cc·nr'' c: r.' t 11rt h.:r 1 rlllll\ .tr '"'1. ·,: ,r.:111' ••I 111Ti: I k..:r 1:.II 
1'111r•.:rt'- pr11tl·lt1Pn \,1r~. :...'.rL-.1rl:~ .1r1n,nd tli~· \\1,rld. ht"1n·· 
L1,[,1rt·.! t" m.1td1 c1li111r.tl Jitkr.:11cc:·. 111 :1tt1t111k' !11 
!'!••['eT!'. nc·l:h .1, '.\ell,\> !11 111<:<.:t lflt' 11<."<.:d, of ll.IT!1111' .ii 
1\1:11.:rl::r ... r.1:.:i.:~ t•t l'~ 11n11;111L dL"\t·l11rn1l·nr In r1i.1n~ n.1t11H1". 

.11;.! ,. -pc·<.1.dl:- 111 r!1c .1~r1uilr11r.tl «t'lf11r. 111l.1rni::I 
!!!:,,,\.ifl1lll I,. '.\ !!h"!!T ihl" rr11f<.'lfl111l 11! !llkikcll!,d 
['1•1;1-.T!\ r1.:i:I. I 11'1~ ·I 1, ;(Iii \tT\ 111.J'llfT.li\I 

l\1o1k1 l::1'd"c'\ l >lllj1.lldt" .111.i .i111l" ( 111\i:rrll!l<.:llh 111 
•r: !11.111.tl11,'<! '"1111rri1· .. trc· L.ill111c' fllll rnni:h !11r the· 
.: :r,1o!:11''""11! ·11111t· f.1111! 111 ll'R. h11t l1>r · h.irn: .. 11,;.1r111n·· 
. , r .. r .di 1111111trit·· '" .1d11pr rh,· t'f1' .. " 11! II'!{ ·,\ .;c111 
1 ·1;;,·1111:- "i't"f.1t1nc' 11; 111.!1i,t:1.tl11.:du11111tr:•:» I 11r 111.,r:incc:. 
11:.· I...,\ '.\,1. c·\1·1·1111:• 11n· .. .,11rt· 1r1 !111. dirt·• T!•lll ,t, r . .irt 1•! 
·,•.;kl !llllliil.Ift"l.1! !:.id•: llC">li.llilll', p.trtlclli.1rl:- Ill tile 
I 1 •1 ·:i.i· R111111.I .111.I h1l.1kr.t!I:-. l11r •."\,1111pk rhr1111e·h t!it· 

'"II"'·" ;111· :i.i·k k;•1,l.1r11111 "'h1d1 .1ppl1c", ""'ht1111i-. r11 
11.1·!11: l'.ll"ffl•:r. "l"1 r,-111.·· ltt 1n11c'lll/L' l'·Jl·.·111. 1111 I '-
1111,-l'.,·,_111.tl p:1•p1-rr·. 

\\ l:1k ii'!{ . .ti\' 1111r Ill'·,\. 1li1·1r c"'.ll!l.1t>11 t•1 h111(11;•1t.il 
;>1,11\111 I, r.11 ,._., lit"\\ t."lllll<llllll. p11l1i!L.ii .tlld 1·JIJ11,ti 

l!ll•>tl<>n' I\\,> fPrtn' ,,f mt::lk-:tu.tl rr••r.:rt: rr11t.:..:th>n .tr.: 
r.:ln.rn; t<• rL1nt :,:.:n.:11.: r·:..;1'. ·.:,: p.1t.:nt' .mJ rt.mt 
rr.:.:J.:r'. n:,:hh 

.\ rat.:nt rn>tt:([,; a pr1>JU<. tlf pr11i.:.:" \\h1..:h '' th.: 
r•";ult ,,f .. m irl\ .:nti\.: ,i.:r ~mJ \\ h11.:h j, 11t:\\. u'dul .1:1J 
ri.•r1-1>b\ 111u, In r.:turn t\1r pat.:nt pr11t.:.:tiun. th.: 1rn.:m111n 
rlllhl ti.: J1,1.:l1ht:J l1l .h.: rul>l1.: 1'.11.:nt< lhu.1il~ p .. ·rm1t th<.' 
h1•IJ.:r 1<1 f11rhJ 1.:11mm.:r.:1al uw. sak ,,r manufa-:rnr.: pf the 
rr,11.:.::.:J pn1Ju.:r 1>r pr1>(t:,, ti: .. nth.:r' for a p.:n11J ,1f 
1--::'.ll : .::ir-; 1'.11.:nr ,: -a.:m,; arc J.:1.:m11n.:J ti: n.111,1n;il 
k:,:1,J.1111>n anJ \ar: fr,•m 11n.: 1.:11ur1tr: 1<1 .1r11•th.:r in. f11r 
c"\ .. tm;ik. th.: kr~:,'.th ,,f th·.: p.:n11J 11f m<ln11p1:l: ri:,'.hh .mJ 
111 1.:1>\ .:ra:,'.<.: \i.m: ( i1>\ .:mm.:11h <.:\duJ.: ph;mn.1.:.:u1ical 
.. rnJ fc111J pr11Ju.:h. pnmaril: ..;,1 th .. 11 th.:1r rut1n11.1J, i: .. 111 
fic"ndit fr1>m t:\htrn;c 1..:drn1>l11;c1.:' 

Rule\ to protect puhlir ir.terest 
C 1>unrrr.:' \\Ith pat.:nt -;: 't.:ni-; h.1\.: J.:\ .:h>p.:J 

, .. 1k;c1!;1rJ, !1> .:rhlfft: that th.: ~:-t.:m ,<:[\<.:-.; th.: rutili-: 
llltc·rc't ti\ ti .. il .. rni:in~ th.: ri:;hh anJ ntilI:,'.illl!llh .. :· r:1t.:nt 
h11!J,·r, In aJJitinn l•l nwr.: ;c.:n.:ral anti-tnl't l;l\h. '''mt: 
i.:1 1untr1.:' ha\.: c:nmpul"'r: lii:.:n'm:.-' m.:;i,ur...-, t11 .:n,ur.: 
th.I! 'llc:.::t: c..111 h.:ndit fn1m 1mp11rtant mn11\;1ti1irh t:\.:n 1f 
.. 111 1m.:nt11r l' r.:lu.:tant [l1 \\11r!-- ;i r .. 11.:nt 

lh.: numb.:r anJ rr<>r11ni1lll nf i1;\.:nti11n, f11rm;tll: 
r.1ti:nt.:J t.:nJ, (11 Ii.: hi:,'.h<:r Ill 1r1Ju-,1nal11.:J r .. !lh.:r th .. 1n !n 
1k\.:J,1r111:,'. "'untrie' f11l\\nt:r.111-. 1>r1I: rda'.r\<.·I; r.:i:.:nrl: 
rh.1! rI.111! anJ ;111i111;t! \ilrlt:ll.:'. anJ th.: :,'.t:lli.:!11.: r.:"itm:.:, 
rh.tt th.:: llltll.lltl. h;t\t: f.1!!.:11 un,kr th.: r:1t.:nt ':°' ,:..:m 

I i1.: nkrh11>n llf p11r.:nt -.: 't.:nh tn indud.: Ii\ 1r1~ thm;c' 
" l\lllll!d.:nt \\1th th.: ~!11ti .. tl11;1T1lln 1>f r;11.:nt ··:,(.:fl]\ 

1 lll>U'.,'.h n .. t!i<Hl .. tl. !111''! r;it.:nt ': 'kilh <!p.,:r;Itl' und.:r th.: 
fr .. imt:\\11rk 11f thi: !'IX; P.m.; Cnn\.:ntl11n \\1,:d1 i' 
.1drn111hti.:r.:d h: th.: l \; \\"rid ln!::lk<.tu.tl l'r1•p.:rt; 
! lrc':11:11.1111>n ! \\II'< >1 i hi' tl.:\1:1k fr.1!11.:\\llrk" lik.:i'.. 111 
r,· r.:rl.1c•:J ""'r. \\"II'<> ·, pr.:p:1rinl! :t dr.1ft tr<.: .. 1t\ 1111 
p.tknt l1..1rn11•n11:1t111n \d11ch ,11rui:tt.:' rh .. u .tll 111\ <.:nt1<•n. lie· 
p:1t.:nt.1f1!i: \111r..: '1:.:n1ti..:.1r1tl\ .. in .1c:r.:.:m.:ni <lfl I r;11l::­
Rc:L1r.:d lnt·:lkcll1.tl l'r1•r.:r1: R1c"hh (I Rll'" h.1·. ti ... ..:n 
11i::.!11t1 .. ll•:,! :h p.1rt 11! 11:,· I ru:11;1: R .. unJ 11! < i.·\ I I I he: 
dr.I!: .1:.:rc,·111,·nt "n IP(!', rc-.1u1r<.·, "-'n.it11r1,·, r11 t:\r,·nd 
l'.tkllh. 11r "thc:r !('!{,_ '.•.1 .11i 1r~\·:nl1t>fh. incli1d111:.- pl.int .111.l 
.1111111.tl \,ir1<.:t1t:'. 111 l1rn:r ,,,1111111;, .. r\ !1L<.'n·.:11c' .. 11111 f,1 

rri:\11k :1 m"n"r•·i; P'-"'"" 11! .;r k,1,r ;11 \<.·.1r 

Plant hn·l·1kr,· rich!\ 
\1.tn; ullliltr1<.·. !1.t\<.' lli·.ic<."I p;1t<.:rit .:- ,fi:nh r11 he .in 

1111,111!.lhii: !11rn~ 1•! lf'R lt>f Ii\ 111: t!;111:.:' '111.li .1 rl.111: 
\,trJ~.'{Jr_·,.,,h1 . ."\.,tl1~l"tlf rL''(rt1...f\11fl,tlf1 dlU.:-,-..th,1t !hL~ lillr~1v_' 

lh,·rd11rc:. 111 1•r1kr t11 J'ft>\!,lc it.,, <.:\Ll11d\c· 1:·klkct11.tl 
rr11rt·rt:. rriilt'•-1111!1 f11r pl.1ri< \,1ric"I<•:-.. •1.11111n ii .:- ·kill· 11i 
11!.11'[ hrt't'ci..·1·.· r:;iil' 1 l'BI{ I iJ.l\c• dc\c·l,,;•·:.I \111 r 11! 11!,· 
ll\cl11.t11.il1;,·.i 1_1\lllllflc', \\h1cli Ii.!\'. l'BR • .11·t· lllt"!llbc:r .. 1>! 
!he· lnkrn.1t11•11,tl I 1111111 l·•r r::c: l'r11r,·, i;.111111 "..v•,\ \ .:r1d1c· 

'. l'l.111:,11I'!1\·1 .ir11111<:r·.:11\n11111c·111.il.1.»1L1.111,111 .. 11! .1,k 
lhv I \. .\ "it"lll I he· I I'< 1\ ( 1111', c·111, .. 11 •:.!rt·c·1I 111 i 'H·'. 
j"'fll\!•k • .t ff,1111<.'\\lll"k ft>! ll.lflt1!1.Ii i'l\I~ kc•1,l 1!i"' 
\l111111i;•h 11thcT• c.1111111! u1rn111c·r,1.tl1;,· .i ;1r11tc·1.1c"d · .ir!<.:f\ 

'<\llh1111r 11·-·rn11·>.i1111 !r111.i 111,· I'll!< 1; .. !,l,·r .111.J ;>.1:- 11i_-nt .. : 
,I (q\,Ill\ tilt" C'l'll<.'lll 11\.:lt'li.d ct11lf.llll<.:d "llfi:11 ll·,.1f \,l!lt:f\ 
I' lr··vl• .. 1\.11l.1hk r .. r !IJ<• l''""i"'"·C" "I hc·".!111;• ••thc·1 
\,1r1l't11· .. 11:11kr flit" hr •. ·,·,kr.· 1"\t"!Jljlli1111 .. ·,1111 1.trl" .1 

--1.1rn1·-·r.· prl\ill';'l' · .11!11", t.m .. ·:r. 111 ,, .. ·''' '""'' 
11.11 \ ,_. .kd fr11111 rr11ll'l Tl'd I .!rlt'l ll' 1111 th .'II'"·" II 11· .. ,· I h,· ,,. 
.1r,· t1".11 1111p11rt:t11r d1fl•Tc'll1 l'. 1111111 •he· p.11l"11i ,., .ft'111 



!he I Po\· Cl>O\ cntil'n \\.is rt:\ ist:d in I 99 I anJ nll\\ 
\ kmbt:r Sta!t:s J,, rw! ha\ t: ltl guarantc-.: !ht: brt:c:Jo;:rs · 
c:xempti•in or the: farmt:rs· pn,ikgt: .. ·\lso. tht: protection 
pr<>\ iJc:J by PB Rs h.is bt:t:n c:xtc-ndt:d from the: pwpagating 
part ~,f the- \ aric:t: (the: st:c-d I IL' th.: \\ hok plant. including 
grain for ti.>od !n the: cast: of cc:rt:al crops. Togt:tht:r. the-st: 
L·h;?ngt:s make th.: PAR s:sr.:m more similar to th.: patt:nt 
,:,1.:m. 

It is unlik.:l: that an: nt:\\ IPR r.:gim.:s \\otild ht: 
t:nforc.:d rapidly and \\ iJc :y. particular!: amongst fann.:rs 
ir. dt:\ doping countrit:s. but the .:xistt:r.c.: of more: .:xtt:nsi\.: 
intdkctual prnpc:rt: prott:clilm l;lf pla.11 gc:n.:tic rt:Sl>urc.:s 
c<>uld. in the: long run. ha\.: a subsrar . .ial impact on global 
biological di\t:rsit:. on dt:\doptng Cl>Untry agriculture: and 
nr. plant gt:nt:tic rc:-;c:a1ch in th.: (,m~ run. 

BiodiHrsit~. plant ~enetic resources and peasant 
farmers 
.\t th.: I 992 l ., Cl'nfrrc:nct: nn Em ironmt:n! and 

Dt:\t:l<ipmcnt I l SCED1 a cnmprt:h1C:nsiw Con,t:ntion on 
Bi11(,,g1cal Di\ cr.;iry was agreed tn promote both the cnn­
":n at11111 and the: urilitation ofhiologicai di\t:r'\it: a! thrt:t: 
It:\ ck .:.:.i:;: ,rcrm. spt:c1t:s and :;.:nt:s. The: implicit intcr.­
r ior. i, that ,h~1ring the: ht:ndih of hiodi\ t:rsiry use: \\II I 
p•omr.tt: C1'n'it:r\ a(l1l0: that cnnst:f\ at ion\\ ill ht: t:ncouragt:d 
hy pnl\ 1dtng tnct:nti\ cs. and t:nahkd hy pro\iding !ht: 
rcdrnolog1cal and tinanc1al mc:an'\. Th.: Com.:ntion cam.: 
into t(irct: 1111 2<l lkcemh.:r 199:;. 

