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TO OUR READERS 

The Inter-Agency Committee on Sustainable 
Development (IACD). at its second session. approved 
the responsibilities and functions of the Task 
Managers for the various chapters. issues and 
programme areas of Agenda 21, which arose from the 
UN Conference on Environment and Development 
held in Rio de Janeiro in 1992. The main functions of 
the Task Managers are to promote information 
exchange and interagency contact. catalyze joint 
activities and programmes. and develop common 
strategies to implement relevant parts of Agenda 21. 
In addition. it has been agreed that the Tasl< 
Managers will, in collaboration with the organizations 
c.oncemed, prepare coordinated inputs for the 
consolidated report of the Seaetary-General. that will 
focus on common UN System strategies for the 
implementation of Agenda 21 and identify areas for 
further action for consideration by the Commission on 
Sustainable Development. 

Agenda 21 addresses the pressing problems of today 
and aims at preparing the world for the challenges of 
the next century. It reflects a global consensus and 
political commitment at the high~st level on 
development and environment coo~ration. Agenda 
21 is a dynamic programme and will be carried out by 
the various actors according to the different situations. 
capacities and priorities of countries and regions in full 
respect of all the principles contained in the Rio 
Deciaration on Environment and Development. It 
could evolve in the course of time. in the light of 
changing needs and circumstances. 

Since UNIDO has been designated the Task Manager 
on Chapter 16 of Agenda 21 (Environmentally Sound 
Management of Biotechnology) we will welcome 
contributions from readers of the Monitor who are 
actively involved in promoting sustainability in the field 
of biotechnology. An ad hoc UN interagency 
consultative meeting to prepare the scope of and 
procedure for the preparation of the Task Manager's 
Repqrt on Chapter 16 is planned to be held in 
mid-September. for which position papers sent to us 
by readers from biotechnology industry associations. 
non-governmental organizations. research policy 
establishments and the like. may be taken into 
consideration for background documentation to the 
report. To tr.is end you will find in this issue a loose 
leaf sheet with points for consideration. but this is 
stnctly only to be viewed as a study guide. 

You will nctice we have a newly designed cover -the 
next issue will have slightly different print A time for 
change. hopefully for tfle better. 

Malee Suwana-Adth 
Scientific Editor 
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A. NEWS AND EVENTS 

UNIDOMWS 

UNIDO"s l>i1)technoiogy progr.unmes for Afric:i 

As part of il<; programme of offerin~ opportunities 
to African countries in a comprehensive way for 
:o.-ustainable ec1momic and social development. a set of 
initiatives involving bi.:ttedmology applic:.1tions th3t can 
positi\·dy impac..1 important sec..1ors and yet operate at a 
levd appropriate lo e~u.ti country hzs been prepared. 
BiotedJfKllogies can play essential roles in fostering 
development. and will give competitiw advantage tn 
nation-; th:it harness its possibilities. t_~lDO"s programme 
operah:s both wrtic.illy. in fostering development in step
wise fashion from simple 10 more sophisticated as countries 
devell'p inlra.<;tructural support in biocechnology expertise. 
and horizontally. or regionally. as networks are built and 
develoJled on themes of common interest. 

I. Assisting Af~ican countries to acquire 
infrast.-uctunal Hpertise and support for 
implementini initiatives in biotechnology 

In Decemt-er l!J93. l 1NIDO spono;ored an African 
Rt•gion:tl Training Course on Modem Biotechnologies in 
Haran.·. Zimbab~v... The International Centre for Genetic 
Engineering and Biotechnology llCGEB l and the 
Intermediary Biotechnology Sef\ice 1IBS1 al the 
International Servu;e for National Agricultural Research 
t ISNAR) each contributed a resource person to the course. 
II is UNIDO"s intention tG develop. in collaboration with 
JBS at ISNAR. the facilities at the University of Zimbabwe 
10 become a regional training centre within Africa for the 
training of African sc..ientisl'! in these advanced 
hiotechnologies. 

The ICGEB has been a l'NIDO project since •ts 
initiation in 198~; it became operational in l!JRb. and ha-; 
been the only operating laborat'.'.lry in the field of genetic 
engi11et•ring within the l 'nited Nations system. The ICGEB 
is to become an autonomous international agency in early 
llJ94. but a 1.nntmuing close a'isociation between the 
ICGEB and l'NIDO pre.'ients a unilJUe opportunity for 
ongoing promotion of fundamental and applied research in 
biotechnologies for the b<:nefi1 of developing countrie~ in 
support of their industrial development. 

n. Reiional !lUpport for biotechnological 
development 

The Afri,an Regional Centre for Technology 
tARCTI and IJNIDO haw had a cooperalivl' agwemen110 
work together for some yl'ars In cnnj11111.:tmn with 
I JNIDO"s IDDA African Regional Symposium on Frl(ld 
Ft•rmentation Technology hel<I in Dakar. Senegal. from 1.\ 
10 16 l>ecemher 199.\. UNrDO"s linkage with ARCT will 
he slrengthened and promoted. ARCT will he idcnlifymg 
importanl African 1edmici.I focal points for IJNll>O· 
promoted izlohal IK'I'-' orks in lhr following areas: 

- I -

I I I lr.ldltional food fermentatim: tedmoh•gies: 12 I lac.:tic 
a'-;d fermt•m:::i\•11 tedu1olo~·: c .\ l cassava pnx--essing 
t~hnology. a ~'llbjec..1 that encompa.s.-;es not 1,nly f1lt.id 
industries but also animal feed industries: 1-l 1 m11-;hro11m 
biotedmofogies and biocom·ersion technologi'-'S for 
sustainable industrial development and 1.'i I marint• 
biotechnologies. With the development of global linkages. 
African countries will l~n be able to enjoy incn.-ased 
opportunities for interregional COl.'!'Cration and development 
within the functioning of these global networks. 

An imp<.,rtant point to note is that the Oecembt:r 
LINIDO IDDA Symposium in Dakar wa'> held in 
cooperation with the African Agency for Biotechnology. 
The African Agency was formula1ed by l'NDP in 1441 
with headquarters in Algiers. The coming toge!ht-r of 
African sc..;entists and specialists at l 1NIDO"s Symrosium 
will strengthen scientific expertise and extend lmkages 
within the African Agency. 

Discuo;sed at the Networking Session of the 

symposium was a proposed UNIDO delivery mechanism 
for biott!Chnology transfer to. and cooperati<'n among. 
countries in the African region that is to take place 
systematically. initially through consolidation of resources 
and the ac..1ivities of ARCT. the African Agency for 
Biotechnology. and the African Regional Training 
Programme al the University nf Zimhabwe. This LINIDO 
delivery mechanism can be envisaged in 1t-; operation as 
the completion and linking of a still incomplete system of 
train tracks between centres of acti\·ity on which will nm 
!he engine of biotechnology tran<;fer as a multi-purpose tool 
for African irxbstrial development. 

In addition to these networking activities. l 1NIDO 
is actively developing a project for the building of 
databases identifying indigenouo; biotechnology expenise in 
African countries. The goal is to catalogue and link 
activities appropriale for commerciali1..ation and lo build 1111 

the experiences of successful biotechnology transfer in 
other devtloping countries. in particular in developing 
counrries in South-East Asia. The projt-ct is imernled 10 
enable the tran-;fer of these African biotechnology aclivilil'S 

to small-scale African enterprises and industries. Several 
international donor agencies bve expressed in1erest in 
working with UNIDO to ensure lhe sustainallle opt•rauon 
af this proposed Network for !he Commerciah1~Uinn of 
Afncan Biotechnologies. 

tlN and other organizations' new~ 

Bwdiversity rreaty 10 wme inro force for I 1JQ-l 

The UN Convenrion on B1olo)Z1cal 1>1vcrs11y Clllll" 

info force on 29 r>eccmher I IJ9\ following ifs ra1ilic~11011 

hy 111 counrries. The first ml·eting of rh•· part1e~; 111 the 
I "onvenlion will follow during 191>4 

TIK' treaty 1s designed 10 stem 1111.· Ins.~ ol lh~· 

world's l'Stimated Ill million pl;ull and animal spl'Cil'S and 
thus ils izenetic rl·sources. Ankle I of lhl' < '11nvrn1in11 



statl·s it'> objt.'cti\"es a.-; ·· ... the consen;ation of biological 

di\·ersity. the sustainalilt• use of its Wmp<'llt'nt-; and tlr fair 

;md t"tluitaMe sharing of !he benefits arising out of the 

utili1alitlfl of ~e1ll·t11.: resoun:es ... 