I ht: Com.:ntil'n addrt:S'lt:'\ IPR'\ on gcn.:tic rt:sourct:~ in 
1h .·\rtidt: I 6. hut oni: in a gt:nt:ral \\ay: on the: one: hand 
It rt:<.:1>gni1t:'i IPR,. on the: <llht:r. c;ilh for m.:chani'\ms. 
\\ h 1ch 11 doc' n1>! 'pt:c i fy. tD h·: dt:\ dopt:d to ensure that 
lf'R, d11 n11t pro\t: a harrier to tt:chnolc>:;y rran'ifrr. Furtha. 
:r ci!h f.,r coopt:rari,m to .:n-.urt: that IPR-, art: su;iporti\t: 
, ,f .md d1i nor run c1iuntt:r to the: \\ idc:r ohjc:ct•\t:' of the: 
< · 1111\ c:nt i11n 

l'l.u~t ;:.:n.:r;c rt:\IHJrCL' for t( od an<l agriculture 
11'<ilU.·\1 compri't: rht: range: P!. planh \\hicr ha\t: long 
hccn m;tll,l!!t:d h;. hum<lll' in farm' .ind fnrc·;h J<; \\C:ll ;i, 

rht: \1ilJ rdli1\t:' "t tht:'t: p!anh l'<iR·, pro\1dt: rt:<;i-,t:inct: 
t• l pt:,[\ and dht:J,t: in rlanh. rokranv: to t:!l\ ~ronmt:nral 
<.:\tr·:mc'. ;1r1d 'P<.:ut:..: culin:ir_. and nurnr1.-m:d q11al1t1c, 
I !·cir \,tlu<.: to ;1!!nv.1lru:<.: i-; alr..:a<l: \1.:ll t..n11\\n. and tbt:1r 
r•lt<.:nt1.tl "'a ··r;l\\ 111;1t<.:rial .. tiir rh..: hiott:chn11lo!!'.· mJu,rr: 
I'> 1nLr<.:.hln!!I: hem" rt:Cll"Tll/t:d 

lfapicl decline in l!Cnt:lic diHr,il~ 
I h<.:r<.: h,1, h.:t:n ;1r1 1nnt::ht: in ;:cnt:tlL •li\t:r,ir;. Imm 

th<.: h1rrh "' .1:.!nL1rlr1.r<.: unrrl rcc.:nt rim<.:'"' r :,ult 11f rht: 
ii1J11Lln rTLln<i'°t:lllt:nt .:f pl.tllt ;:•·n<.:tll r<.:,llllrt:t:'> on f.1rlll\. 
.ud1 ,,., Lr1h'>lrl" .litfrrt:nr c11lrl\:tr'. and ,;i,•n!! '>L'l'd from 
.p.,nr.1r:<.:1:~:. rn11r.1r11Hl'-> .:nd \\rid rcl;1t1\.:·, .,f food Lr<lP' In 
rt:c<.:nr :.<·.ir, thh '-'.<.:nt:t1c d1\<.:r,1r: ha' d.:clir•:drap1dl: lht: 
111 ,, 11! I'< 1R I.-\ 1, L·1,,.,c1: hll11nd 11r \\ irh ;1•!nc.rltur.d 
dt:\L·l,1p111L·11r 11·,,·ll. p.1rr1c11larh \\Joh the 1n1r"duct1lll1 "! 
1111 •1krn \ ;1r1<.:r rn B1lltc··- '·:10I""' " ltt...: I:. r" acLd.:r.1k 
~·cnL·tll nm111n h\ l.iul.rar1n:.! thL· hrt:t:d1n!! of mrnkrn 
\,If IL•[ IL• • 

I ho: .. , 1r1·•11 l<c\11lt1t1"n .. tr11111 rf".t: i'}(ilh 0111\;ird·, 
11r••'.1dvd n.:1\ -.h11rr-·,1 .. n. krrii11cr-rt:"J'"ll"\c: \ancr1t:\ol 
r1, L. -.d1c.ir .ind 111.1110: 1d11d1 !!rt:.1rl: 1ncrl':1·.t:d: 1cld' \\here 
v .. 1lc'r ·-11pph "' ,,, fL :1.1hl« :tnd ._.,,,:rrih11kd lo .111 lllLrc·a'>l' 111 
\\11r!d '""r! pr11d111.l1•>n il1rr ;:" t.1rn1cr' repL1n:d till: Jr man\ 
rr.1d1r11111;rl \:1ric·t1l", \I 1th ;i k»• 1nirod11u·d o!ll''" \;i111ahk 
._ .. ·11L·11, rn11~1rv:" \ll'fl' l""r .\ h:111dt1rl 111 rrc•: \;1r1ct1c' nm1 

nn .:r th.: majorit: of net: lanJs in .-\sia \\ ht:rt: one.: 
rhnusands 0f \ arit:t1c:s \\ .:n: grLm n. In /.imbatm.:. !\\\) 
h: briJ \ ari~tr6 account for 'iO per cent Llf all maiz..: st:t:d 
plant.:d. and h< .. t: displac.:J many traditional \ arit:ti.:s nf 
milkt and sorghum. 

Small-scak fam1.:rs outside th~ limned high-potential 
agricultural art:as <.:onstl!ult: about 80 per cent of th.: tntal 
in dt:\doping Clluntri.:s. rh.: areas which th.:: fam1 an: 
charact.:rizt:d b: compkx interactioris among a \\id.: rang.: 
of plant and animal sp.:ci.:s in agro-.:cological conditions 
which art: Ji\ers.: anJ risk-prone. '.\1odt:m \ari~ti.:s art: 
gt:nerall: !t:s' rt:si!i~nt than local \arit:tit:s r·tandrac.:s··) 
unJ.:r thes~ conditions. and pt:rfonr. poorly unle,s inputs 
J.:signt:d to t:nhanc~ th.:ir pt:rformanc.: can be supplied 
( frrtili1er. pesticide: irrigation). In th~ majority of p.:asant 
fanning arc:as such inputs art: difficult and cxpc:ns1't: to 

obtain. and th.:: r.:prt:s~nt a high risk strateg~ sine.: their 
use: im:r.:asc:s the: tinancral loss that crop failurt: \\llUld 
incur. 

:\n alrc:mati\t: stratt:g: has been for peasant fam1t:rs. a., 
informal plant br~t:dt:rs. to adapt crops to tht: '>pt:citic 
r.:quir.:m.:nrs of tht:ir agrn-.:<.:olo1:_!ical t:n\irnnmt:nt and 
-;ocio-.:conomic situation. Th.: \\id.: rarigt: of traditional 
landrac.:s maintain.:d on farms i-; th.: rt:.,ul! nf thi-; work 
and more than 8:' per cent of s.:t:d in most de:\ doping 
countric:s is product:d by fam1.:rs th.:ms.:ht:'i. Fam1.:rs 
tht:rt:fo~:: ho:h dt:pt:na 1>n gcnc:tic di\t:rsit: a'i th.: .. pllol .. 
from which th.:ir landrac.:s art: drawn. hut also contrihur.: 
to th~ maintt:nanct: of di\ t:r'>it: b: their \ .:r: '>tratt:gic:s of 
grn\\ ing a \\id.: range of culti-:ars \\ h1ch intt:rbrt:c:d among 
tht:mst:l\t:s and. in -.omc cast:s. with \\ild rd:iti\cs. 

Importance of pri\ate plant hreeders 
Historically. agricultural dt:wlopmt:nt in in<lu'>!nal 

countric:s ha, liet:n dt:pende.:nt on puhlic-<;.:ctnrplant gt:nt:ti..: 
rt:'>carch ratht:r than on prl\ arc compan1t:'i. I ht: 'amt: \1 ;i, 
true o! the (irc:cri Rt:\olur1on m the 1960s :m<l 1•.170.,_ :1r1<l 
rri\a!t: plant hrt:t:ding Companie-;. foCU'>mg nn the 'l!llall 
areas of hi;:lil: commt:rcial agriculture. art: only rt:<.:t:ntly 
ht:grnn;n;,: to c:mt:rgt: \;m\ auay '· w h•:t!1cr a <lt:\ l'lon'.ng 
:.:"untr: \\ill hcnt:!it from the inrroducti'.Hl of 1--BR "' patt:nt 
kgi'ilariun <lt:pcnJ, on the ntt:nt rn \\h1ch a prl\ate pianr­
hrt:t:<ling 'it:<.: I or i.., prt:'it:nt m !ht: counrr~ l'BR' prom Ilk 

l:ii:;il pri\ atc--,ccror plar.t hrt:t:ding oricntt:d tn the need, of 
Inca I ccin1mt:1c1;:I aµrini!turl' 

In rht: frw dt:\t:!oping co11.1trit:' \\ht:rt: thl'rt: ''a h1:.!h 
lt:\c:I o: rt:'>•: arch and dl'\t:lormcnt in •itr:Lhr."I"":. patr:r1r 
it:!!1,lar1on rr.ay prll111orc ;ht: <l\< ,lahrlrr: Pt p;1r.:nr.:d 
h 1ott:drnolo;:: 111 !«,,at 111n. ;ind tncrt:a'>t: u H;pt:rar ion ht:t \1 t:t:n 
lorc:1;:.-i anJ 101:.il comp:rn1e'> St:t aµain,r thh. the µr;1r1r1:1!! 
"t parc:nh on planh 1mnht:' the n"t.. rhar acct:» to a 
cnm111on pllol "'plant !'C:lli.'.tll rt:'>illJrCt:'>. e'>,t:llt1.rl !11 pl.111l 
hrt:~din!!. I'. l1t..c:I: to hi.'.cllmc rc,tr1ctt:d l.\pc:r1cnc:t: 'h"\'' 
rh.11 lllll\[ fort:1~n lll:tn[fll'.\ re"l'>krlll~ rht:1r r;1tt:nh 1n 
I [)(' d11 ·,o Ill "r.Jo:r [ll pr.1tt:ct tht: tlllport of tli·:tr pro· 
di•ch. r;1tht:r than to ;n1r:.1re 11 1..:;tl p~nd.illl<lll I 11rtht:r.1wrt: 
the 1nrc:rn.1r1on.tl '>t:t:d rn.irt..c:r nn\1. 1111l1h.: the: "c:l'.d marhcr 
.1r 1 he: r 1rnc \\ h..:11 111d11"t n;d 11c:d L111111tnL·, .idopkd r f 1c: 1r 1'111< 
L1\I>. I\ d .. m111alt:1! h'. a kv. \LTd lOlllP lnlL., rlll'>l'.d 1 .. 
ad11t:\L' r11.1rhcr do111111.1ml'. 111 111d;\ 1d11:tl dn;.·l"J'"l"' 
loilntri•:, I ·ndcr :il·:"e 'ond1r1"11". p:11l'.11t» 11r l'fll< \\di 
111.11111\ f.1ul1t .. 1t:tht: 111tnid11Lt:11r~ 111r" d·:\l'.111p1n~ L•lill!Tr1c" 
11f lorc1:.!:l \ ,1fil·f1L"• \I 1"1 .1 11.1mi\1 c'l'llt:fll h.1·,, 

I f:c rnm111nual11.1t1011 "t pl.Ill! br,·o.:d111!! prorn.,11.:d h: 
11'1<-, !1:1" kd ro 111tr:ll"i\l' hn:,'<l;nc' "t lie'\\ ».ir1et1c. 111th .1 



limitd genetic b:ise. These \arte'.:::s ,1'1 not Jf\\;i:s m.:et 
the n::eJs of <;ffiJll farmers. n1:: ~1Jortll)n 0f mtdi::ctu.:i! 
prop::rt: prot::cti,,n for p!Jnt materi:il m:i: therdi.1r:: speeJ 
up the marginalillt10n of !O\\ -mrut fa.rmers. Th::: are !::ss 
likely to )ent:fit from the seeJs rroJuced CL''!lrnerCIJll:. 
whik th:: ::xt::nsi<'n of private seeJ comp;m1es ma: kad Ill 

eroswn Llf the roie of publ!c-secier breeJers :i.nJ unJerm me 
informal seed e:-.change m::ch.misms. 

Increased intellectual prop.:rty ;:irorect10n \\ 1 ll .i!'.,;o 
affect the biodi\ ersity rnnser. at ion acti\ ities of peas:int 
farmers. This is perhaps the biggest threat of IPRs to 
biodi\ersi<y. In the long run the rnamtenance of gl,1hal 
piam ~enetic di\ersity depends kss on the relatl\el: small 
number of formal plant breeders producing 1mpro\ ed 
\Jnt:ties for the marketplace. than ,m the \JSt number o! 
peasant farmers who de\elop and mam:air: \aneties to meet 
the rieeds of agriculture in highly \ am.ble en\lronments 

Local \ariet1es need to be enhanced using rn,1Jem 
plant-breeding techniques. and farmers themselws need to 
be able to de\elop locally adapted\ arieties using enhanced 
germplasm producc:d by plant breedc:rs. Prngress in 

agricultural de\eloprnent consistc:nt \\ ith conser. au on ,,f 
PGRFA will require the formal and informal <;ectors to 
\\ork together. but intellectual pr•ipert: protecl!nn ma: 
drive a \\edge: bt:<\\een them. l'nder patent law. tanners Pr 
local puhiic-sector plant breeders cannot develop nr 
m:iinta!n \ aric:ties for local distribution b: rc:-~owmg and 
crossing sc:ed sawd from the har. est of a protected\ ariet:. 
without perm t>sicn and without the payment of ro: :ilt ies 
In patenting applicatiom. prote~tion can he cla1mcJ c\cn 
for individual genet 1c characteristic'>.:\ situation could arise 
\\he: re. if a protccr.:d gene tinds It> \\a: into another\ <iriet: 
(whether h: deliberate or a.:cidcntal crossi1•g. ,1r natural 
intn1gres<>ion 1. th<" patent holJ~r could e:-.cr.:1sc their cb1m-; 
O\er the resulting' an ct: Thu> a >eeJ com pan: coc:IJ ha\ e 

1 ."t.JV5J 

..1 ;;::;..i: :~~hl t\1 ..:: .. 1~::1 J:-. :t:-- ~'\\11 .. ill ~1.1~!:.-.. ·~\Hh. :i, 1r 
cx:imp!c-. ~ h1~h I.:\.:I llf L~)rnm~r..:~~!I:~ \ J.iu..ltiie ..: .. ln1p ... ~ui1J 
Su·..:h re,;mct1,,n~ \\,,u:J h: :ik::i: t(• limn hL'ch :t:e ;1('\\ .if 
.i~cepr:iHe \ :inc:t:c; rL' :·.1m1ers :inJ their ..:unr:rbutt,in "' 
btP,fa crsity :::;,, j,,me<ll.: p.n..:nt and IPR lcg1,la::un. rar­
:1ccilarl: m Jc\ ::!,)pm,: c,,un:nc:< srwuiJ :ncluJc pr<'\ rs.tin<:. 
:\) rna1n!.a1n t!n: ··:-~r:r1.:r,· ;-'rt\ ii~:;..:·· l1f r.:nn!tung f::irn1cr~ 
:l' rf;!nt ):!\ eJ ~-.c-ej tr. '.:'IU...:~~~~l\ t: '~~:)l'\rlS 

The issu~ of ~quit~ 
I'here are Jl'L' \\ 1Jer pL•i:tt..:Jl ;1!1J econc>m1e b.;u.:s 

,urw:.i::Jing the ntens1,1n ,,f 1ntdkctuai pn,pert: n~ht' ;,, 
planb Jnd their gcnel!..: c,1;:1puncnts [)::,e!,,pmg countries 
:ire bc1:ig asked w mmdu·.:e s: qems \\ hJCh \\di ensure that 
:heir fam1cr::. r:i:· for 1mprti\ ed g.:rmr lasm \\ hilc tk1r <'\' n 
\aluable contnbutions of gen<:t1c rc->ources to thc \<or:d 
c<•mmunit: r::main l!nrt:\\ ar Jed. \!an: d::\ elt'pmg i.:uunme< 
nm' t:mpha;i1e that the: ha\ e ,,,\ t:re1gn r1gh:s ,,\ r.:r 
PGRF.-\ ;n their territories. In..:reasmg attent;on is bemg 
rI.i.ced on p,1ssibk mecnJn1'nJS w ensure: that I.DC' rc:cct\ e 
.1 ,hare: t\t. the: bent:llh Jeri\ t:d frnm biodi\ ::rs:r: rh1s !S 

mnre than simph a rnattc:r oi c:ql!it: hel\\t:t:n LDC, and 
mdustnali:edcounmes. liLDCs - •1rth~irf:i.rmers---an::i•'t 

rcc.:i\ ing Jue .;,1mpcn:.atwn for :heir r,,fc: ,n the 
J::\ dor'.llent and cnn,.en atwn nf PCiRF .-\. then the 
rncentl\t:S for ..;._1nscnat;nn arc likel: to be sub-optimal. 
s,,[uuon:> ;o this pr1)blcm are nP\\ he!r.g ><•ugh: !n F.-\() 
and undt:r :he umbrella Pl- tho: ( ·11mcnti(1n <'n Bt<)[,1g1cal 
D1\ .:r<;it: Such >nit;t1. ins ma: al:.o rquire rc-e~ :im m~Hi,,n 
"r"the Part<; <"Pn\enti"n ,,n r:itt:n!<;. thc I "f'< 1\· r·<lr,\::nt1,1n 
and the drati \\IP< l treat: nn pat.:nt harm<>n'.1at1<m. 

l\eprmtcd m abrdgt:J \ .:rs1•m fr"rn a Bri.:r"in:; f';ircr 
punl1sh.:d in \:ti\ em her ! WI~ b~ rhe < h er,eas De\ :::f,,pm.:!1t 
l~h~rtute. L\>nJon ( ~01J~\ .. C !>r..'\ .,_,/, ':"·'~:t.'>I! ,:n1.J f ·, ,, ;;-1.· .... ,,;f:, ''L 

I 9ri.t ::; 1 
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G. BIO INFORMATICS 

Intellectual Property Rights for Indigenous 
Peoples: A Source Book. 1,,r tin:.1\0:'. I JH"r "••c:o:t\ 
f1•r .\rr!t.:J .-\r:thn•r••I,•::~ \:<>mun. 1 )J:.\. 1 ·s,\. !llll-t. 

.=-11 rr sin~' r.1ro:rti.1d.;. 
I 111, ti''''" ,, .1 u,o:ful ;rnJ limo:!: mrr.•Ju.:tH•n r,, .1 r.•rr..: 

,,f ti.:nJi,;h C•'mrk,:r:. fl//<if,·, (luf f'r, 1i 1,·n: R1-:hr1· f1 ·1· 

!•1.i:-:,·n.,111 l\·,,r·!," i' .1c:.1J::mic\H1trn;,.: at th f1.:,1· rr:;,,r,>u.; 
.md c:lo:.1r. f1•cu,o:J ••n a ,uh,;tantt\c' t••rrc .if ~r.:;11 

c1•t1'<:-JU<:nco:. tlll•r11u::hl~ anJ ,·n:at1\o:l~ J,>curno:nro:J lfth.: 
rn"r.:cb for rho: 'll((l',,fui O:'.lO:!l,l\l!l ,,f mto:lk..:tual 
rniro:rt~ rt:_!h:, i ll'R I 11> inJi;!l'!lllll' r.:••rk' tn Jo:frnu.: 1>f 
rho:rr ::.:n.:111: ro:.;ntrrco:,_ traJ111,mal kno\\ kJ:;.: anJ urlruul 
1,l.:n11:io:, ro:m.11n J1111. tho: c1>mrililll1•rs I•' thi.; \1>lumi: 
o:ff.:..:tl\.:l~ r.1i,.: .t\\.1r.:no:"; ,,f ll'R 1"uo:, ;mJ r•hl' :1 
numlio:r •'t rnmll'il!l;! !10:\\ J\l'!lllO:' for ;'1lli(\ 

lhl· c1•mnwn rtlllll\,tlH'rl ,,fman~ of th".: (Pntrrbut1lr' 
1, \\o:il 'umrnanll·J m tho: 'rirno:J d1"l!l;! o:"a: b~ l>.rrrdl 
"'"'\ 11f St .\nth1•n~ ·, l'·•lk:;i.:. t )\fprJ. anJ tho: \ltho:u 
1';1r.1o:ri-i: 1-rniiro l H•i.:IJ1 Ill I' ·km. Hr;uil: 

"IPR ek\o:l1•ro:J ,1, :1 \\i:,ro:rn .:1m.:.:r: that \\J·. 
l'"l'ntiall: .:'talil1,hi.:J !11 rrnti:ct inJr\ 1Ju.1!. 
to:chn11ln:;ic.1!. .1nJ i11Ju,tria! ill\ i.:m1 .. r1' \Ian~ tha1L 
;" I do 1•n ,,•mi: 11cc.1,111n,_ ti1:ll IPR j, nPt ;rn 
.1rrr••rrrato: mo:ch.u~i'm to 'tri.:n~'.th.:n ;rn.J o:mr11-.\i.:r 
tr.1elrt1nn;tl :me! 1!1J1:;i:n1111' ro:nrk' Yi:: l Ll"fllinuc (\I 

r11hlll' tho: no:hulou' .rnd l!lC:llrTl'.!ihh J1tfo.:11lt rri:..:o:rh 
11p11n \\illch IPR I' h;i-o:d 1;1r ll!ll' rrincir.tl ro:;i-11n I[ 1, 
;i 'uh1o:Lt d1.1t cnalli:n~o:' <:\ o:r: c.1ti:'.!11r:• n( thrnl-.o:r .ind 
tlh:rd': 'timul;ito:, Jnl11:;uo: .. 
I d1tnr < iri:.1\0:' .tnd hi- c1•iltr1hut1•~' h,1\0: .1"i.:mhkd a 

h1111!-. e·>nHlll'fl',\lr,lli: \\1th thi: cluikn'.!o: I!\\ ill rr•>\1." lhdlll 
111 .rn111nc· rnti.:ro:,ti:d m 11'1< ;h !hl·,c· ri'.!11h l'i:.1r 1111 '..'.i.:ni.:!ic 
rc"•llrci.:' i:thnnhnr:rnrc.il l-.r11111k,l'.!e'. 1>r rhi: i:t'L>rh 11:' 
111d1'.!i.:lln1r, P'"rk, 111 .1d11i:10: tull ,i.:!t-do:tcn11m,11111n 

\\h1k rhi: 1 ... ,.1-.·, '.!•'-ti 1, [11 hi.:lr tr1h.tl re·11rk' 1;rnJ 
11thn, \1h11 \\••rl-- ••ii rhi:rr ho:h.rlt1 r.1 "cd1rc "'mL t;111'.!1bk 
h:ndii l~11m t!1c c11r11r1hut11n1 11t t1ro:rr f.1111\\ lnl'..'.: nr 
11ur•:r1.i!, h;1n i:,rc-d lrnm thi.:rr 1.m,h t" thl' 11 '•rid e'C• n111rn:. 
th e11lltrrh11tnr, .i,, rh•t .11hnc.1k .1 ,tn,•!c· 1•rrn111ch l<11!11i.:r 
th.:1 <'\fil11ri: thi: .1.h.111!.1'.!e·, .111d ,f1,,d\.111t.1'..'i.:' .. r 11'1< .r, 
thi.:,,· rt'.!hh .ire· .1rt1e~il.11i:d Ill 11e·,1i:m l.111 .11ld ,11'..''..'.l.",t 
.111r1 r11.1chc·, "' .1 k:.<.tlil 1kkrhriik e••llei:['l id 111IL'lkct11.il 
l'!••pc·rr:- he·Jtc·1 .. 111fl'.t !11 thi.: ellltllr.rl .!lid "''-1,11 
,·1rc11111,t lllCv· 11t 111d1c:i::11111> ['e·11pk' I hr. h .Ill e·\11l\lll'..' 
,111i--,·1•t .. tr\.! .1 '.\"f~ Ill f'fll'.!fl' ,, 

( ,, ··r~kr .t 1..oj"'\ {d /n1,·//,·, 1111I! f'r 1t 1(T/ 1
1 /\'1_.·'11' f11r 

/1: ii.-. 11 ''" /'.·. 1ri. '· .c·11<! .1ehl·q11l·1n I "d1ill.1r, dr.111:11111 
.1 I -... l•.1llk 1 .. 1 -;, 111 _•.; 11lu -;, I -.; .hq•rtn~' .111d h.1111ll11lc' 111 
the· I llite·d -.;1.1k, .111.I I .111.1d,1. 11r \.' -.; Ill 11lhc'f u>ill\lfle''· 
1" : i,,· ""' 1e·t'- l11r \r1r1!1e·d \nth111p.i1 .. ::1. l't 1 ll••\ ~ llJX ;. 
II kl ti i "I 11 I ( 11 " I Ir.. - ; I .' l. I ·, .\ 

Singapore Biotech Directory 
111,· -..,lllc'.l['"le' "•'elc'I\ l·•r 1!:11, l1,·1111.1n .11ld \11ile·e1il.1r 

!11111""\ 11.1. rc·k.1.vd Ilic· 111.t ,·d11111n I i'l'lli 1d the· '.;11"'.·' 

/·•I· f;,,f,. /111,,/,,._·1 />11. f•/'J lh,·h""~· ·P••ll·••re·dh<. Ilic· 
• .111, •II. ii !11111,·e i:: 11 ii'''"· I '1 · '' · 1. 1111 1 d 1I1, · I ' 1111111111' I I·:\ ,. l11p · 
111 ·nl H11.trd 11! 1.,1iJ~·.1p1irc..: 1·, .1'..11i.1h':.: !1·:(.· 11! l !i.tr~1 1..· 

( <11Jl,Jl I I Ill"-'•"" ( IJ11'.\ ' .. 1!11111.d !l111ll'Lh1J1i!11c"· 
,., .. ·r.111:. I 111111111111 r "'' 1·l11j'flll'llt l\11.1r·I. ·.'-(ill l<.itlk' 
( 11, 1 .. \\c'f. '.,;11th l\11d'.'l' 1<. .. 1d. \iil'..'.ljlllfe' 

Malaysian Biotechnology Journal 
.\ r1<:1\ ;>uhli..:.1t1t>!l 1 o:,:,1tili,hi:J la't [);.: _o:mbi.:ri 1•:'r'c:r' 

.I".\ 1riJ1\\\ <Ill tho: ,(;!(<.' 11f th;: ht1>!0:..::1 111J1:,lr\ J!l \I.ti.!\ ,I.I . . 
l \f .. i-/• .. 1 ... Ifi._· . !, •llr'l.:! .. / \f, ,fl-..·u/L1r 81 1 1 f1,~\ .u:.i /):, 1! ...... ;:­

,;. ,f.1.-.:_1 i' rurlhh.:d [1>intl: h: rh.: \l.tl.1:,i.tn SPc!o:t: t.>r 
\111kcul.1r B1t•!n:;: :mJ Br1•ti:duw:,1:;: anJ thl· '-..1t11•n.tl 
\\ 1>rl-.m~ ( ir11ur 11n B11,to:chn1•lll;!\ m \la!.1: ,1.1 

h1r 1111;1m1.1!11•n. c11nt.1..:t l'r1>f.:.;-;,1r ! il-.1-.i l'.m'.!. i J111•r. 
1 ·nl\o:r,11\ ,,f \1.11.1:,1.1. l\.u.1Lt l.umrur. \l.d.1: ,:.1 

Microbial Biotech "Bible" coming 
lnJuan. .mJ .11.:.1Jo:mi;1 \\iii h,t\l' .1 \.tlu.ti'k rh.'\\ 

ro:,11urco: \\ ith the: ~o:ka-;o: 11f r'" .. i /11utc·, h!!nf. "-'.\ .\f;, '" ·­
''r . ..:.:n1,m1'. lho: 1.111111-p;r:;o: •:1>mro:nJiu111 inclu.f.:, 
'uhmr"j,,n, fn>m 4- J:,tin:;ur,hi:J 'ui.:ntr'l' tr1•111 nin.: 
.Jr:fo:ro:nt .:11u'lT~1.:'. It (1l\l'f' thrl'l' hrn.:-1 ari:.1': prrncrrk, 
, 1f f1>t1d h1nto:..:hn<1lu~: \\ tth o:\.11nrk. 11f ::i.:nl r.tl 
.1prlic.1t111n-~ rr1>Judl!lP. ,,,. i:n1: mi:' ;l!ld 1;111d m;:r.:J1.:r:t'. 
;rnJ m.111ut'.1.:ruro: nt ti.:rmi.:nto:d f1111d, 

l>r < •.:or~i.: Kh;tdli t1•:m;m'. Pr11li.:"11r 11! ·\j'pl1i:J 
\11cr11h111l1•:,,'.: .mJ h1,1J S.:i.:n..:i.: :II th.: l 11t'S. CP-i.:Jrri.:,1 rhi.: 
ti,1,11-. \\1th Dr Y II llui. I k.1J ,,f thi: .-\mo:rr.:.111 1'1111,I ;1 .. ,I 
'~utrrti<1n Ci:mri: rn < ',tl1f11rn1.1 l\.h.1ch.1t11urr~rn' -,;1:' tho: 
h11nl-. " .. tho: hrhk for 11101-.in~ ;tt mrcr1•-nr~.rn1,11i- ... '.!i\ 1!1'.! 
hoth thi.: -.t,lto: 11f th.: ;1rt m thl· tio:ld ;i- \\ o:ll :1, futur" tre·rhf, 
·" ,o:i:n h: ;1 \\ rdi: r.111~.: nf o:\ri:rh 

f-,,,,~/ /J111h\:h11u/11:-.:· \/:1..'"11-11r...:.111I\ll:\ I .... l\,Ui.tb~ .... 