Th.• C1lfl\·ention 's interg1l\·emmenral commiuet' met 

in Crt'lk'\"a in Octol-t-r I l)Q~ to discuss national stra!egies for 

reversing •he loss of bit-.ii\"ersi~·. A technical w!lrking 

grnur aho t':\amilll'tl how lo dt'cide which prn_jt'l1S should 
ht· giq•n priority anti which imemational funding hody 
shouhl npl•rafl• the Corwention ·s finances. 1S1,un:e: 

F111·1'f'f•ln ( ·1ra11i1·.1/ .\'1•wJ. 18 ( ktobl'r I 99_l ·, 

Wh\" the Gloiial En\"in•nmt·nt Facility nt.'l'ds refonn 

From the t•utset. t>illtli\'ersity con-;·~rvation was one 

of the lilnbal Environment Facility's 1GEF1 four principal 
;ueas of u>ncem. Fnny per l·ent of the fund is designated 

l1•r t>in1liwrsi1y. ;m amount that far surpasses the relativdy 
small inveslml•nts that ha\"e Ileen made in this field over 

lhe rast few tkcadl'S. Tile GEF biooiwrsily projcl.1S range 
in cost fmm under ~-l million in Cuba and Mauritius to 

~.lO million investments under discussion for Mexico .ll1d 
Rr;11il 

Today. three years after its creation. the GEF is up 

f1•r re-evaluation. It has immense potential to effect 
d1ange. hul major rdonns are needeJ if ii is lo have real 

impact on prnlt•cting glot>al hiodiversity. At present. the 

<fEF is a h•ose aggregate of different ae1ivities. a sel of 

pmjcl1s that art· really a variety of experiments. some 

piggy-h;wkt·d on existing World Bank 11r UNDP-financed 

projt.·cts. and nlhl'rs 1ha1 stand alone. It is hoped th.11 

following the pilot phase. lhe GEF will work closely with 

tht.• Rin<liversi1y Convention adopted in Rio de Janeiro. 

l'nsuring a more strategic and prionli1.cd approach. 

Since its creation. the GEr ha.~ assemliled a 

portfolio llf some ..W hwdiversity projects with a total value 

or approximately ~~IHI million. Because of the large scale 

of nm1y nf these projects. the immediate threat lies in 

alloc;11ing milltons nf 1lollars lo fll'dgling natural n·snurce 

manaJ.!l'lllc:nl Sl'Ctors. which in many developing countries 

:m· muhk to ust• llll' money effcctiveiy Part of tht· 

prottlt•m tit's in the (iEF's current opt•rating stylt•: 

n·strittiniz its ltimling 111 large-:;cale projl'ch ch;1nll<'ll1~cl 

nnly 1hro11j.!h ct•ntral J.!llVt'mnll'nts. This is poor!~· suitt•d to 

l>i1.,hw1si1v coml·n·arion. 

Tn ht· Slll1:t'ssf111. hio11iversi1y conservation re~uires 
;1 lll''t1fll1• approad1. \\ ith shr•rt projt'cl cycks arnl smallrr 

1111tial inwstments. ~uppnrtt•d hy lnnizt•r-tt'ml funding 10 

l'nstm• tn111in111ty. Tlk' <iF.F Small <ir;uus Programme fnr 

Non-< im·1·mmt•ntal Orj.!anizations f N<iOs 1 - inilialrll ancl 

111anaiz1·d hy ! 'N!>P - 1~: a gnod first step. h111 rt•prrst•nts 
only ~ to ~ pt'r lt'nt of lht• total <IEF portfolio ancl ha;.; 
h1•1•n slow to rnml' 1111 line. 

M!lreover. most of the expenise on l:>in1liversiry and 
much <lf the cap:Kily 10 implement field projer..1s res1s 
outside the gll\'emmem sector. l'ndc:r the cirrnmstances. 

projel1 review sht,uld be plal-cd nwre in the h.md.-; tlf 

national or irrema1ional NGOs \\ith exlensiw expt·rience 

in a country or prc>jer..1 site. Fmally. thl' GEF shoultl wc>rk 

with gowmmeots and thl' NGO community to lakt• :. 

:<>erious l1,11lk al biodi\'er.;ity CllllSCf\"atitln ??riOrilics. 

Thn,ugh 1tr GEF. the international community has -
al lo11g la.o;! - the finanl;al resc>ufl.-cs lCl con<;er\'e our poorl_y 

unticrstood bul glc>bally l-rilical natural resourct• base. Tbe 
GEF is in a position tc> use the valuable lesson<; of it-; first 

lhrel' years lo design a more effective structure for futun· 

biodi\"ersity rnnser\'alion effons. 1Sourl-e: ClwiaJ. ttN.l 1 

From IBPGR lo IPGRI 

Following tlr ratification of it-; Headquaners 

Agreement and the publication of the Agreement in the 
< ;c1::t%J Ujji.-it1le of the Republic of h.!ly. the International 

Plant Genetic Resources lnsti!ute 1 IPGRh hao; stan~d to 

funl.1ion a-; an independent institution of the Consultative 
Group on lmematiooa! Agricultural Research and a.<; the 

successor 10 the International Board for Plant Genetic 
Rt"sourCl'S ( IB PGR). 

IBPGR will continue 

April/May 199-t. 

To emure an ordl'rly tran-;it1on. 

to operate ;ilongside IPlrRI until 

While IPGRI will operate as an independem 

in1em.11ional iilstitulion. its long association with 

the Fc>od and Agriculture Organization of the 

United Nations on programme matters will be maintained 

under a Memorandum of Understanding on Programme 

Cooperalioo. signed on 21 September 1990. 

IPGRI wa.-; established ao; a legal entity under 

international law more than two year: ago undt'r the terms 

of agreement signed by the Govrmment~ of China. 

Denmark. Italy. Kenya and Swi11.erland. The agreement 

has Ileen signed by an addi1iona1 20 countries: Belgium. 

Bolivia. Cameroon. Chile. Cyprus. Egypt. Greere. Hun gal)·. 

India. Iran. Jonlan. Pakistan. Poland. Portugal. Romani.l. 

Russia. Senegal. Syria. Turkey and Uganda. 

IPGRI has four major ohjectives. First. ii will a.'>sist 

cnumrics. particularly io the de •eloping world. to a.o;sess 
and mt:'el 1h<·ir nc·e1l<; for the conservacion of plant genetic 

resntm:rs a111I to strengthen liaks to users of thosr 

rt•sourct•s. Srcor~t. i! will huild imemational collatmration 

in the conservation all\! use of plam gt"nctic rt"sourn·s. 

mainly through lhe support of networks on hoth a cror and 

).!t'ogr:tphical hasi~. Third. ii will work 10 tlt•velop and 

promo•e improved strategics :md technologies for the 

rnn•wrv:ilion of plant genetic n.-o;ourccs Finally. the 
Institute will provide an infnrmalion service 10 infom1 lht• 
w,,rl<l's iienrtir rt·sourcc.~ community of hoth prat·11cal and 



scit."nlifo.: de\·elopmt"nl'i in lht.' field. I 51•un.i.•: . .\fri1-.ur 
l>irrrsm· No. X. Fd>ru~· l~I 

WHO lntl'matitmal i..aboratorv for Bit1lo1?ical 
Standards 

The National Institute for Biological Standards and 
Control 1NIBSCI is a WHO International Laboratory for 
Biologic~ Standards. A major aspect of ilS work is tht.' 
development and establio;hmem of international standanis 
for biological substances. an activity which is underpi~d 

by appropriate research and development projects. l' .g. on 
tht.' design of novel hioassays. 