fr11m \'( ·11 !'uhl1,ho:r' Inc. 111 '-'\' Yid .. I -.., \ 

Chinese Biotechnology Directory published 
,.\n I nc.!l!'h l.1!1'.!ll.l'.!1.: t 'hrni:'o: b1<1tc"~!in1il1•.'~ dr;ccl••r\ 

iLh 111.'.l'rl ruhlhl;.:d It i' ,}:\:di:,! 11\ft I thrl'l' r-lrl" till· !ir ·t 
f»lrt (11\o:r' .Ill 11\L'T\ 11.'\\ 1111 ( h111e·.,e· h1• 1ll'eh:111l1•C:\. 
lrlcl11d1n'.! '.,!1>\1.'.nJll\;:!lt r11ltc:: .Ille! re·'.!1ii.1llt1ll e·ll\ irt11il\ll."111 
lhi.: ,,c: .. nd r.1·! 11,h .ill '.,'.1\\1'nlll\O:nt .1:.:i:nui:,,1r;d '"ci·-·11.:·­
lll\llhi.:d 1n b111tc.:hn11l"C!: I ire· th:r,J r1 .1n 11 .t .. ri:"'"11·e!1 
trhllfU!I.",. IJlll\1."hl(: 1kr;1r1!1\i.:llh ,11\d .:1111!['.l!lle'. Ir\ 

h111ti.:drn11l11:,:\ !llf,1rn1.1t111n 11ic:li1dc", the· 1•r..'..t1111.1t11•1: 
rurni.:'. full .1d,frn-.. ll·krh1111e·. t.1\ .111,I :,·!,·\ n11n:i 1 e·: .. 
.l' tt\l(IC' ;rnd \l'r\ill""'tkre·,I 1.''11 r'r' I-..,.;, i'>'I I 

Pharmacopoeia of the People's Republic of China 
1992 

\n I n.'!i..h l.1n1.:11.1:.'c' ;•;, ,,.,11,1. ''/" 1.1 .. /fl!. 

N"f'!il•/1 .. ;f 1 '1;111.1 f'i'I.'. I n~·l1.lt e·,!Jt11111 e• •T111 1 :k,l I". :h,· 
\liill'>lf\ 11! 1'11hl1·, lk.illh. 11.1, be·e·rr ['libl1,IJ,·,j It c••\e'!, 
-x: lr.1,!1t111r1.il t li1:tl"•e' llle'>lie IJ\e"-. .1•1d •11,- .,,,. k11: 
mc·d1c111·:' .11r.I j're·r.1r.1t11111' ~·111n:c 111l111:11.d11•i: 1•:1 tl:v 
.1.1111!.1rd .. 1>1 r.if'I[\. ,k ·lr1[1llt11\. l•_·-.r. """i'.C:·:. l'le'1 ... :ill<11\. 

.. r.,r.t'..'l' .l!ld the· -,1ri:ll'.'fh l11r e'.tlh drll'..' 1ncl11<.k1! 1 ! . !1111 f'i' 
l\.1r1!h.1•_k, J-.;I\', - . .; ;.;'1-11'1.l'-il I ""~··ix I 

!\11th h1111~· . .ire· .1\,11l.1hl,· lr11111 I l.ir1 !\111< 1111 111:.:111. 
Ille I'<> l\!l\ -1111111. \\11h.111. 11111'1.·1 l;l!ll-: l'c·"l'k 
l<c·p11hlll 11! [ 1!11\.1 I .1\ XII ,- -1x;1 ·• 

Highly selective separations in biotechnology 
I ,1 (I "lre·1·1 I "11d1111 ( 11.i['l!J.IJ\ ,\ I I.ii I I 'l'I I 1'1· l ' 'l 
I (,.;. ! ..., II'. 11 '.; I I (I( 1' I '. 

'"l., ..... 111 '" 11 1 .. 11111 ,, 11 ,, · r•r 1 .. 1, 1, 1 . , i1 1·, ,,, ,, 1i 11"' "" .. 
dq•e·;id., 111 llll .rtl.tll l"trl 1111 rlt,· .11.1il.1h1l!I'. ·>I l'I!" :1\1' 
·lJ"1r.1t11111 te·,i;11,,l11:·-. I 'i"' .ilh. h1111<:1 i111"I""" 1<111.!·1,:. 

I, .. " •) 



.1r..: m.iJ..: m Jtiu1..: ,11luti11n ar:J h.t\..: t11 b..: ..;..:p.1r.n..:J fr11:n 
\;:r: ''"nrk' m1\tur..:' ,,f 1mrurit1..:' 

I)..:\ ..:i11rm::: <:1ht-dfcdl\ .... rr,1..:..:"t:' \\ h1.:h C!ll rt:(ll\ ..:r 
rr1 1JuL!' .it h1,:h :-1..:l,i i, .l majpr <.."h.tll<.."rl;!t' (fli, i-; 
:: '1'::..: 1.il I: tru..: f.,r ! h..:rapcut 1..: pr. lJuch. \\ !wr..: :\c..:rt I< in;i Ii: 
111:,:h In ..:1, 1•! punt: .tr.: t: p1c1ll: rt:l.Jtur..:J. ; hi., h1111!-. 
·.:,.1mint:' .1 n11mh..:r ,,f .1rrr11.1d1..:o \\hid1 ar..: curr.:ntl: 
r::m'..'. J.:\..:l11p<0.I (1l 1mrn•\t: th..: -...:l:di\it: ,,f 't:p.tratt1l!l 
pr••..:'""'' It 1, .in ._.,11,..:J \ 11lum..:. \\ ith .:hapt..:rs •:nntnbut..:J 
Ii: l'\rl-rh in th..:1r r..:,p..:d1\..: fi..:iJ,_ 

I iJ,· f,1..:11' ,1f th..: h11l1!-. i' main!: 11n pr,1t.:ins. anJ th.:r:: 
.i;l u•ntnhut11•£1' 1•n ;1ftin11: p.initi1inin;c in !\\11-rha-;..: 
.lljllc'llll' '\ '[L'lll'. the: ;tppfic,l!iPn pf r<.."\t:r'><.." 111icdf.:s. 
. ttlif 1t: ..:lmim.t111;:rarh: ;mJ !ht: lh<.." pf rr111<·in fus1!ln' !11 
,fc-,1~:n lllll!..:<.."uk' \\1th 1mprt•\<.."J rnircrti..:-; m 'it:raratilln 
rr1•ct0-''-'' l h.1rt.:r' 1lll !11Pkctil,1r imrrmtif'I;.'. anJ chiral 
"·T·ir.trll•n' J..:,..:nh.: ;1rrr01.td1..:, [11 th.: h1;:hl: ,..:ki.:ti\t: 
'..:r.1ut11•n "' ,m;ili m••l.:.:ul.:,_ 

l h.: \11lu111.: \\ill h..: .1 u,..:ful r..:kr..:nc:: for .111 
I' 1111..:drnlll1 l;!l'h .tnJ ch..:m 1ctl ..:n;:in..:.:r-; \1 ho .tr.: int,·r..:-;t.:J 
!11th..: dn..:l1•r•n.:nt Ill , .... r;tr;1!111n rr.i.:.:,,..:, 

Membranes in bioprocessing: theory and appli­
cations 
I cf, J ll11\1l·ll. \ \,mcho,\.: f{ li..:IJ 
I 1111J11n Ch.1rm.1!1,\.: 11.tll l'l'l~ 

p~, I.; ;(I_ t:X'. f\ll~ II-, I-+ llf.j<lX 

I he: u•:npk,1t: :111,f ..:•"! 11! ,f,mn,tr.:am rrnc.:"m;: 11f 
h1il11c:1..:.il nutcri.if, fi;h lnnc: h..:..:n r..:..:1•;:ni1.:J .• 111.i dl11rt, 
i'.t\L' hC:l'll rn.1.!..: [1 1 llll!'ftl\L' !hi' .hrn:! Pf prndt1C(lllll (lilt: 
111tlcl1 'tud1c:d .ir .:;111! 1!1m lhtr..:;1111 rrllll'"lfl'..'. "flll'l11hr;111<.:,. 
l'·1n1,td.irl: • ..:r'"'·ll"\\ rn11-r1•-tiltr.1t11>n .111.! ultr.1-tiltr;1ti11n 
! lu·. r,,c-.1rch df1•rt h.h r,·,ultl',f :n thi: i:\11lu•i11n nf man: 
'r:i.tii lt11llf';ll1Tl''. 11!1::11 rr•11fllclll;.'. ':'kill' ha":d IHI 'rl'cl!ic 
:lJc·111hr.11:i: rn.1r,r1;1h .md c11nti'..'.u~;!l1llrh for ;1rt'liL.1t111n 111 
.f,.-,•.1htrc:.1111 f'l'"Ll'".tnc:. !f,l\\ncr. ih..:r.: lu' 11111 h..:l'n ;1 
·'.· ·.fL'l!Ulil re\ l•.:\I 11f lllt:lllflLllll'' Iii fli11rflll'l',\lll;.'. 

I Ill'. h1111f. .11fdr..:"i:' tht: h.hlc rr1nc1pk' 11f 111<.:lllhr.m..: 
., 1,·11cc· 111rL·l.111<•11111 1h_ 'p..:..:1li..: pr11hli:111' 11! d11\l!1'lri:a111 
11r11c<:'_,ln~ .. 1 h11•l1>C'lt:al 111;11i:r1;1h 

I hL· h111k [', \\t:ll rl'kr,·n.:i:d ;rnd lull •ii rr.1ct1l';tl 
1:d11rn:.1r11111 \d11Lh. tP~L·th1.:r \\ i:h thL· \.1ri(llh l'\L'rc1"t:". 

111.1~ L' 1i .1 1i .d1il ·.1111r•;l' Pl 111!11r111.1t11ir1 t"11r th•"'-' \111rk111'-' 
1111 llll'llii·,r.!11•: ;1pPlil.t''•lli\ Ill h1<•prllLL''.'lllC' 

"Growing Diversity" now available in Spanish and 
Portuguese 

1;,·,10\ill','/)1\1'f\/l\ f1t'l/1'//1 f<t'\1i/ll';1'\,;,,·,//,111://·r111,/ 

\, 111111 ,, .. 111, .. 11)\ < dC\I'\. p11hl1.h•:d1 1 : I I l'11h!1c.1t1111h. 
I ••11.!1111. 1•1•1.' 1;. 11<1\\ .t\.ttl.:hk 111 'ip.1111,h .1n·l 1'11rt11!'llL''" 
\ r...: ~ , i' 1 r i · 

I .11111c·r·, thf-"lic iJ,,111 !lil' \\nrld. h1,: ,.,,,,·..:r.tll\ Ihm,· 111 
:11,: .. ,·11«-ltlh "•11:1i1. h.1\l' .tl\\,1\, 1111rt11rL1· th;1, p.:rt "' 
:'c'<lc"ll1 rc·.,111tlll', \1111,·h kc'lf·, .tll 1d lh .tc'l"ICliillll".d 
1111•!••:•1,.il .Ji\<'f"<il\ ih.1t 1111rt111111:• 1111pi1c·, Lllll\lltlll', 11,L· 
,•: ic'I t I• •II .tlld 111.lli.l~'L'll\L'lll 1 oi th1 l'L' \ .:1 IL'( IL" ht'\{ .t.f.1p1&•d {1 I 
lolL .1! rl11 .1,.1! .111d L 1tll111".tl rL'.tilllL'\ In TL'lL'lll dn;11k· .. Iii<' 

• 11 , .. ·11 IL·\• ii 11111111 ·· .h ii 1 t ""' .1rd, 111d11·,t:-1.tl 111·1l.1C"r1111Ii11 !"L'. 
h1:·l1i-. .kpL·11.k111 .. 11 «\km.ti 1·11l·r:•\ .111d L11,·1111c.tl 111r11h. 
i1.1. h,·,·11 T"·l'''11·.il•k l11r tl1L' 111.1·,.,1\l' 1,,,., 11! llJ<111. :r;d·, 1d 
111il1l\•lfi,ii \.l!IL''IL'• l11:'L'li11·r \\1111 !h.11 '.'L'llL'lll" \'Ill' :nn 
, "111··. Iii<' l•1 .. 11! 1111· k11•1\1 ki!:'<' ·,\ ·'<'111 . .tll" ., 11.ir.tl 
11· -1111« ... 1 . .'.ll l.ikd \\llh 111l'rt' 

1,1 •ii/I/'.' /111.•<.1/1 1111:•111.dl\ 1111hl1.IJ,·d Ill 1t:•J1J1. 
·!"' 1:11\o'i\I, t.11111,·1 .111.J ( 11111111111111\ .1ppr11.1Li1L'·, !11 pL11>1 

1 / '1'151 

;c..:n.:rr.: .;,in-;..:nal!,lfl anJ mana;c.:mt:nt 111 _.\.,ia. _.\fr1(J anJ 
I.:1tin .-\m.:-r1c1. \\"rttt..:n mJml: b: \;( i\ h ;mJ -;urr<lrti\ .... 
'u.:nti-;h. thi-; bill'!-. !1.1..; fill\\ b..:..:n trans!atl.'J t~1r hr •adcr 
:i-,· Ill l.atm :\rn.:nc1 

t 'ufrn·,m.f.' fl11 <'r.,:.f.1,/ I' thi: Sr.mi-;h lan;:uag..: \ .:r,11··n 
:mJ indudt:' a .,r.:ual pwl11;cu.: anJ int1,1dud11on l'uhl1,ht·J 
h: l'(11111-.1,,,1 J..: C11PrJm;:1.·1c1n J.: r.:.:nnl11g1a :\nJ111.t anJ 
I IDli Ji:rnol11~1;1 lnt.:nn..:Jra m I.m1a. l'l9-l. ::'ll'l rr 
:\\at!.1bk him CC I:\. L1sdl.t P11sta! 1-1-0-l::'h. Lim.1. l'i:ru. 
Lt\ 1:'!-l-!1 ::'::' '>1> ::'.~ Sdl' for l SS!:'. rlt" shiprin;: 

< '11/111·,111,/1• ,, /l11"c-r\/,/,1.I" j, a Br;11ilran rr;rnslat11m anJ 
.:\ran,;i,.n ,1f th.: 11riC'.inal \\ <•rl-. _.\,1d..: fr1lln n.:\\ chart.:rs 
1m fam1.:rs ·\\(irk\\ ith traJ1t11•nal mai1t: \;11 i..:tit:s in Br:11il . 
;1 induJt:s p1l!:ito 01nst:nat111n in Chi!..:. traJiti(mal 
Ii\ l.''it111. l-. hr.:..:Jin;: in 'i.:aragu;1. :tgri(tiftur.tl h!l1Lli\ ..:r-.it: iP 
C11lnmhia. ariJ hictl .,.;.:d hanks in l'.:ru. l'uhh-.ht:d h: 
_.\,s11ria..: St:n ic,1s a l'n1j.:t11s l.'111 :\;:rrcultur.1 :\!t..:m:tt:\a in 
Ki11 Jt: J.111.:im. f 'N-1. ::'O:' r!'- .-\\ ;1ilahk frmn :\S I' L\. 
Rt.. 1 d..: Canddaira 'I_ •, anJ;1r. ::'oOlJ I .O::'tl. Ki11 Jt: 
fan..:irn KJ. Br:11il F.t\ 1~:'-::'l 1 ::'_;~ X3 1>3 Sdl, f,,r 
::'' l "R\·, rn Bra;il anJ 1 ·ss -~~ ahr11;1J. ir.duJi1;;c ,firrrin;:. 

Grain briefing papers for the Convention on 
Biological Diversity 

:\n I nt..:r;:ll\ ..:rnmt:ntal Cnmm itt..:<0 ti 1r thl.' C nil\ i:nlinn 
1111 Binlngt(a! D1\.:r,n: 1 ICCBl>l \\a' ,t:t up to hanJk 
ITl!l'rim Ji:\ l.'!,1pm..:nts rl.'!:it.:d to th.: C llfl\ ..:nt h>Tl rrr1>r Ill thl.' 
tir-;t mi:i:tin;: 11f th.: Cunf..:n:nc..: of th.: l'artii:' 1 lfahama,_ 
::'X ';,,\t:mh.:r I [).:(i:mhi:r f'l 1l-!1 <iK.-\I\; rri:rar.:J .1 '<.."! 

,,t hriding dnu1mc:nh ti•r thl.' ,!•'\ ..:rnmi:nt Jl.'k;:atl.'' ;md 
'\( 1< h rr..: .l.'nt at th..: l•ht I< ·c "BD 111.:t:!m;: m ~air.,h1. 

.\lthllll;.'.h thl'W r tpt:r, fPlll' llTl th.it r;1rtiuJiar L\l.'.!l!. th:.: 
1r1fPrm;1tinn. ;1rc:umi:nh ;u~j p11!1c: r,,. itlll!h ''P••ll\L'd 111;1~ 
lw 11f 1r1kr.:'t t11 nL1!l\ \\ho ;1r..: \111rkmc: t::.: ,;1mi: j..;,u.:' 

< 1R.·\" Bi,,1hrii:li11C'. '" l. Juni: i'l'l-i j, ;1 "'! nl f11ur 
,l'rar.lfl' 1;,u, ,hi:i:h · 

l'.1rt I .-\c:ri..:ultur.tl ll1n,li\t:r,11: 111 thc:l nn-.<.'11!1<111. 
l'.1rt ::' lnt<:ikdual l'r11p,·n~ Rte'.hh ft1r \\ 1111111·.·: 
l'.1rt ln-\uu. I \-Situ. h1rc:.:ttmg ih.: I .m11.:r,· 1 

l'.1rt -1 I hr.:;1h lr1•!ll thi: ( ..:,t- I 11h.:, I 1>\\ar1!, ;1 
l'r1•lou1I nn ll1"';1k \ 

.\d.!1111111:11!:. ll.111 f.c:,k1:·n "' thi: I ur<';-':;111 
·,, .. r,!J:1.111nn nt I r1.:nd, 1>! thl' I .1rth 1< I.:\ I 1 ;rnd < iR:\I~ 

rrq1 .trl'd (:l_c'L'lhi:r ;1 hr.din!..' p;1pi:r on h1n,;t!Lt: l.ir th..: 
(("( !lf>. fl/fL'/"//,Jf/111/,tf fr Jl/\/L'/" "' (I \f/)_\' /ff<" liL'L-,/ /<1/' o/ 

'''"'•I/I'll f>/'<1/'10 ,,/ It L1•r1Ll!1"1' .t t.1hk \\ Ilh l'\,llllrk, ol 
ti,·!d 1,·,1·. c.1rr1L·d <ltil 111 L1!1fl .\me·; 1..:;1 

I 11 f"l'lt:l\L' tht:''-' p.:pc-r-,_ pka't: \Hill' !<1 ( 1R.-\l'\. 
.l11nq11crn lli-fl-ll. ! -flXtlfl; 1\.trcc!1111:1. \p;11n I ;1\ 
I ; I- ; I ~ I (I :'l/ .; ~ 

Issues in Genetic Resources 
I 11,· l11rt:rfL1t1,,n;tl f'j., ... < "·nc:11, R.:·,r>.trLL'' lfhl1t11t<: ILh 

I.ti I Ill 11 .... ! .1 Ill'\\ .. Ill L ,['. 11111.1 I P·l('L'f' . '>L'rll"• l'lll 11 fo:d I I I"'" Ill 
1,. 11<'/1, u .. ,,,11,., ,., 111,· 11r',{ t\111 [;,[,, . ., \1nl· p11h1t·.1i, .. 11."'1 
\f.1:- (I;,· lir·,i 11nc n.11n1:11·. th,· pr"" .ind l"Pn·. <•I ni.1kri.il 
1r.1n.kr .1:•r,,c·111c·111,. 1\l I.-\ .1 111 tl1" ,·\LIJ.1n:.'" 11! :'l'lll'lll 
r" "'ill"Lc ._ .1:1d 1l1L· 1n1pl1,.1t11111. t11r ll1t· l11tnn.11111n.tl 
\:•r1,11lt11r.il !{t:'.l'.. ,;1 < ,·111r 0:. I he· .111tl1,,1· .. \1h11 .Ill' thl· 

'."r" k,.,if lt11t.1tll.t1•i, !111 tl1•: I td.-\f{ .ii 11t,- \\,·rid l\.111h 
.tr<' .1r1111:· .1<!\111.:IL'.11! 11 1w· \11 \· .. 1', .i 11.1\ .it r1·:•111.111n:· 
fitL• \llfl'!ll.!f[llit,tl :!11\\ p' .'L il'1111.1.IJ1 (II l!il' l1,·1:c•f[( lif !h•: 

1111:· 111.tl .J111111r. I 11 .. '"" 1111. ! 1 .·.111· 11i.1k·· .. 1 ·.111 "l:' 1 1·.L· t• >f 
11111!11l.11n.tl .1p11r11.teh !t1 :'l'llL'lll r1· .111111:,.11111.1·1\.lti••!l .1nd 
11· 1· 1\11111 d111 llTlll'll(, .ti<' 11,·il ,j11111· !11 •l'I\•.' 1!11L'1"11.!ll111l,ti 



J.:batt:s ahllUt h<l\\ !<• managt: ;,:t:nt:t1..: rt:Sl'Urct:s in a nwrt: 
t:4uitabk \\a:. 

J,,hn I!. Bartun anJ \\",1Ilgang I:. Sit:bt:d .... ··\tat.:riJI 
transti.- · agrt:t:mt:nts in gt:nt:tl..: r.:~Liurct:s t:\..:hJngt: tht: 
Gh<.' of th<.' lnt<.'mJtionJI .-\gri..:ultural Rt:~t:Jrch C.:ntrt:~··. 

/.1.rnc·s 111 <;,.,1<·;1, R,·_,,,ur,,·s. '\,, I. \la: 19<)4_ n I rr .. 
l~A'\ <)043-239-,_ D;I\ iJ c,,,ip.:r. hn l'ngds anJ 
Emik Frisl'n. ··_.\ multilat.:r;1l s:st.:m for pl.mt g.:n.:ti..: 
r.:s,,urc.:s: 1mpt:rati;t:s. achit:\<.'mt:nhanJ cha!kng.:-; .. /sq1c·s 
111 < ;,·n,·[I,· R,·su,1r_.,.,_ '\,1_ 2. \la: ! 99~. -C pp .. !SB'\ <)2-
')043-238- l. B<ith ma: h.: r.:4u.:~t.:J twm I Pt iRL \·1a Jt:lk 
St:ttt: Chit:st: l 42. 1-00 I 4~ R1m.t:. lt.11: 

B111fc'cl:1111/ugi,1 r.·c"Cirso~ fitu..;,·11<;flcus r ,1gn.-11/wr,1 ,·11 

f,, .-l11d,·.1· 1s a nimpilati<m of !<.'\ts frnn1 '\<.iO ,1<.:ti\ists anJ 
r.:s.:arch.:rs <'11 critical 1ssu.:s r.:lat.:J tn p!Jnt gt:nt•t:c 
r<.:SllUrc.:s. hiot.:drnohig: anJ tht: futur.: nf fanning~: -!.:ms 
in Latin :\maica. l"ht: chaptt:rs .irt: ha~.:J 1m papt:rs 
prt:part:J for a m.:<."ting nn th.: suhj.:..:t in Piur.i ; P.:ru ). 
,irg;:niz.:d b: th.: Cnrnis1,in J.: Cn,1rJ111acit'>n J.: r.:.:nol11gia 
:\ndina in I 'N2. :\ tkr .:ach pr.:st:ntatinn. th.: .:J1tors ha\.: 
-;urnmarizt:J th<.' Jiscussinns that tnnl.. ria..:t: 

I". (iiandla anJ J -\ragtin 1<:Js.1. R111r.-, 1111/11·,:ic1 

rt.\.:UY.\t 1S fit11gt.'1lt.;lil.tJS 

CuaJt:mlls J.: J.:hat.: : 
2.~o pp . .-\\ atlahk from: 
Lima. l't:ru. 

,. L1gr1 ... ·ulcurt..1 t.'fl [,,., .·ln.1l-·.\. 

rdkxi.1n. '\n. 4. <.Tl.-\. 1'193. 
CCL\ . .-\part ado postal l 4-04 ~6. 

!\Hi r.:i.:.:nt Jdi· • .:ri.:s frllrl lit.'\\ aJJitinns Ill l "'\l'P"s 
·Tm 1ronmt:nt anJ lraJ.: · -;.:r1.:-; \\ill i:1t.:r.:-,t .\,·,-.//11••: 
r.:aJ.:rs. The: fir-;t i-, h: William Lc:ssc:r ;mJ l,1nb at ··1r,1J.: .. 
in gc:n.:tic rc:-;nurct:; unJc:r th.: lit.'\\ rr<l\ hllln'i (lf the: 
Bi"J1\c:r-,ir: C<'n\c:nt111'1 ar.J rh..: <i.-\ I! !"RI!'·- a;!r.:.:mull 
l.t:">t:r Ji-;..:us'.:' int.:11.:..:tual prnp.:rt: nptll•n·; anJ th.:ir 
1mplicatinns. a-, \\t:ll ;1, \\ iJc:r t~aJc:-rd.u,·J mattc:r' I h.: 
'l't.:<'rlll" h: John 'itnnc:huu-,:.: and John \tumforJ flH•l..in!:'. 
;11 .:m ironmc:ntal rhl.. anal:'" anJ r<•l1c:-m;1~ ing. 

\\"illi;un J.:.:,,..:r. ""ln,[l{utional \k..:h.101isrm '>upp1•rtin!:'. 
I r.1Jc: m < i.:n.:t1c \1.llc:riab: h,ac:, ur· .. icr th.: B111di\.:r'il'.­

(',11,\,·11!1un ;ind <i.-\1 r IR!I',·. /-111-iru11111<·m 1111>/ /r,i./,·. 
'\o -1. ! '\I I'. 11)'14. '72 pp !SS'\ I020-l6IO John \I. 

"i:onc:h,1•1\c: anJ John I> \lumt;1rd. ""Snt:nc.:. f{j,J.,. :\nal: '" 
and l·rl\ironrnt:nLtl l'olic: ikci-,;,.r,-; ... F11r1ru11111.·rlf .111,/ 

/r,1ok. '\o 'i. I .\I I'. f<J<q_ 711 rr !SS'\ I020-li1IO. Bnth 
;1r<: a\;11lahl.: frmn. l·.n\1rnnmt:'l! and lrad:.:. l "'\1-.1'. 
I 'i c ht:m in d.:' :\ nt:moil<.:'>. (' 11-1 ::'I 'l Chatt:la111.:. < i.:nn ;i. 
S\\ It 11 ·I.md 

Redes and Grain launch Biodiversidad: Cultivos v 
Culturas: New Latin American agricultural 
biodiversity quarter:y 

:\ !.'<.:11.:t1c ri.:.,.11irct:'>. h1ott:chnol11:.:: .ind ,1_!.'rlLllltural 
hiod1\.:r,1t\ ·.c:rn1nar \la' Iwld on 21-22S<:pt.:mht:rI 1111-1 In 
RI f)f S-:\ I :n \l11nk\llku t11 la1111ch .i n<:\I q11a1t.:rl: 
puhiiL.tllllll. :\, ,Hlllll~HlLt:d 111 !ht: f.r,( ,';,.,·,//111g. 
f11,,,/1i-,·n1,/,1,/ ( '11/t11"111 1 < '11/r11r,11 ;11111-, al h<:com1n!.' a 
,f\ n .. m1c r<:!.'11111;il d1,c11,,1on lt1nim. 1h p;1!.'l'" 11pi.:n 111 all 
tlll"l' 1m11l\<:d 1r1 dnd11p111.:nt ind '>lht.1111;1hk a'..!ric1ilt11r.il 
I ,-,11<:·, 

I h,· lir-.t n11111h,·r of flr,,,/111·n1,;,,,/ < '11/111· •1 1· < "11/1111",11 

11\L lttift.:, ,Jrlllk'> Ill\ ;illl"fl\;t(l"•l' llilL'ikC(\l;li rr(lpl.°r!\ 
r,·;•1m<:-.. h111kch111il,i2:-. 111,·d!l 1n.tl pl.in!'> Ill 1\rL'l'11:11i;1 ;111d 
111.1111.· L'l'llc'llc r1:>1>llrlL", Ulll' •:n.1t1<11; ;t11d 11i;111.1!.'t:!lll'lll h\ 
L1n11n-. 111 '.lr.11!1 I h,· :.:d;t1n.il 11>\ Ill'" 111 ···,h.in· 
111!11r111.tt111n. ~Tl!\\\ kd!!L'. L'\PL'rlL'l, .. L"'.. 1111rr1n .. 111d .!llillll'> 
111 1·1·,tL·r ·-· .. ll-dncl11prnL'11t of 11 .. 1 11nh a'.:rlclllt11r;tl 
h111d1\cr-.1t:-. h111 .tl·,11111 th11-.l' lliilllrl"• 1\li1d1 fllll"tt1rt: 1! 