The Institute also undertakes-batch release testing of 
l>iologicals including vaccines and producLo; deri\·ed from 
human blood on behalf of tht.' LTK Department of Health 
and WHO. 

Seoices :wail:thk from NIBSC include: 

Ii) Preparation of biological reforence mate1ials. 
including filling into ampoules to high 
reprodm.1ivity and exacting specifications: 

I ii l Frene d~·ing: 

I iii I Pilot studies to ao;sess candidatt." referenn· 
materials: 

tivl Testin~ of biological produ1..1s. 

For further infom1ation please conta1..1 I in 
confidence): The Director. NIBSC. Blanche Lane. 

South Mimms. Po"ers Bar. Hertfordshire. EN6 .~QG. llK. 
Tel.: 1441 707 t-.54 75J: Fa~: 1441 707 646 854. tSource: 
ERIS. Vol . .<. No. 4 1 IQQJ1) 

LTNESCO holds first mt."eting of lntematicmal 
Commitlel' on Bioethics. 15-lfl September 199.\ 

Tht.· \ 'nited Nation<; Educarional. Scientific and 
Cultural Organi1.1tion has scr itself an ambitious task: "the 
t•xplorarory srudy of the condition'> for the possibk dr:ifting 
of an inrem:11ional instrument for tht.' human gt>nome'. 

Its chosen instrumt'nt. an lntt'mational Committt'e 
on Eh1ll'thics t ICB l of 47 eminent l:t•\·yl'rs. scienrists and 
others. met in Paris undl'r thl• chaim1anship of 
Mnw. Noelle Lenoir. nwmber of Fram.:l'·s Constitutional 
< ·ounol. and aurhor of the report whkh precedrd lhl· 
thn•t• laws now in 1kbate in lhl' Frt'nch Parlianwnt. 

I TNES<. '( > Din·ctw·-General Federico Mayor opl'flt'd 

rht• first nwetinj.! wirh a SJll'rch emphasi1in)! tht• nrl·d to 
maintain frel'llom of research and access to knowkdgl' as 
wl'll as to control abust•s. M111t'. Lenoir prt'sl•ntcd rhe 
rt'Jlllrl of 111'.' Scientific and Tt•chnical Orientation (iroup. 
whid1 had \q1rkt•(I sinl"l' Dl·rrmbcr 1911~. 

- ~ -

The n.'p<•rt 1.:nndud~·s that ··rlk' llmt• h:L" l"<>lllt' I<> 

draft :m mtt•m.11i1~n:d star11.lanl-sl'tting mstruml'nt. b:L"t'd on 
t.'thical ~uukl.Jllt.'s. c1\l11.:t.'n11ng: 

Tiit.' status 1>f km>\1. kJgl· 
Pn>tl·cting lhe human t->t.·ing 

Sakguanling tht.' human SJ'l'Cil·s 
Edm:a1ing. tr;!ining and infonniag tht• rul>lic.'" 

There was some di-;sent as 10 tht.' ICB ·s al>ility h• 

address the intercontinental compkxitit.'s of patent laws and 
the rationale for fot."tlsing on human gem>n1l' reSt."arch whl·n 
t•xisting arid simpler st"i1.·n1.:t.• and tl·chnoh•gy 1.:an IX' and is 
unethically t."xplo;tt.'d. l'!Ut the Commiltl't." commands grt.·ar 
expt."rtise. anlllng its own mt.'rnhl·r.; 1'r l>y invitation. :md 
LTfllr:SCO may ~mcceed in developing an imtruml'nt 
commanding respel1. without s1igmati1jng tht.• llt.'\\ 

techniqut."s or knowledge Details: Gt•orgc B. Kutukdji:m. 

LTNESCO. Plact." de Fontenoy. 7. 750C17 Paris Ct."llex. Td.: 
1.'.'1 I 45 68 JR 1-t Fa.': '-'-'1 I 45 Oh 07 72. tS1>urcl·: 

EBIS. Vol.·'· No . ..t. 19931 

The lntem1edi:m· Biolechm•logv Serviu• 

The lntennedi~· Biott."chnology Servicl' t IBS t was 
e:;tablishcd by an intematil1n.1I group 1•f donor agcn1.:it."s. tn 

a1..1 a'i an independent advisory servit:t.' on issut•s of 
hiotechm•logy research managt."mt."n: and policy 
formulation. and on socio-economic and rcchnical issUl'S. 
It ad ... ises bilateral and multilateral dl'vclopment agenCll'S 
on biotechnology issues affe1.:ting developing countm•s 
Primary climts include national policy-making bodit•s. 
national agricultural n:scarch institutt."s. and other researd1 
organizations. l>oth public and private. in dt.•vt•h•pin)! 
countries. 

Ttit• establishmt•nt of tht• IRS rt•sulted from :1 
n:rommendation from thl' Bi<•technlllogy Task Forn· 
( BIOT ASK t of tht• Con~ultatiw Group on lntl·m:llilln:il 
Agricultural Research! CGIAR I. Bl< >TASK rt•u>mmt•mkd 
th:.1 a dt•m:md-drin•n. pr•1bk111-orit•ntl·d :11kisllry -.;crvin· 

should ht· l'stahlisht.'11. ll1is '\l'f\in· shnuhl makt· 
an;lablc tht• t'~pertis,• of a1hat11:l·1I hinr··dmnl11)!y 
institUtl'S lo !ht• devclopin)! rountries. many of whom 
are already makin;.: largt• invcslllll'nls in biott•rh1111logy 
n·s~·arch. 

Till' IBS is ht·adquartl'H'd al lhl' lntem:11i1111al 
St•rvicl' lor National Agricultural Rl'Sl'ard1 f ISNAR t. :11111 
supportl'd through a grant fr(lm rhe < iovemnll'nt (If the 
N1.•rhl·rlands. Tht• IRS. \\ hich hl·c1111l' fully 11pnarional in 
March 11111.'. is guide1I by a Sll'l'rin)! I "pmmilll'l' rnmp11s1·d 
of n•prrst•nratin•s from clienl l'ounrm•s. cnntrih11in)! donor-; 
:uul ISNAR. 

ProJ?rammes and acth·itiPs 

Thl' l·um•nt programme of lhl· IBS has th1t'l' 111:1111 

funrt iPns: 



To assist national agricultural research systems 
in developing countries widl biotechll<.'logy 
research programme management and policy 
fonnulation: 

To cany out country studies to identify priority 
problems amenable to soiutiuu ~hrr>n~h 

biotechnolo~v: 

To iden:ify international biotechnology 
expertise ~enhance irs availabili•.y lo national 
programmes in developing countries. 

One of the first activities of lBS has been a survey 
on in1ematior::tl agricultural biotechnology programmes. 
The infonnation collected through the survey has been 
en1ered into a computerized database. With the 
development of this database IBS hopes to facilitate 
developing counlries to scrt out options for the 
implementation of biotechnology research programmes and 
10 support linkages between the international biotechnology 
programmes and IBS clients. Another important tool i<; 
fonned by publications which analyse policy-related issues 
involvrd in biotechnology research. To date, IBS has 
published the following reports: 

Agricultural Biotechnology in Developing 
Countries: A Cross-Country Review: 

lntelleclual Property Protection of 
Biotechnology: lmplicatil"lns and Options for 
Developing Countries: 

Biotechnology Priorities, Planning and Policies: 
A Framework for Decision-Making. 