!he: ,,:mrnar. Juring \\h1..:h a 'ri:..:ial rubli..: si:"il•:l \\,l, 
h.:IJ (l1 pr:.:,.:nt /)1, .. !li ,·nd.1 .. i. br,1u:,:ht l•>:,:.:th.:r '" :.:r 
50 part1c1pants fn>m '<.'\ .:r.tl Lttm .-\m.:ric:m C<>untrr.:'. 
111..:luJmg .i lar;!t: g.llh.:rin;! <lf l "rugu.1:an s..:1c:1l!h!'. 
,tuJ.:nh. fann.:r, anJ '\(it k I ~.:..:·:ntr,1!11ar1,1n. f.1rm<:<-k,i 
irnti:.1ti\t:'i. al!t'mati\t: fr.lnl<.'\\,,rf..., t<' currc:nt n.!t1,1n,d anJ 
int.:rr1.1t1m1.1I kgal structur.:s. anJ ")..:1alI: r<:'P''ihl\l· 
'cic:n..:.: \\t:rl' th.:m.:s thrtl\\ll llli! h: rh.: randh!' anJ ;11.:rl: 
J!-,cu,"·J during th.: t1\" d:1:" .-\nwng th.: c<'rl<lhll' 
..:1,r.clu-;i1lns r.::1..:h.:J \\<.'«:th.: n.:t:J ltl ..:f,1,c:h rn<>rl!t<'r th.: 
Human ( i.:nnm.: Pn11t:ct. in..:r:.:a'.: \\ 11rl.. .mJ .11\ ar.:n.:,, , ,n 
anin;a! :,:.:n.:ti..: rt:sliurc.:,. nwnit,1r i:hang.:-; 111 n.1t1,1n,tl 
kgislari,1n ..:1,nc.:ming gt:nL•!!t.: r.:">urct:'. impn>\i: lmf..., 
~.:t1\t:<.'ll uni\t:rsi!I<.'> anJ thos.: lll\llht:·~ m ;1gn1-.:u11,1:,::. 
anJ h,1,ist i.:1•mmun1Gllinn .mJ infon11.1t11>r1 r,,,,f, .11 .1 
r.:gional I.:\ .:I. 

•--nr furthi:r ir.forrll:lllllf1 rka~c: nintact: 81 1 dl\,.,-11.i.t.1 
l "11/1:1·.,_, ;· ( ·utrur,1.\. REDl·.S-.-\ I. .-\\J.1. \lill.m 411 ;_ 
129011 \!,ml<.'\iJ.:o. l·rugua:. l"d. !5'1X-21 _;5_f,..'.fl5 l.1' 
1598-2) ~9. !6.40. L-mail rt:J.:,ur a d;;i-qut: .• tp..: 1lrg 
Suhs..:npt1 ms art: fr.:.: for l'lls anJ :-..;til h in l.:Hrn .\m.:n..:.1. 
I 'SS 20 for oth.:rs in l.a!ln .-\mc:ric1. ;1nJ ! ·-.;5 ..'.' J.1r rhc: 
r.:,t of th.: \\ nr!J 

The Internet 
rh.: infonnatwn '>l1pt:rhigtrna: I' h.:r:.:. tiir thlhl' 111.1[ 

knm\ h1l\\ to g.:t 1>n it. anJ the: hi!:'.fl\\a: 1-. the: lntt:rnc:t 
\lore import.inti:. the: lnt.:rn<.'l i' b.:i.:omm!:'. a et'mr.:t1t·\.: 
ad\alltagi: for t.:1Hnpan1c:' 1..ntl\\ mg lw\1 !tl tht: it ;i- ,uch In 
ttl.: i.:urri:nt t:r;i nf (lhl-cuttin:..:. r;1rtn.:r,hip'. ti!:'.h! llllllll'~ 

anJ h: p<.'r-rt:gufation l!l lh.." rh:lrlll;!L"<.:U(ICal .llhf 
hiotc:dmtlh•:..:: mdu,rric:'. the lnt<:rn.:t can ,,:n L' .1 r•:.d 
..:0111mun1c;1t1<m nc:c:J. anJ d.:,rl!:.: 'n<:r.d 1\;llch-1111h. 1t h.1·, 
the: pot.:nt1;tl ltl !:'.'' bc:~tlnd r.:,i.: irch-c"ll.1h,r.1t11111 
nwnitnring and Llimctl-tn.d nwn11orn1:._: t< b<: ,, ::<ltd 
h11-,in.:" [,101 .1 \\;•: lti ri.:.1Lh ..:11-,10111.:r' .1n,i .1b,·ni:r1• .. 1\ 
t" p;1r:nc:r \1 llh 'urrlii:r' .md r<:!.'1li:1t<>r' 

I or 11\o Jc:..:.1dc:,. the: lntt:rnl'l \1,1-, .tlm,,.,t .:\cfu,l\<.:h 
th<: J11m;11n of rt..,..:;m:h. ;.'.t1\l'rlllllt:nt .111d .:d11L·.1t1,,n.d 
.lflplica!lllll' ! ht: )!WI\ th nf Ltl!lllll<.:rc1,d lll!L'rrll"I 
;1rrI1cH1<ir1' o\a thi: r:H rliri:<: :.:;ir, h.i, d1:1:1'.!i:d .ill ch.it 
l hou-,ani..' of hu,inc:'>'>L''· incl11,l1n:..: more: th.1!1 h.tlt nt the 
hirtun.: 'iOO ..:orpor;illllll'>. arl' ctllHll'dc'd tn t.J<: lntcrnl't 
coda:. tll;.'.t:th..:r 11 ith 111ill1.11h 11! 111h,·r thLT'> .m11111d c:1c· 
\\ 11rld St ;111d.1rd 1:1111111111111c ,1! '" n pr11 1 !lll ii" ;ti I• •\I ; '.I I ! \ i'L'" 11 t 

c11mpul:.:r' to <.'\<.:h:tn!.'.: :.:-11i;11I. 111111r11i;1t11111. C"r.1rh1c' .11hl 
l'l111r111oth ,f;i1.1 Ii k' 11\ <:r the: -llJ_l II II l-pl11' 11llc'ILlll1ilL"L fc',f 
11c:t\\11rf..., th•ll m;1f...L· 11p !hl' c-l11h.d lnti:rnt · I 111, ln,J "' 
111ti:rn.1t1tl11al c111111:.:ct1\!I\ lu·, ._-r•1ri111111" p11t,_·1d1.il : .. r 
ht1'>llll''>'. p.1rTILdl.1rl: l11r the· l'h.1n11.1":11ll• .d .111.I 
h111tt:chn1d11:..:: 1nd11·.tr1c·,. 11hc·r,· 11p·t••·lh:-11111!11tc' 
111l11rni;1t111n "<.:'>'L"!l(lal l11r 'llCLL'>. 

I hl' lnll'rn.:t 1·. Ll'>ll'r. ;111d m11r:.: dlillL'lll. th.in l.1\111c>. 
L.illin:•. m.11I.11c: 11r thin:.: It -,1111pl1tin th,· Lt1lk,t1<•11 111 
d.11.1 .111d ;1ccc·kratn th<.· Ir 11\'.lc·r 111 cr;:,.111c· 1.k.1° 111 
1dd1t1n11 to 'rL·.:d. 11 '''\''" tlic· rL'·,,·;1r,hn .i 1.irc·l"I" f'.1k11: !1 1 

'111rl.. fr11•11 I >n th•: :nkrnL·t. 11111 h.11,· .1 1111ntkrl1tl 
1111111.:• 1.11rl: .1cn"."1hk.1rr.11 1>1 p1·1•k111-·.c·q11t:11, ,·,l.1t.1i>.1·,,·. 
'.'l llllllllC '>L'ljll•..'l'CL">. L'kc1r11pht11•.'llL '.'l'I. .111d \11th 
,J.1!.1h,1·,n. ,iii ,1\,11i.1hlt: lt1 .di ( l11 llllt' p.trl!l i·l,11i-. Ill i1 
h1mcn.:r .. 1t .l11i11h ll.ipJ..111·, I lli\c'l'.Jl_c lil.dt11111 •L'. \llJ1 
tli,·rl' dfL' 11\l.'I" •1.111111 pc·11pk .'. "·"· .lltc'c,111'.' 1111' •l'l'.L'I .111.I 
11'> 1l.1L1h.1"L''· pL·11pk lr111n .di 11\cr 1'1,· 111111.I f 1.,111 tilt' 
.l11h11-, I Ii ;1~1!h ,·r1,·r. : "" c.111 k.1p '" 111,· I 111111•c·.111 
\l11kc11I.1r l\111111,'\ '-.L·l1\111k I l\.1·.L·l 1 .i11d 1fi,· '- ;1;1111.1 

I' · , 'I 



l ·a:i..:c-r l ·.:nr.:r hra:1 1 J,1!-.: ll I .trhl. t h,1u!.!h .1 'iLTI<-"' n!' 
h: r::rlial-.-. tlll'll'Jrh.b ,,f t>lh.:r r.:,.:an:h in'<titut.:.;. 
c,:,1\ .:nrn1L·n1 a!.!.:n..:i.:'. un" .:r,ni.:' ;rnJ ..;,•rr,1u1 i,111' 

I l•;h-t.:dm,1h•g: ·;,imrar.i.:s \\<.'r<: arnt>ng <h.: first 
hu..;in.:'''-'' 1,1 aJ,1rt 1h.: lnt.:rn.:t .1.; a n;:\\ cllfnmuni..:.11i,1n, 
..:h.tnn.:l f,1r m1.:r;t..:1ing \\ ith cu-;1,1m.:rs .mJ J::\.:l,1rm.:nt 
r.1rt:1::rs. Lt..:h h.i- .1 \\<:ll-J.:,ign::J. mu!ti-fun..::i,1nal ,in-!in.: 
1'r<.:<::n..:.: th.n induJ..:s nt'.l\\ ,,rk-has.:J t.:..:ht. ;..:al :.urp,1rt for 
t:lHt•r;1c'. prt1Ju..:t J..-,i;,·iptilln\. lb<.'rJ1s..:11-;swn gr,1ups. anJ 
nn-lin.: 11rJ.:ring. rI1:: [ntc:rn.:t channd has tran-;iat::.J in1,1 
1111! Ii<. •11' ,,f J.-.' I.tr, in 11<.'\\ saks anJ suh~;tantial SJ\ in gs ,n .:r 
tr;1J1lll'!lJ[ m<.:thnJ, 11f O.:llSlllP.l<.."r suprllrl tl1r th<.'S<.' 
.:ump.lilt<.'' 

1111..: of th.: nuj11r fa..:1,1rs Jrt\ ing th.: J.:\dt•prn::nt ,,fa 
tru.: lnt.:m::t .. marl-..::hp;1..:..: .. i.; th.: \\ iJ.:.;pr.:aJ ;iJ,1ru,m ,,f 
th.: "'";1i..: "'tl\\ ar.:. \l1•-;;1i..: \\ ;h JL·\ .:l,ir.:'1 h: th.: 
\:;tt11•n.il C::n•::r for Sur.:r..:,imrut.:r . .\rrli..:atillth 1\,CS.-\1 
.11 thL· 1 ·r11\L'r,1l\ 11f rllirwi.; 1 l 'rhana. Il.1 as .111 inruitih'. 
r·•int-anJ-di..:1-. int.:rfa..:.: Ill th.: Int.:m.:t. [n ;,JJitil)ll to th.: 
l11gli-qu;ilit: graphic images. \l•ha1c in..:.1rp,1rat::sauJiP ;,nJ 
\ 1J.:11 l!Hll Jr .:;l'i:· -tn-.;cript. h: pcrl<.'\t f,1nnat that 'llS 11n 
t••P ,,f ,i.rnJarJ [nt.:m.:t na\ 1g;1tiunal tn,11-;. .;u..:h .1.; W11rlJ 
\\ 1d.: \\ .:h .111J li11ph::r (ha 2 mdli1in ..:11p1.:' nfth.: puhlic 
d1•m.11n \<.:r''''!h uf \lo.;a1..: \\t:r.: J,mnlnaJ..:d fr11m th.: 
\,CS:\ [ntt:rtid '.:n..:r Junn:,. th.: ra't :.:ar Comm.:r..:iai 
,k\t.:l11pm..:nt nf \lp.;ai..: th.: -;ofrnar.: ha-; h.:.:n lic.:n,.:J tn 
;1 numh.:r of t:•Hnrarn.:.; \\ill im:luJ.: <.:\ranJ..:J c;1pahilit~ 
!<lr 1nt.1rn~at111n manag.:m.:nt anJ nt:\\ fratur.:' for ..:nJ 
ll\<.'r'. ,uch a- prtntlrl.!! anJ d1mnlu;1 ling Jara. 

l \lrl!_! \11h.tic. cnmr;m1.:- Jt:.,1!_!!1 a .. hum.: page ... 11r 
11•tr11ductur~ -tnt(1rm.1t1un ''r.:.:n. tktt mkgratc' :t \arid~ llf 
!!lll:rllt..'t arr lj:;;tti1l[j\ .l!ld in format inn rc'iPl!fL<.:'i for c;h: 
cll,t<lllll.'[ .tlll'' .. \ Cll\t<lmt:r c11nn<.:ctlrl!_! [\lat~ r1c1! hnm.: 
!'·le'.<.' \I ill h.: ;thk [1! d1111"t..' from rll.''.\ rrmluct anlllll!r:;...:­
l!lL'llh. dt:t.ti!t:J C:tUl1l!,'.lll'\ 11f rrvdlllh .:ncf \<.'r\ i.:c,. and 
II h.!lt.:\<.'r I llht:r rl.'\\lltrCC; .. nJ \t:r\ I(\.'.\ th<.: (\1111 r•tn ~ I\ j,!J.:.; 
r.1 h1c:hli!!ht ll:p.:rt<.:\t lmk, ulnr11:ct the ~rarh1l, :rnd 
:nh•rm.tti\ln <HI th.: IH1m.: pa!!.: tn mor..- ::·-i..:n,11.: tik-; or t11 
d:rL·lt ct1ntact \\ irh ,;ii.:.; and ,1•rr"rt di\ 1"1!111' 

I .:k111g tull aJ1:1nt:1g..- 11f [nti:rnt.'f c.1rariliti•_, ofr.:r' 
'i1l'Li,t! \;tl;i:_: !i1r tht: klllll\ kd!.!<.:-1!1[1.'rl\l\1: rh,trm,t<.:·:U(IL.tf 
.tri-l h111ti:d1r111111~: indthtr: [ ht.:r.: ;1rt.: ti1..: :1r.:.1. 11 h..:r..: th..: 
lnrc:r:.::t 11111tl,i ht.: im111.:J1.1rt.:I: 11'1:!111 to rharm:n:..-·1t1..:al 
.111'1 h!11ti:d111ol11'-': c:1;111r.1n1.:' 

RL·!.!11l.tt11r: .1.:ti\ 111..-,. 
I 11rt.:r11.tr 11111.tl ;'~.:,..-11..:..-. 