Publications planned for 1994 include: 

Biotechnology. Econorr ics and Market Analysis 
of Tropical Beverage Crops; 

Animal Biotechnology lniliatives for 
Developing Countries. 

The November meeting provided JBS with an 
opponunity to consult with scientists and policy makers 
from developing regionc; on the next pha<;e of it'I activities. 
which will focus on activities at the regional anJ national 
ll'vel. As a firs! step in this direction. IBS will organize 
two seminars, in Asia and Africa, in 1994. The purpose of 
these meetings will be to open a dialogue between 
government departments, scienlific in<1titu1ions. end-users 
and special interest groups on issues such a-; priori1y 
selling. planning and policy-m"Jdng for biotechnology 
research. The regional seminars will also be used lo 
dc1erminc themes for further work and ac;sess the needs for 
IBS aclivities at the country level. 

- 4 -

Contact: Joel I. Cohen or Jolm Komen. 
Intermediary Biotechnology Service/ISNAR. 
P.O. Box 93375, 2509 AJ The Hague. the Netherlands. 
Tel.: 131) 70-3496100; Fax: (31) 70 3819677_ E-mail: 
JKOMEN@CGNET.COM(lnternel)_ (Source: 
Biotechnology and D~1·~lopm~nt Monitor No. 17. 
December 1993) 

Call for common rest:J...°"d> nrogrammes 

The Working Group on Technology and Agrarian 
Development (TAD), recently established at the 
Wageningen Agricultural University, the Netherlands. 
studies the possibilities for a "tl\iior-made approach" to 
technology design in all areas of :tgriculture. It currently 
concentrares on planl improvement for war-raged 
communities in Africa, and on u5"rs' perspectives in 
bioteclmology for falTilers in developing and developed 
countties. 

The TAD group aims to draw conclusion'! aboul 
ways of effective participation of farmers' organizations 
and/or other clb1t groups in biotecmological research. 
1be TAD group hopes to set up in1enlisciplinary research 
programmes with persons and imtitutes in a number of 
developing countries. 

Therefore. it welcomes contacts with any researchers 
or research groups interested in one or more of the 
following themes: 

Innovative roles of farmers in generating, 
mainlaining and further developing of 
biotechnologies; 

Farming practices and techniques that result 
from an articulaticn between global and local 
bodies of knowledge; 

1be reconstruction and adaplation of 
biotechnologies to local siluations; 

Crop improvemenls for refugees and resettled 
groups in societies recovering from war; 

Possibilities 10 introduce user perspectives into 
intemalional agricultural research programmes; 

Redesigning biotechnologies to meet the needs 
of sustainable farming styles in developing and 
developed countries: 

Introduction of gender dimensions in the design 
of new biotechnologies. 

These issues will need to be stmlicd by teams of 
researchers from different disciplines. The TAD group 



hopes to facilitate the necessary interdisciplin31)' 

pannerships. based on inputs from working groups in 
Wageningen Agri1."Ultural University and developing 
country imtitutions. Those interested in PhD projects 

linked to the above-described subje\.1S are also encouraged 
to seek con1a1.1 

Researchers and/or research groups interested in 
exploring possible links with the TAD group of 
Wageningen Universil)' are requested to briefly describe the 
kind of research they are interested in. how thi;; existing 
programme fits into their working environment and whether 
they mighc be able to stay in the Netherlands. 

Address: Wagettjngen Agricultural University. 
Working Group on Technology and Agrarian Deo\elopment. 

Prof. Dr. Paul Richards/Dr. Guido Ruivenkamp. Nieuwe 
Kanaal 11, 6709 PA Wageningen. the Netherlands. Tel.: 
1+311~370-851130/R:!77b Fa.~: 1+3118370-84759 (Source: 

Biotedmolo~y and Dei-elopment Monitor No. 17. 
December 19931 

NGO Networl on PGR to embark on African 
survey 

Funned in 01.1ober 1992. the African NGO Network 
on Plant Genc1i1. Resoun:es (PGR) has representatives from 

Zimbahwe. Kenya. Uhan'1. Senegal. and also PGRC/E in 
Ethiopia. It is now embarking on a regional survey on 
NGO activity on PGR in Africa. The Rural Advancement 
Fund International ( RAA) has been closely linkC<i to the 
Network in an advisory capacity since its inception. It<> 
chair is Andrew Mushita of COMMUTECH in Zimbabwe. 
1S.1urce: Afrinm Di1·ersiry No. 8. February 19941 

REDBIO 

REDBIO is the Technical CooperatiCln Network on 
Plant Biotechnology for Latin America and the Caribbean. 
II started in 1990 as a result of an official request made 10 

FAO hy the Governments of Costa Rica. Colombia and 
Chile. Till' general objei.:tive of the network is "10 

:u:celerale the process of adaptation, generation. transfer 
and application of hioleclmologies. lo contribute to the 
solution of the problems of plant resources of the countries 
of rhe rrgion". Priority will hr ;1ss1gned 10 hiotrchnologics 
that represent comparativl' alh·antagrs for the solution of 

specific problems such as micropmpagation. conservation 
and cha.racteri1.ation of germplasm. cell and tissue cullun•. 
diagnosis of pathogens and molecular genetics. 

A Regional Co1mlinating Commirtre prrpart•s and 
promotes thr work plan and a Consulting Technical 
Council rstablishcs the priorities and policies and promotrs 
thr procurement of rrsourccs. TI1e Technical Secrelari;it is 
prrfom1ed hy lhe FAO Region'.11 Office in Santiago. Chile. 
Forni points for promoting the eslablishmrnl of national 
nrlworks have hern designated in 16 countries. REDDIO 
includes at prc•scnt 25fi laboratories and institutions. puhlic 
aml prival1.'. in 20 cou111ries. It hopes in thr m·ar futun: to 
1.·xpand 10 1h1.· En!-!lish-spraking Carihlx:an countrks ancl 111 
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some counlril's and institutions nf Afric1 an.I th<- Nt•ar F.:L.,;t_ 

1Sour1.i.•: 8,1/.·ttn dt· Bi,•t1Y110/1•i:i,·1;1. \"111. 10. NP. I. 
Del-ember 19931 

Reizional Progr.unme of Bit,lechrwlnl!'· for 
Latin America and the Carit>he;m 

This Pwgran1me staned in IQX7 undt·r ti~ 

~-ronsorship of the l'nitetl Nariom I I TNDP/l'NESCI >! 
UNID01. hs Regional Managing G'nm1inec. n·rreseuting 
13 countries. has met six times in varinu.'i Larin Amerkan 
countries. The Programme intends lo he a suir;ihk 
framework for the gt.>station of integr.11t.·d pc,licit•s for 
devt.>lopment in hiotedmology and f1,r the clah<•rarinn aml 
implemcntalion of coliahc,ratin• adi••no; aiming rowartls Ill\.' 
solution of regit,nal priority prnt>kms through prnducrs. 
processes and services. 

The activities haw t>ecn divitlcd inrn IW<' 

sut>pmgrammes: !host.' pr,jecrs rt•laring In R&I> ;1111.l 10 rht• 

preparation of manpower in basic sciences ha\'\.' hecn under 
the respon'iihility of l'NESCO: on the nlht•r hantl. lhnst• 
tasks related to tlelc1.1ion and evaluation c•f 1cd1111•logit·s 
and rheir possible use for industrial purpo~t·s are under the 
responsibility of l'NIDO. 

So far. nine projects !lave ix·t·n finann•1I. four of 
them in basic research: developmt.•nt ,,f lahoralol! 
diagnClstic procedures for Chagas· 11ist•:isr amt 

leishmaniasis: develClpment of 1.ew diagnostic systems ff'f 
plant viruse~: devclormelll of new markers for diagnostic 
probes in malaria. diarrlull.'a agents ancl hepatitis: 
genetically improved varieries of sugar cam· aml mai7l' 
resistant to in~ects. TI1e othl'r projcl"ts are. en1.ymalil" 
degradation of industrial wa<>tes; industrial prodm:tion 11f 
pcnicillin-amida'ie lo ohlain h-aminoprnicill;mic acid: 
obtainment of an t•nzyme t.1 hy1lrolyse la.:rnsC' in milk: 
development of potato plants rt•sistalll 10 some vimses: 
ma~s production of monoclonal anrihtl(liC's. 

Both suhprograrnmt•\ havt• organi11•1( \ymp"si;1. 

workshops and training courses in suh,icl"ts rd;llcd '" 1h1· 
research projects. 

A second phase of lht• Progr;1111111t• intends 10 

continur supporting thl' infraslnKlllft' aln·ad) l'\lahlislwd in 
the region. to strengthen the intt•gra11on and rnPpnaliPn 
among countries. and the trainin!! nf 1wrsP1111cl ;H :ill it·vt•h. 
In the n1.•;r;t three years. IO i.:n11rs1•s in ach :111r1·d 
redmologies and in the applicaliPn of new ll'l"hnolo~11•, In 
prO!lm:lion will he oller1·d 011 a rt·~~ional h;r;rs 
tSour•:l': R11/rtt'11 dt• Ri/lff1'11nlni:11 /11. \'ol HI. No. ~

Decemher 199~ l 

Sodal i~sut>s 

Rio1:1hics a111l law issues s1a1~( al the_g.':'.!!'..:.~~Jr.<2.11!1!.:_r 

of hiotechnolog\' 

The kgal anrl clhiral is~;m·s ari·;m~'. lr11111 hionwd11·;il 
;ulvann•s in organ lransplanl:Hinn and i•er~·tit f<'\llll.1! ;11t';1:. 



w~re re\.-ently addressed in a symposium entitled "Law ;md 
.Scit.•ru• at the Crossroads: Biomedical Tedmology. Ethics. 
Public Policy and the Law" (Boston. Massachusetts). 
spon~ored by Suffolk University Law Scho<ll in cooper.i.tion 
with the University of Massachusetts Medical Center. 

As surgical .md related biomedical technology 
continues to advance. the number of organs needed is 
increasing at a ra!e that outpaces that of supply. The 
two major issues that must be continuously address~ are 
rationi1.g of these scarce resources and increasing donor
organ availability. 

The two basic approaches to increase donor-organ 
availability arc one in which more organs are donated and 
one in which altemativt: sources are developed. 

Alternative sources provide the clearest potential for 
closing this gap. Biotechnology companies have been 
quick to respond here. 

The need to prevent immunological rejection is the 
unifying theme of the biotechnological approach. Ma5king 
foreign antigens has become the common goal. Antigen'> 
are being masked by modifying cell surface antigens and 
their expression. a'> well as by tissue encapsulation and the 
ex 1·irn use of artificial organs. 

Competition to develop these alternatives is strong 
given that ( I) estimated total world-wide organ transplant'> 
will grow to at least 42,000 by the year 2000, and (2) the 
knowledge that this figure is only 10-25 per cent of the 
numher of transplants that could be performed. 

While ethical questions remain, the public seems 
likely to acrept alternative organ sources. Unfortunately, 
the inherent difficulty in surmounting the high 
technological barriers means that clinical trials will not start 
until late in this decade and any commercial impact will 
begin only after the year 2000. 

The major medical problem currently is that the 
ability to detect genetic condition'> far exceeds medicine's 
power to amelior:ttc or cure these conditions. Diagnosis 
will significantly outpace therapy for the next two decades. 

Identifying genetic diseases now is primarily limited 
lo fill' derenuination of susceptibility. The currently 
nbrainable infnnnation relales to the prorensity to develop 
a disease and not to it~· 'l'·!ual expression. The sc\oerity of 
!!l'lletic disease can vary dramatically in different 
IZl'IK'ralions for reasons rhal arc not w<.'ll understood. Mos! 
impnr1anl for the biolechnology industry, all current 
prl'dictive rests arc srill at the research level. 

The overriding <.:nnccm relating to genetic tcsling is 
the right of individuals lo protecr the confidentiality of rhe 
n·sulls. l11is right lo privacy directly conflicts with the 
'1l'<'d of the hcalrh insuram:e i11dus1ry 10 accurately quanlify 
risk facrors. In fact, thr induslry position is thal access lo 
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genetic testing results is as fundamental a'i access to 
medical infom1ation in classifying risk In shon. genetic 
testing infom1ation is necessary to run in'iurann~ companies 
as businesses. 

However. the confidentiality of testing results may 
be a moot point. Most information considered confidential 
is actually readily available in our computerized society. 
Genetic testing results will be no different. As a result. the 
emphasis should be on how to deal with the ine\"itable 
disclosure of this sensitive informati<ln. 

The concern voiced by the symposium participants 
was that a positive test result for a genetic disorder will 
become a pre-existing condition that is excluded from 
health insurance coverage. One partitipant reponed that 
the overwhelming consen'ius in Congress is that pre
existing conditions. presumably including identified genetic 
defects, will be covered without discrin1ination at a 
community rate. Under these condition'>. either employers 
or healthy individuals will subsidize the premiums of those 
who test positive for a genetic defect. 

In the pa'>t five years, gene therapy ha'i progressed 
rapidly and ha'i become a readily accepted medical 
treatment. However. it probably will not become 
commonplace until well into the next decade. Even then. 
genetic diseases that are anributable to the expression of 
one. or maybe a few, mutant genes will be the only ones 
treatable. The ·:ast majority of genetic diseases are due to 
multiple defects that interact in a complex manner with 
normal gene expression and behavioural respon'ies. 

However. advances in biotechnok•gy have allowed 
the ready identification of both types of genetic defects. 
Hence, the ability to identity a propensity towards a genetic 
disease ha'> far outstripped the knowledge of how this 
propensity will impact the affected individual. 

Since genetic testing results are difficult to interpret. 
at best, and involve sensitive privacy issues, testing 
companies must respond appropriately to avoid public 
backlash. Confidentiality and privacy must be of 
paramount imponance in order to rrevent potential ahuse 
of results. Genetic testing companies will need to be 

acutely respon'iivc to these issues to ac:hieve commercial 
success. 

Finally. the ability of individuals to make informed 
decisions based on the often complex results of genetic 
testir.g is limited. 

Doctors and genetic counsellors arc an integral par1 
of this evaluation process. Generic tcsring comp;mics will 
need to encourage individuals 10 have their testing results 
l'valualcd as pMt of an overall counselling plan. Howrver. 
until c:onfidentialiry can he assured or the impa<.:t of 
disclosure negated. individuals will be more likely to havr 
testing done in isolation, hoping lo maintain privacy. 
( E:itlracted from Urnrtic ~llf:i11crri11f( Nnn, Febnrary 1994 l 