"l•l'['liL·r r.trt!l<:r-.lllp\. 
1 ·1ht11111e-r ,11rpurt. 
I l;-.(11\L'r\ \\,ttch 

I iit.:rL· h .1,.:.t11! 1nl•lrm.1t1un a1:td.1hk 1111 th.: lnrt.:rn..:t 
Ill ilk iitr;-,lll.'llel.' .tnd hi\l·\lle'lllt: .trl.'.I \\ Jth :til Jll:llt!r 
1J!!l1e·r,1t1n pr~ the· l11te'lllL'I. \I 1th t111111d.tr:1111' ... !.'CflL "<ind 
il.11.1h.h•:-.. 1r 1, 1111p11rLint ft1r ct1111pd 1t11 e· rc.h1ll1' !11 h:t\.: :\II 
111kll1c'l'lll. ": -,ri:111.1t1L· \l.ttch t11r 1'\lll.'" <111d dhco\t.:rin 
11 \lr.1L1t.:iltr11111 f>1,, /,., /i110/,,::1. \·111 I.'. \.t11:mhL·r 1·111.11 

Smithsonian Internet Service 
I 11 .. I kp.trr111e·11r .. 111 .. 1.t111 "1 rhl· I., \:.111"11.tl \l:1.,l'1t11i 

,,! \.1111r.tl I I! .1"r1 .tr thl' \1111th·.11111.ifl l11>r1t11t1"11 11.1-. 
i.11111< he'> I iht.• liifl"rllL'f ( 11111hcT ... .I •,Cf\ Ill' fh,lf \\iii ,til11\\ 
lnt.-rn•:t .1l'cl.' .-, r1· 11, 11t1llh'J\l11" d1•cum.·flt, .tnd d.1r.1b:t•L'' 
\f,,..1 111111hk 1 .. lhl I 11~..- "l'L'lllll<:11 l{,-,.1.,1c·1 .. r rhL· I., 

" .. 1111 .fl ti I krh.1rn1111 11 l11Li1 I" thL· 11•1rld. ·, I.1rc•nt l'iL'cl r1 'fl le" 
·l.11.1!,,1 . .- "' pl.1111 11l'C'1111h 11111n· 111.111 XX.11i111IL"11rd" I hl' 
ifl>ll'\ 111 I f1,!t1l ll,ii ( I llL".ll(lil',. ,l[l1l[iJt:r 1;ti11;ii•k ,l'f',IC.". [-, 

/', /; 11' '1'.' 

till' nw~t <.:t1mprd1::rh:\L· ht in~ t>ftlJL· 1.:ulkct,1r, r.:rrc·.;.:nt::J 
m th.: l ·s \,,1ti,111Jl I krl,arrum I h.: !lllhL'llm h''P'-'' t«ir " 
t~l\nur.1i1 k ruhlic r..:,p11ris..: "' tl1.1t 11 c;rn nu!-...: tnt•r..: 
1r1form.1ti1.m ,I\ ail.1hk in th.: futur..:. l ",.:r' c;lll rc'.tch th.: 
lkrartm..:nt 11f lh>t.m: ''n-lin..: thr,cu:'.h l .nt\e·r,11: ,,f 
\1!1111.:sut t li1.,ph.:r Client ,,,ft\\;tr<.:. l'tintact :11ur lnt.:rn..:t 
rr11\ iJ.:r for n111r.: int•innati1•n ah,1ut thi' ,._.n i..:.: 

The Biomonitoring database now available on 
CD-ROM 

rile \,a•i,111.il Bi,11,1,,:ical Imra..:r .·h-;.:.;,m.:nt Pn1gr:un 
t \.Bl:\1'1 1.)f th.: l 'nit.:J State'' lkp.1rtm<.:nt nf .\gncultur.: 
fu, dt:\ t:!l1p.:J a Cl1mruter d;1t;1h:1'<.: that pr,1\ 1Jt:, lhcr­
frtt:nJ[: acc.:-;, I<> ir.fonnatinn llfl tidJ t.:,l'i ,,f ~.:n..:ti..:.ili: 
m,1Jiti.:J ,1rgam>nh u,..:J m ;1gri..:ultur.d r.:-;.:ar..:h 
Cl'rllPl"t:J rrinnril~ Pf .:m ininm·:nt;tl ;1"'.:,,111..:nh fr11m 
ti.:IJ t..:st r.:nnit .1rr1t.:ati1.l[h rr.:rard h: th..: l ·sD.\ 
:\nim.il anJ Plar:t I k;dth [n,p.:l't1tl[J S..:r\ i..:.: t :\Pl! IS 1. th.: 
tir't \.:r-;i\ln 1.ifthe J.1tah;1-;.: i.; r11m ;l\,11bhk fr.:.: ,,f ch.tr~.: 
lHl CD-RC l\: !ht'. tlwr,iughl: -.;.:arch.1hl.: Jatah;h<.: c"ntains 
1-1i <.:n\ inmm.:ntal ;1,,..:s.;m.:nh as \\di a' '<.:\<:ra[ .:nJ-uf­
<.:\r.:rim.:nt r.:pnrt'i. lt 1, Jc-;ign.:J tn 111innn rh..­
hint..:chnoln,,:: r.:,.:arch commtmit\. ,rat.: anJ 111..:;d 
gn\ .-rnm<.:nh puhl H.: mt.:r.:-.;t grnur-.; .tnJ imcr<.:>t<.:J 
indi\ iJuals h\ prll\ iJing an ;1cc..:"1bk and u-,l'r-fri.:ndl~ 

form llf inf.1 rn1.ttinn. 
I h.: B111nwnitnri11g I bt;1h;h.: i'i h;hcJ nn ;1 l.t1!th 

"'t't\\,tr.: rr1.1gr.rn1 c:.ilkJ Sm.tr I c:\t. Sm;ir l.:\t rurh :r1 ;: 
\\·m,hn1, <.:rl\in1nrnl'nt anJ lt1,1, h.:t\\t:<.'11 S'll ;rnd SllJI•. 
:\~..:.:,.; tn \\ inJP\\\. Smar [ c\t ;rnJ a CD-Rt >\1 r..:.:d..:r 
Jn\.: j, rcquir.:J for 11r.:r:it1Pn .,f th.: J;tt;1h:1;.: 

I t1r nwr.: inf11rmati:in ab11dt th.: Bi11nll111i111m1g 
D;ttaha,.:. 11r 111 11rJ..:r :t fr.:.: t.:••r: 11f th:: c ll-R1 >\I. pk;h.: 
\HI!<.' t11 nr fa\. Dr :\rm l.1<.:hl'rl'> Park. \,;1t111n,ti Bi•'l11!.!ic.tl 
Impact :\'i<'i'lncnt [>;·~ram 1\,B[..\!'1. .-\!.! ll11\ 2221J. 
\\ ;h!1in!_!tu11. [)C. 202'.'0-2221!. l S·\. [ ·:!. · 12112I.ll1 ! --lX'12 
Lt\. 1...'.1121 -li)l--lXXX !.-111:111 I ichcn,parl-..ad.trth. 
l'\lh1b !_'.\)\ 

Quebec Centre offers Bt DNA database 
Rt.:,l'.trd1.:r' .tt th..: I l11rt1..:ultur..: RL"l'.trd1 .tnd 

[Jn.:l••rme·nt < cntrc· 111 '>a1r1t-.k.rn-"1r-R1d1::i1ct1. t)ul'fi<.:e. 
( ·.tll,td<t. h.t\C ;t11l,l"l'1l .111 t.:\ll'll\l\L' L'<llkLllllll 1tf [)\, ·\ 
till!!L':p11r1h tr11111 rl.111t .. l!hl'Ch. h;1ckr1;1 ;111d lt1nc<1 I he 
(1•lkct11•;1 1' 11,.:d Ill Ltlilflllllti<1n \\Ith .t ll\l\l'i t.:d1n1qlll' 
th.it 1.1p1dl: 1<kr:t1li.:, pi.rnh and llhc·ch 

( >ne of !he h.1.:tt.:n;1. l-.1. 11!1" .'h11r111c:i<111:1 11\t I i-, rh" 
11111: rl'"·,1.:r<.:d h11il11C"1e.tl 1:1,c·ctlLl<l.: ;11 ( .111.11Lt c >nc· 1>! 11, 
pr1 hknh. th.tr t1! 1.ir1 thk c·lkct11t.:11c".'· c11;:ld 1i11,! .1 
.,.,Jilt11•n 111 !he f)11::b..:..: IJ\:\ l1hr.L·\. thh r,·"111rL.· h.i­
~ilrL'.l·.::\ lh.·!p1..·\i f(,".:.1;·(hcr,1 \k·\'"·l1)r H! 111 !Hn 1_·, n11)r(_· 

dlc·Ltl\L' .1c<.111hf t1: l.1r\.1•: 
I h•: ( ·<.:ntn: \'.e'kt1lll<", ~·rll.1hur.1t11111 111ril re· .c-.11ehc·r. 

1111nntc-d 1n lt111t1n11inc• lh..:,L· illiL'' 11! rL''l',lrL h . .i·. 11 L·ll ,,., 
.1 Lllll•i'.111\ f\l 111.1r~ L't !he nl·11 Ill 

New 1_ fJ-ROMs 
lhc· I 1hr.1r: .1 1 I< l\I'.:\ I .. \.,1.1 ( .-111c·r 11.1 .. 1up111·c·d1-.1., 

llL'\\ < ll-l{C i\I pr.,d11Lh \YIH I> .11:.I lhL· I .1nh \1111111111 
llil' \''rll-<.I> 1.\1,1:1111 .. ;/ ).,1,.1-.,.,A. :q1ii 1· .. 11.-1 

;111bl1"hL·d h\ lhl' I ·nliL'll '-..1il••ll. 1. !he· Iii" .f '"'lij'rl'IJc·:1 
·,111· ·.t.1n.l.1rd 1111nn.1111111.1i «lflll'll.111"11 11: 11 .. 11.1 1.1;1 .11 ... 
.n.11l.1hlc It pr1l\1d1.". h1111dre-.I ... 1 ..-11•:. 1111 '""""11·111 .1:1.! 
""ri.d ,t.,Pl'cl" 111Lk111 ,1\<.:f ~IHI' 111111!rlc", !11.1.k:1111 .·I 111 
thL· pr111t 1cr .1111111111it d.11.11hr•111•.•lt I 11•i11 I '1'1 I .111.l 1" .1\.11i 



.thk ,,n th.: l·D-Rl l\I 1.,11h .t, .1 J;1t.1ha,r: anJ .h im.1g.:-; ,,f 
r<.'\.t page-; ,,f thr: h:1rJ-u1r: public1t111n. I h<.' l·D-Rl l\I 
f.1cilit.1tc:-; the: -;.:;irch ,,f Jata ti: c,1untr:. rcri,1J. 11r 'P<-'crtic 
,;:nc:, I<.' g. r<•r:1l:tttlllll. D.1t.1 r<:lrl<.'\t:J ..:;tn be: rrint;:J <•r 
J,n,nl11ad;:J !I> l<.'\l l.11[lh DBF for.nah 

rhc Ltrth Summit U)-RO\I r' a .:1•<•rcr.l!i\<.' 
int~>nnati<•n pn•.ir:ct ,,f l "'\Cl D. lDRC anJ th..: l·an.1J1an 
Cr:ntr..: f1•r t l.:.:up;1tr111ul I kalth :mJ Sakr:. It c1•ntai11s the: 
full tr:\! ,,f the: J1H:um..:ntati,1n rl.'latt:J t,, th<.' l'arth Summit 
anJ ih rr..:rarat<lr:- -;tag.:s. rlus <.'\.11.'n,i\I.' bad.grounJ 
matc:rr.11. l"hl' Jl'Cllllll.'llb arr: in thl.'ir l>rigina( languag..:. 

[ ·,ing -;..:ar.:h anJ rctri..:,al Sl>ft\\arc:. Jllcumcnts can br: 
ac.:cssr:J 1.'rthl.'r ti: titk 1•r 111pic. anJ can be printc:J 1•r 
r:\.pnrtc:J tll .1 tik. lmagr:s can bl.' -;;~•t:J using th.: \licws<•ft 
\\.inJ,m, l'ain<b;itsh utilit: I"hr: l.1brar;. \\ill bl.' harr: h• 

t'f<l\ ltk , ... arch nutpuh fnim thr:-;.: (\\\) 11<.'\\ rn•Jucts. 