Regulatory issues 

Call for EC regulation-; to converge with US 

A new report compares bio-regulations in the 
European Community with those prevailing in the 
United Stales - and calls for an EC system much closer lo 
the US system. Issued by Dr. Dieter Brauer of Hoechst 
and Prof_ Dieter Schlumberger of Bayer. the re)hlrl calls 
the US system "pragmatic. sdentificaJly appropriate. and 
rims highly competitive". This system has evolved from 
experience with mil.To-organisms and plants and ~mes 
that there is "no evidence that a unique hazanl potential 
exists either through the use of rDNA techniques er 
through the transfer of genes between unrelated organisms"_ 
In contrast. Brauer and Sdt.lurnberger note that regulation-; 
in Europe reflect the EC Commission's view that. without 
exception. rDNA techniques require oversight and control 
speL;fically designed for rDNA operations. They conclude 
that ii is "almost unthinkable" that the existing 
EC regulatory system - based on the 1990 Directives on 
Cflntained use and deliberate releao;e of genetically modified 
organisms - can allow universities and industry 10 adapt lo 
scientific progress suffidently rapidly lo be competili•e. 
Details from: Senior Advisflry Group Biotechnology. 
Av. E. Van Nieuwenhuyse 4. bee I. B-1160 Brussels. 
Belgium or on (+32)2-676-72-86. Fax: (+32)676-72-88. 
!Source: Bioteclmology 8111/etin. 0L'tober 1993) 

The Bioindustry Association endorses 
recommendations of the SeleL't Committee 
report on biotechnology regulation 

The Bioindustry Association (BIA), the trade 
association for UK bioscience companies, wt:lcomed the 
publication of a report from the House of Lords Select 
Commiuee on Science and Tecfmology on the "Regulation 
of the United Kingdom Biotechnology Industry and Global 
Competitiveness".• In particular, the BIA is delighted that 
the Select Committee clearly focuses on the regulatory 
regime as a burden on industry's capacity 10 innovate and 
rnmpele in world markels. 

The BIA strongly endor.;es the Cnmmittee's 
recommendations that Government must press for 
amendment of EC Directives and "slreamline" current UK 
regulatory practice to enable UK industry and academic 
researchers to compete more fairly at an international level. 
The rcpm1 focuses on the un'icientific basis and 
unnecessary bureaucracy of much of the UK regulation 
covering biorechnology activities and how this hampers the 
competiriveness of UK industry. 

The BIA draws specific attl'ntion to certain of rhc 
Selrct Commit1l'e

0

s conclusions contained in the rrport: 

• Seventh Report of the House of Lords Select 
Commiuee on Science and Technology. HL Paper 80, 
published IJ Ocrob<.•r 191U, HMSO, London. 
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The "new" biotecfmology of genetic 
modification is an exciting and rnnlinually 
evolving sci of applicatit)ns which arc already 
in everyday u.-.e and result in well-known 
mcdiL;nat produL'ts. vaccines and oousehold 
goods. 

The benefits of biotechnology arc already well 
proven and its products will yield enormous 
benefits lo mankind. 

Early fears of scientists relating 10 genetic 
engineering have turned out to be unfounded. 
With a few exceptions. separate regulation of 
genetically altered organi!>ms for industrial or 
research use is unnecessary and !heir release 
into the environment is not inherent!} 
dangerous. 

The BIA join-. with the Sele(.'t Committee fln 
Science and Technology in recommending that Government 
considers urgently a reform of !he United Kingdom 
regulations and applies strong pressure for amendment of 
relevant EC Directives. 

Commenting on the report. the BIA's Executive 
Director. Mr. Louis Da Gama. said: "We have bttn 
enom1ously impressed by the lh:iroughncss and Jcplh of 
the Select Committee· s inquiry. They have cornmlted 
widely and taken evidence from all sides of the debate on 
the safety of genetic engin<ering. We hope !hat the 
Committee's clear statement that genetic engineering is 
inherem!y not dangerous will help to allay public com:em. 
The BIA :.cjll!S the Select Committee will encourage 
Gov~mmenl to take a more flexible approach bao;ed on 
increa-;ed knowledge, relevant experience and technical 
progress rather than on the currently over-restrictive non
scientific regulatory regime." 

Further information available from: 
Louis Da Gama. Executive Director. Bioindustry 
Association. Tel.: 071 957 4600. !Source: Binifldrwn 
Associatiofl Press Release. IJ Oclohcr ll)<)."\1 

Report on ecological risks of transgenic c;ops in 
global market'i 

Scientists have already sm:ceedl'd in producing 
engineered version'i of most of the world's ma.ior food and 
fibre crops - induding com. nee. soyhcans ;ind corton. 
Since 191!7, the US Govemmenr has approved hundrrds of 
applicalion'> for field tests of genetically engir.cercd crops. 
v·:•lt many crops now in their rhird or fourth year of 
testing. 

The major players in !he development of cngiflc.'crc1l 
crops are multinarional chemical and pharmaceutical 
companie:>. Although the numhcr of pmducr.~ :11 the hrink 
of commerciali1A1tion is growing. many import;1111 issues 
surrounding ~ommercialit.arion of tran~gcnic crops ,arl· srill 
unsettled. AQ10ng these arc the impacl, of such pro<lucts 011 



the.• sulfilie1u:y :Ulll \·iat>thty nf world agriculture and the 
4ut·.sti11n 1•f ell\·iwm1ental risk. 

Regarding ihl' ft•mter. then.· is increasing coucem 
at>nut the tk•scructiw effe1..1s of food produ-.1ior. systems on 
the resources on whid1 an exploding wr,rld population will 
tkpenJ in 11~ twenty-first l"t'lltury. Many stt the solution 
to these problems in a fWldamen:al reorientation of 
agriculture Inwards sustainable pr.il.1ices that will evolve 
from a sy~.k·ms-hasecl approach to the perpetual problems 
nf ndtl. pt."St l·1•11tn•I .uxl soil ..:cmst•rv:ition. 

Am•ther important question for the future is whether 
gen1.·ti..:ally engill\.-CR.'\I crops will ;ml or ~lard the glof\al 
tr;msitinn to a sustainable :11m1.""Ulh!rc. Thi:. question 
tl1.•.s1.·rws interL.st' public debate. which ideally shoulJ take 
pl;ice bdon• ti~ tedmology is allow1.'\I to bec1mle 
cnmmen.:iali11.•1l. 

Also ;II issue arc the health and em:ironmcntal risks 
ent;1il1•d in the \\ 1dc commercial use P!. lr.lllSgenic crors. 
ll1is p<•illt has received some discussion in government and 
industry circles. but often from a narrow perspt>t:tive that 
has 1lownplayl·1I the serious nature of the risks. 

Yet. analysing evl"n this restricted set of issues is a 
fnmmfable chalknge. If the agricultural biocechnology 
industry lullils the hopes of its promocers. it could be 
prnJucmg huoorcdo; of kind-; of lrano;genic vegetables. 
grain". fruits. trees. fibre crops and ornamentals by the tum 
of the.• rl"ntury These plants will be grown on huge 
acr1.·age around the world. Most of these <.Tops will contain 
cnmhination-; of gl"ocs and trait-; not possihle in nature. 
M1•reowr. in many ca<res. the novel genes will be 
transfe1Ted via pollen ~rom the crops to population'i of wild 
reblin•s. 

Whal environmenlal risks would large numbers of 
lht•st• ditfercnl varietil"s <•f tran-;genic ..:rops p<'Se".' 
fa:1•logicd risks depc.·ncl. among other things. on lbe nature 
nf Ilic crop. thl' characll"ristii.:s of the added gene and the 
a~ncultural loc1k•. 

A rcn·ncl y ..:omplett•d rl·pon offers a frameworic: lo 
Ix-gin to analyse tile environmental risks. le also offers a 
prat:11cal. innovalin- approach for assessing some of the 
ecological risks 1h:11 affei.:1 dc<:1sion-making in a regulacory 
prnj.!rammc 

Till: rcpon n.-a<:ht•s four major cnndusion:;: 

< ·"mmrrn,1/1:.1111111 of ft11"Sf(rnu· 1·rr1ps pnses srrioris 

.-11111·011nu•m,1/ 11sAs. The widespread commerciali1a1ion of 
1ransj.!1•11il: n·rsmns of 1he full spe.:crum of food and lihre 
nops po\1.·~ Sl'rious erwironmencal risks lhal can be 
cono;11ll'R.'d m \l"veral hroad i.:a1e1zorit•s. These includl" the 
po\sthililll'S rhal · 

lr;u1sgl"mc aops lht•mselvrs will hci:ome 
wet·•ls: 
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Transgenic crops will serve as a conduit 
through whid1 n.:w genes move to wild plants. 
which could then become weeds: 

Plants engineered to contain viru." genes will 
fa1..ilitate the 1.-reation of new viruses: 

Plants mgineered 10 express potenlially toxic 
substances like drugs and pesticides will presenl 
risks to other organisms tmt an.- not the 
intended targets of .he new diemicals. 

The risks an> similar in some ways 10 those 
pn."Sented by the introduction ol non-native organisms into 
new environmenls. Most non-native org:ulisms die out 
quickly in ne~ en,·ironments. But occasionally one will 
take hold and. in the absence of ecolrgical controls. lead to 
extensive damage. 

Comm.-rcia/i:atwn of tr<1nsfleni1· 1·n•ps could 
tlrreaten f(lobal centres of crop Jin•rsin·. Crop genetic 
Jiver..ity is already diminishing al a stunning rate. as 
farmers around the world arc persuaded to abandon 
the numerous landra<..-es of the past in favour of a 
relatively few modem crop vaneties. Expensive 
transgenic plants. which will generally have to create 
large markets to recoup research costs. will exacerbate 
that trend. 

Two aspects of tire risks of trans!lenit· a11ps can he 
asussed and minimi;eJ throug/1 a s1"ientifimlh· sound 
regulatory system. i.e .. tlwt transgenic crops tlremstfres 
will hecome M·eeds and tlrat nm·t'I trans.f(enes will he 
transferred into M·ild populations. 

Otlier aspects (If tl1e rislc of tranSJleni1· plan1s are 
difficult to ernluate. 1be long-term. cumulative risks 10 
ecosystems of introducmg large numbers of transgcncs and 
tran'>genic plants are nol welt enough understood to allow 
lheir predi<..1ioo except in the grossest sen..c. It is unlikely 
1ha1 ecosystem dynamic.-; will be well enough understood 
any time in till near future 10 confider1tly predict this 
3.'iJ>l"CI of environmental impact. 

Till" Union of Concerned Scientists I UCS I call11 on 
the Federal Government to adopt strong measures 10 pmtecl 
againsl the domestic and. to the extenc possible. the global. 
c11virorunental risks posed by genetkally engineered crops. 
The UCS recommenJatiom included lbe following specific 
actions: 

llJC Uniced Scates should establish a strong 
federal programme 10 a'lses.-; and minimi1.c the 
risks of lrarL'>genic crops hefore 1bey are 
commerc1ali1.ed. 

All transgenic crops should be eva!uaced for 
two a'lpl"CL'I of ecological risk - weediness 
pocential and gene flow · before 1hcy are 
approved for commerdal,i1.ation. 



The ~nl Go,,-emmcnt should ckvelop 
standard protocols to a~ the risks or ctt31ing 
new ,,;ruses. 

AH tr:msgenic seeds that are exported from !he 
United Stales should bear a lal:tel staling lhat 
approval or lhe seeds undtr us law carries no 
implication of safe use in other cournies. 

The appropriale United Nations organization 
should develop international biosafety pnxocols. 
which are necessary lo emure lha1 developing 
countries. especially those harbouring cencres of 
crop genclic di\-ersity. can protect agaimt the 
risks Jr genetically enginttred crops. 

Ptrils Amidst the Promiu: Ecologio~I Risks of 
Transxenic Crops in a Glob.II Market. prepared by 
Jane Rissler. Ph.D. and Margaret Mellon. J.D. Ph.D. al the 
Union or Concerned Scientists in Washington. D.C. 
I Extracted from Genttic Enxinuring Nt•n. 
I February 199.i I 

General 

Diagnostic MABs zvailable from ATCC hybridomas 

The American Type Culture Collection CATCCI has 
recen1ly released two inleresting hybridomas from it-; 
cell culture collec-..ion. HB-10452. described in US patent 
5.168.063 and deposited by the Wiscomin Alumni 
Research Foundation, secretes a mou.~ lgGla monoclonal 
.mtibody specific for enteropathogenic Esdwrichia coli 
scrotypcs 0157:H7and026:H11. A strain or 0157:H7 was 
implicated in 1he recent outbreak of haemonhagic colitis 
from tainted meat on the West Coast. HB-10494. 
dep.•siled by Cytogen Corporation in connection with US 
paterit 5.162.504. sectttes a mouse lgG, monoclonal 
antibody to a new amigerjc marker in epithelial prostatic 
cell-; and serum or prostatic cancer patien1s. 

Both lines are among the many patent deposits 
available rrom the ATCC for research purposes. They can 
he ordered directly through the ATCC Sales Department. 

Furthf"r information: ATCC Marketing (Tel.: 
1301) ~81 2600; Fax: (301) 816 4367). (Source: 
A1urralcJsion Biottcl1nolnxy. December 1993) 

Growing rolleclion or human brain cDNA clones 

The American Type Culture Collection 1ATCC1 now 
ha-; over 7.5fKJ human cDNA brain clones identified by 
paitiaJ sequencing for USC in gene identification, Study of 
gene families and other application'!. 1bc clones are from 
the laboratories of James M. Sikel a, Universily or Colorado 
Health Science Center. and J. Craig Venter. 1lx' Institute 
for Genomic Research. 1be materials are supplied a-; 
either slant-; or uncharacteri1.ed pla.'imids or a'I fro1.en 
uncharac1eri1.ed bacteriophage lysates. 
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aone ~riptions are 3.v:iilable throu~ several 
ele\.1ronic media formats: 1 l 1 lhe ATCC PC Distcene 
Ca.1alogue section on Oooes. Veo..tors. Libraries and Hosts 
1a.v:iilable for:! rtt from ATCCI: 1:!1 oo lnh:met !dt.EST 
and Gopt.er) (conne-ct lo the ATCC catalogue da.taba.--e by 
typing "gopher merlot. welch.jhu. edu" 1; and 131 ,,;a. modem 
comect.ion to ATCC's free on-line database tdial 
1-800-6-'7-4719. 881-4909 for local Maryland callers. 
pressing ENTER. and answering lilt- ··user name"' and 

"pas.w.·ord" prcilDplS with the word (c..'Ufl'lmonl followed by 
El'fTER. 

Funher information: A TCC Bioinformatics 
Deparlmed (Tel.: 13011231558<>; Eu.: 13011 7770 15.fl 1. 

ISoun:e: AustraltJ.Sian Biottchnology. December 111931 

Plant genes: must firms pay to plav? 

A barley gene imported free from Elhiopia prott·c..1s 
the Sl60 million US barley crop from the yellow dwarf 
virus. but a potentially bigger blight now looms on !he 

ecODOIOJc health of barle} anJ other crops: a proposal 
requiring countries lo pay royalties for plant genetic 
materials CPGM) used to c..-reale commerc..;al .-arieties. 

International agrkullure officials have struggled for 
a decade as to whether Western countries should pay 
royalties on PGMs. which germ-plasm banks have provided 
for free. but developing countries have stepped up demands 
for such royalties in the wake of the Biodiver..ity Treaty. 
which mandares better protect.ion - and remnneralion - for 
biological resoun:es . 

Concern is voiced lhal PGM royalties could cunail 
creation or new crop varieties. For example. sttd 
companies often combine traits to create a cullivar. Ir each 
Ira.it's country of origin were lo charge a 5 per cent royalty. 
"you can get to the point where the sum is greater than the 
whole". (Source: Science, Vol. 261. '!.7 August 1993. 
p. I I071 

The development of AIDS in A!i1a 

In the mid-1980s, when the AIDS epidemic was 
already well established in North America and Africa. it 
wa'I still httle known in Asia. Now the United Nation<; 
Developmcnl Programme estimales that before the tum of 
the century. most new cases of infection will be in Asia. 