Directory of Biotechnology Information Resources 
DBIRJ< j, a multr-c1m1p11n.:nt J.1t;1bas.: nmtainin:,. 

mfnrmati1111 1•11 a \\iJc ~am.'.r: ,·( rc:-;1nm:c:s rdatc:J h1 hill­
tcchrwl1•g: and nw!.:;;ul.tr billh>g:. l"hl''I.' r1·snur;;c:s incluJc: 
11n-linr: J;1tab;1,cs ;mJ n<:l\\"rk·;. publ1catil•ns ~u;;h a-. b,1oks 
.me! r..:ri11Jicab. 11rgani;;•t111n-;. anJ c1•lk..:trnns anJ r.:p1hi­
[l>[!I.'' ,,f cdl-; arrJ 'uh:.:llular <'krnc:nh l>BIR als11 iJt:nt1-
tlc:' gr1•ur, ;1r1J 11rgani1ati,1n, \\ 1•rkrng nn i"ut:' 11f nnmr:n­
d.1turr: in b111tr:ch~11l11g;. ur nwlr:n1l.1rb111li1g;. I hr: J;Jt.1h.1,r: 
1, ;l\,1il.1hlt: .h ;1 -;ub,r:t nf thr: \;,1ti1•nal l.ihr.1r: 11f \k-li­
Liti<:·, ()['{l l'.r f rDircctor\ of l!1fPrn1:1ti1m Rr:"1urcr:, 
1>nlinc>J;1tah.ht:\\1thin \l.\r, \llDl..\RS~ ,:,rr:m. 

RL·c11rd.s 111 l>BIK uH1!.11n mhl[l11.l!1011 'uch as tht: 
rurnr:' "f 1>r~;11111.1t1:1rh. puhli..:.1t1"rh. 1>r J;1tat1a'c'. rd.:\ anr 
.tdJn:,.,c:, and tr:krhnnt: nurnhr:r-; .. 111d rt:latt:J !>BIR 
rc:c1irJ, Kt::\\ "r'I' dr;1\\ n fr1>rn \;I \t"' \kJic.tl Suh_it:d 
I k.1ding-.; I \!cSI I KI .111d 1>rllL'[ 'rr:..:r.rl 'llll[(l'' .lrL" ;i-.;,i~nt:d 
[tl r:.1..:h rc:c11rJ (1\ alhm f!lr <.'.ht: in ,r:;irchm)..'. f11r rarttC" 1 . 
..:m:c<.:ph lnf11rm;1tron 'pt:..:rtlc 111trhlr\1Ju:tl rt:,o1ur;;r:, ,u;;h 
.1. !SB\; number' t"r h1111k'. numha ;1! rr:u>r (,fur d;l!;1-
h.1'..:'. L'k .. i, ;rl'" rn..:ludc:,'. 

!Ji\IR 1' ;1 <.:llmp11111:nt ,,f !>!RI l'\L .. 111 \l.'.1 ,l.uah.hr: 
111.11 ,·.,rtt.1111" dc:,<.:ripti11n' "r .1 \,lr!L'': Pl 1nfurm.1ti11n 
rc.llrtrc..:' rc·l.rtcd h> h..:;dth .md h111rnL'dr..:rnr: \\ ~11k 
,t:,1rch1llc'. IJIRI 1\1 111clu,1llll .1! •!1..: r.:rrn !JlllR ht) 111 ;1 
'L·.rrch '(ll,T: \\,ii rL .. ,lr!d p•h(llE.'' [II [L'lllf,1' Trllfll I Jill({ 
lllllR L.111 h: •t:.rrch..:d h\ ,11b1..:cr. thL· IUlllL 1>! thr: L'll!rt:. 
:.:r:llc'r.1ph1c l11c.1k. ~,·;.\\1•r.J, .md \ks 1: ',,;(.\!", 
t iR \ 11· I l I. \II ll ~ "1t!\\.1r..: -;1r11p'.1ti•:"L'arL"hm:!tht:,l.1t.1-
l,;1,t: 1111-linc 11r 1>Jf-l111t: prn1t11H.' t>f t.:lltrrr: 1H 'fl<.:<.:rtic 
p<'rt1111h 11t •c,11rd, 1' .1\.11l.1hlc ,., \,1n..:r.1 11t print "!'l111rh 
.rl!"1\., .1ddrr illll:il c11·.t11m11c• l t. 1rm.1h 

(li\11\ (.Ill b,· \hL'\I (ll ,Ill\\\([ \lllh qu,·,r111rh ,l\ 

\\ h.t! d.1Lth,ht.', Lh.1r.1Llt:rl/L' Ll1>1llll'.' \t:ll<•r' .ind 
II ht.'[L" l;lf\ t!J:.''l' \L'l111h h,· llbl.!lllt:d' 
·\re thc·rc· ,lfl\ fll'.1d11 11111\-:r·,1[\ -.1ftil1atcd bill· . . 
1L'Llrll11l1>'.'\ Ll"lllrc·, Ill '\n1 Y11r~ St.rk·' 
\\ h.11 .1Jt[1\.1rc· 1, .t\,11l.1bk !1• .111.1(\,l· 11111k.:11l.1r 
"l'qllt.'fll !,.'..., , 

.\r·: the· re· .Ill\ p11h!1•.·,1tlllfh \\ itrl 'l tlll'li·· llfl !he· kc'.ri 
,1.,pn 1·, "t 1111 !1'< h111Jl11c'.I ' 
1. th,·r,· .: ·"llrl'c' fllr 1Jht.11n11w p.1th11'.'l'llk 11111:.:1 111 
I 11c·l.111.!' 
I. thv ( rc-r.h,11l!.. ~ I wile"( IL. S1·1p1t.'ll'.; I >.1!.; ;;,:!ll 
.11.11!.thk llll Ill.I 'llL'(ll Lif"'L'' 

I ll\lf{ "'.J\,1il 1hk .'I h"11r, 11.11 .. n1·11 d.11, 11,·,·t.. rl111111c•:1 
tht.· l>llU 1\1 d.1t.1h.1.,· 

Rcgi,t..:rc:J us..:rs ,,f '.;1.\1"' 1>11-tmt: ,;t:n rcr:' .:an .. !<.:<.:<:'' 
DIRLl\L anJ thus !>BIR ii;. Jrrc..:t J1JI 11r 1lm1ugh 
I'.\ !Li<\ I' I. l'Y\1'.'\ I' I. SPRI\ I '.\I ! anJU l\ll'l ·q R \T 
tdt:;;11mm1a11..:ati<•n nc'l\\l1rb .;carchmg t:llh<:r Jtrt:.:tl: ,,, 
u.;rn:; 1 ;R:\ I FFl I \!l D. 

Fnr inf,•rmatwn .. 1h,1ut !JBIK c:11nt.1;;t· DBIR 
Kt:prl.'s<:ntati\t:. Spc:cialr11.'J lnr'<>nnatr,•n Sr:n r;;r:s. \;.1ti<inJI 
l.1hrar;. 1•f \kJit:inc. 8t>Otl R11c:t..\ tilt: 1'1~<.'. lktht:,J.1. 
\ID :>o8'l4. Id. tYt1l 14%-~1r: L1\. 1.~u11 4So-.~~-~-. 

l'-nuil: amt:s<:n ,: nlm n:h gn\. 

Dirt:?ctory of Information Resources On-line 
DIRLI'.'\E rs 111.: '.;ari,inal I.ihr;1f\ ,,f\kJicinr:·"'n-1111.: 

dataha'r: cnntaining h1;;;111,1n and Jc:s..:~1pt1><: intiimut1,1n 
ah1ut a \\idL' 1ari.:!;. 11f informa!:,1n ,c:,,1ur..:c:' inclu,!ing 
11rgani1a!i1l!lS. r<:sr:arch rt:Sllllr.:c,. pr,1jt:c:h. Jataha't:' anJ 
dt:ctn1ni;; bu I kt in b,1arJ:> <.:1>n.:c:rn•:J \\ ith hr:alth •. nJ 
h1,1ml.'di..:111.:. !his infom1ati1m ma: r1111 hr: rl.';1Jrl;. a1;1il.1hk 
in hih1i,1graph1L Jatahasc:,. ' ;tch rc:..:1•rJ ma1 ;;,1ntam 
information 1111 the: puhli..:ati<lrls. hnlJing' ;md -;t:n it:t:' 
rr11\ iJr:J. 

DIRLl\L foe: use:,; rrimaril;. <Hl hc:alth anJ h111rncJiunc:. 
althnugh it ab,1 pn11 idc:s limill.'d ;;o\c:rag.: ,,f snmt: ,1tht:r 
'Pl.'<.:ial intt:rc:.;h. rhcst: inform~1ti11n rl.',llll~<.:.:s fall intll rn .. m;. 
catt:gllrir:s induJing kJc:r.11. st.It<: :·nJ lti..:al g1l\ t:rnmt:n! 
.1gt:n..:1..:s: inforn1ation ;rnd rc:krral <.:t:ntr.:~: pn1k"111nal 
,,1;;i<:tit:': -;r:IP1t:lp grours .mJ \Pluntar: a"'1crat1tl!h: 
;1..:adr:mic anJ r.:st:ard1 rrhtrtut1on' ;md thr:ir pnigra:nmt:': 
inforrnatwn ': s!<:n1' anJ rc,t:ard1 facditrr:' 

DIR I.I'.\ L Cllntains 11\ t:r I~ .ooo rcc11rJ, rnr:rgc:J frllrn 
thr: foll11\\ rng ,11urcr:' 

- '.'iatinnal Lihrar~ of \lcdirine I '.'Ii L:\1) 
(ic:ncral hi111:ic:JiL·;tl rr:"11trcr:s ..:urnprlt:d h\ tht: 
\;u1onal l.ihr.lf\ llf \kJi..:int: 
ODPJll' '.'iational lkalth Information Center 
l>atah;m· ~JIR) 
Supp:r..-d h:- thr: I lt'tic·: 11f IJ1,t::hL' l'rr:\t:n!111n ;rnd 
I k.rlth Pn1n11ll1nn 

- l'oi,1111 Control Center, Li\I tl'CC) 
.\c..:rr:df!r:d ..:r:11trr:' curnprkd in c:111l;1hPr;1t11>n 1\ rth 
rr:rr..:,c:nt.l!1\r:' uf th..: .-\mr:rrc:.:n .. \""..:1.111"r' 1>t 
1'1>1"111 ( ·untrt>I ( ·..:nt<:r' 
l~egional :\kohol and Drug :\"areneS\ Rl'so1irce 
'.'il'l"orl.. tRAl>AR) 
lnt11rmat111n prm rdr:d h: tht: C >lflLt: "t Suh,t;rnc:c 
:\hlht: l'r.:1r:nt1on·, \.1t1111i;i! ( k.1rrn:!h11th1.: t1•r 
·\k<1h11I ;rnd llru~ lntorrn;tt1u;1. 
lli,lnr~ of \1edirine {ll\11>) 
l'rlld11c1.:d h: the ll1,t11r1 1d \kdr..:1111.: ll1\1·,111n. 
\ .1111111.rl I 1 hr.tr\ 11! \ k,: ll In·: 
.\1 ate ma I and Chill! ll1·alth I \1C JI I 
!1r11duu.:d h: thl· \:.1t1l111,rl C ·c·nrcr !or I d11c:it111n rn 
\l.1t<:rn.rl .rnd C hrld lh.ilrh 
AIU"i 
l'r"d1r..;,·,i h1 rhc 1 · .. 11kr" f.1r IJ1,c.1"'. c 1111trnl··, 
'\.1!11111.11 :\lllS < k.ir111:'.l1<11r-i.: 
l>irl'rlor~ of Biolcd111olog~ lnforrnalion 
1fr,011rl·e, 11>Bm 1 H, 

l'r"d111nl h\ rh,· .\mn1<.rn I \Ill'< 1tlt1rrc· < .,'lnt11111 
1rr11kr ro111r.11·1 t11 ~ .. I .\I 
."idf-lldp C'h-aringhoU\l'' {."ill() 
l'r"d11c·,·d 111 r, .... p"r"'. !11 rh,· S11r~c"11 c 1Cll<·r.rl··, 
111111.1!1\•: 111 S··ll·I kip ;111.J i11i1.l1c I k.rlrlr 



- '.\IH Research Resources (!'ilHRES) 
ln!imnation on NIH-funded research resoun:es pro­
\ ided b;. :he National Institutes of Health 

- Health Sen·ices Research Information (HSRI) 
Produced bv l:CRI ur>Jcr contract to the National 
Library .f Medicine. 

DIRLINE CJ'l be Jccessed' ia direct tdephone line. the 
IEI.ENET SprintNet. TY\1NET ,1r CompuServe nation­
wide teh.:comrnuniLations networks. or by the Internet. 
DIRI.l\:E is :ilso available using GRATE Fl :1. MED.R soti-
\\ar~. 

DIRI.INF can be searched in a variety of ways. 
lieo~raphic searchi.1g t,~ countr;.. or l :s Pos~al Sen ice 
abhre\ iation for sta!~ nat~'es. and zip or other pustal codes. 
allows the retrieval of r:::;oun:es \\ !thm a specitied regwn. 
I 's,·r interested ir IPcating resources by name 0r subject­
matter can speci.~ eit~er words appearing in the name 
tidd. the text of the reco1 d. or keywords. or enter \kdical 
Subject !leadings ( \kSlll 

The fnll•.l\\ ing represent;: portions of a [)(RI.INF 
re..:ord: 

Secondary source id: IIR 238'> 
'.\amc: 1'\ati11nal Women·s Ilealth Resource Center 

/'11g1· ~./ 

Address: 2-t-tO \1 Street. '.'\W. Suite >2:': 
Washington. DC 20037 
Institution contacts: Pwgram Director.1202 )231.)060-t:' 
Abstrac:: The '.'iational Women's Health Resnurce 
Center is a nati,mal organilatllln de\oted S<lld;. to the 
health of women. Its services include a ..:nmpkte range 
of clinical. education. research. ps;. chologi1::il support 
and information programs. HOLDINliS: Publicat1<llh 
include the National Women· s I lea Ith Report f quarter!;. 
ne\\ sktter). a fo e-;.ear index and '."WllR Series P1ck­
ets. There are charges for subscriptions and ba•:k issue 
orders. 
'.\1eSH he.iding: *l1;. naecolog;.: •Women ·s Health 
Sen ices. 

DIRLINE is a\ailable on the '.'ll.!\1 computer facility 
2-t hours a da;.. sewn days :t week. 

For information acov DIRLI~F a..:cess. or 
MEDLARSl!. ser.ices contact: !\1EDLARS \lanagement 
Section. National l.ibrar: of \kdicine. 8600 Rockville 
Pike. Bethesda. MD 2089-t. Tel.: ( 800) 638-8-tl\O. 

For information about DIRLINE content and search 
strategies contact: Specialized Infom1.ition Senices. 
National Library of \kdicine. 8600 Rocbille Pike. 
Bethesda. MD ~089-t. !"el.: (3011 -t%- I I JI or 
(301 l -N6-J l-t7. 