The Asian Developmenl Bank held a conference in 
Manila in September 1993 to try to work out how the 
spread of AIDS will affect Asian economies. 

Some placi!s are more thl"l"atened lhan others. In 
Thailand, if semi-official projection-; of ~00,000 ca<;cs or 
AIDS by lhe year 2000 are borne out. lhe di'lea'ie will 
cause an economic crisis. This number of victims could 
cost the Thai economy S 18 billion, a figure equivalent 10 
23 per cent or GDP in 1990. although the CO!il will be 
spread over many yealli. The burden i~ particularly severe 
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f>..-t·alL'e AIDS afle.·t'i ~lJ'le m wlut should be tlrir most 
rrr1thk.1ivc ye:.us 

Alier Thailand. the count!)· most undeT ~31 may 
he India. wh:::h is thfiught =-t presem to have 300.000-
'\IM>.1100 HiV c;r;es. Alsr. at risk is My31111l:tr I Burma I. 
The official estimate of the number infected. just a few 
thousand. is almost 1..-enainly too low. 

The Philippines h."111 disco..-ered just .ins 1..-a..es of 
HIV infet1ion t>y June ICJ93. Mala}sia had fe~-er than 
t.1100 n.-pt'rtetl ca.o;es. South Korea came up with just 
-l'M \"lOSiti..-e rests. whid1 may e"cn be 3Cl."Urale. B} the 
erk.I of l~I South Ko1ea had 1..'"3J"ried out mandato11· HIV 
tests 1>11 I .. ~ million prostitutes. and had discovered only 
25 .:a."4.'s nf infe1..1ion. But no count11· should feel 
contplacent People are ill\.ttasingly mohile and so is the 
\"lf\JS. 

In Thai'3nd people haw nof started to die in lar~ 
numhers from All>S. The fir.ii ca'ie was not registered 
until 198-1 and to date there have been only a little over 
'\.11110 ca.-;cs of AIDS or AIDS-related cMtplex. 

A 'i a resull. some Thais pretend AIDS is 00( a 
problem. Some even suggest that positive tests for HIV 
are heing confused with tho~ for malaria Sadly noc. The 
srread of mfecbon into :he general population is dluslrated 
hy •he f31..1 !har one in every I 00 pregnant Thai-; tested ha'i 
1he "·ims 

In A'iia. as in America. AIDS is increa'iingly likely 
t!"l he a disea.-;e of the poor. One of the sadder studies 
pn.•st'Oted to the Development Bank "s conference conc:emed 
the relation'ihip between the amount a prostitute charges 
and the likelihood that she will be HIV-positive. In the 
hrothel'i of Chiang Mai. in nonhem Thailand. women 
charging up to 50 baht I~::! I had an infection rate of 70 per 
cent. Women charging 100 baht had an infection rate of 
I h per cent. f Source: Tire Eem:1mi.H. I II September 199~ I 

Fmdiog drugs in the rain forests 

11 is often said lhal the myriad spt.-cies found m 
1ropical rain forests may harbour cures to many diseases 
!hat afnict !he world. and Iha! !he developmen! of drugs 
hased on rhesc spedes could help pay for lhf forests· 

tnn'icrvarion. fn Costa Rica. this is no longer just a saying. 
as Ana Sinenfcld. dircl·tor of biodiversity prospecting at 
Costa Rica's National Biodiversity ln'ititute <IN8io1. 
l·llp!aincd at a n.-cl'nl conference on susrainable 
drvrlopmenr in Mandk'stl'r. 

INRio ha.; joined forces wilh tJS drugs giant Merck 
m an amhilious project to try 10 develop drugs from rair. 
forrst species. INBio ha'> trained local people a.'i 
"paralaJ1onomis1s". working with professional taxonomists 
;11111 curators 111 ide111ify animal and plan1 species in 
Cosla Rica's conservalion 1.n11l'. TI1is area covers some 
I ~.7.'ill km 2 and may rnntain up 10 .i per cen1 of the 
worl<I' s land-living spccirs. Sample.-; of :.;pecies arr 

113'.""tionated and analysed by INBit,-s extr.Ktion 
lahor.itol")· - whid1 Merck fined out at a cm-1 of SI 110.000 -
and s1..-reened for bit1logkal 3l."tiviry at 1lr l 1niversity of 
Costa Ril.--a. 

As well as labor.t1ory equipment. Merdt ha'I 
provided SI million towards the projel.'1. In return for this. 
Merdt will be able to ~ INBio"s dalabase to look for 
promising drug leads. Ikea~ !hi'> databa.o;e groups 
drmicals ac1..-ording to whid1 spe1..ies they c3flle fnllll. 
families of plant.'i or animals can he investigated. If one 
spe<.;cs cootains a usdul compound_ an<>ther in the family 

may concain a more potenl form. 

But the deal does oot end there. If Merd: · s 
research brings drugs to the market. ISBio will rel.-eive 
royalties from their sales. lbis money will then be 

ploughed bad into rain forest conservation. This is the 
first lime that the source of sudt drugs ha'> benefited from 
their development. In the pa'>t. sud1 reseJn.i1 has been 
entirely one-way: the drugs companies have taken the rain 
forest's mrural resources and given linle or nolhing in 
return. 

Sinenfeld acknowledges that it may be many years 
before the fruits of INBio·s invemory reach the martet 
And however successful the project is. it will still not 
provide enough money to suppon the C~1a Rican forests. 

While Merck may have ph.:mped for Costa Rica. 
Pfi7..cr has decided to slid to its own bady:ud. The US 
drugs company i.'i to collaborare with the New York 
Botanical Garden INYBG) in a S::! milhon. rhree-year 
project to collect and study plants. a."I sources of potential 
new medicines. 

Under the agreement. NYBG w~! collect and 
identify plant samples from around rhe United States. 
Pfi7..cr scientists will rest extracts front those plant."I for rhcir 
potential a.-; di.-;ea.o;e-fighting agenrs or a'> lead'i to such 
agenrs. The company will pay a royalty 10 NYBG if a 
planl extra1..1 proves ro be of any commercial use. 

The Briti.'>h drug discovery group. Xenova. ha'> goc 
together with the FMC corporation and Purdue University. 
Indiana. to exploit Purdue "s collel.1ion of 1.500 plan! 
spedcs from around the world. Purdue University will 
supply extracts and detailed background da1;,. to lhe British 
company for screening. Xenova will have exclusive righl'i 
lo all human and animal phannaceu1ical lead compounds 
while FMC will retain rights to any agro-chcmical ones. 
!Source: Chemi.un· &: lnd11srn·. 4 and IR October 19<1.'1 

Life on Earth: mapping con...ervation priorities 

Over the last five years we have seen international 
anention and concern grow. culminating at the 19<12 Eanh 
Summit with the completion of Agenda 21 and a major 
inlemational Convention on Biological Diversity signed hy 
16'.'i nation-;. Many donor Governments are now moving 10 
incorporate hiodivcr.;ily conscrva1,ion in10 their individual 



- 11 -

fon."i~n ~st311Ce progr;unmes. 3lld are ~-upp<>rting the 
fihlt\al Em·ironinenr Facilit)· l GEF1. the multil3teral fund 
managed by the l'nited Nauons Devel~nt Progr.unme 
I l TNDP 1 and the World 83111:.. with tedmical support from 
the l'nited Nations Environment Programme 1lTJll"EP1. Yer 
despite these new initiatives. biodiversity conlinucs to be 
Inst at an alarming rare. Shocking!~·. an estimated 
.ll)-.S.l million ac~ of tropi\.-al forests are believed t(l be 

disappearing annually. tailing with them a plemor.1 of life 
form."i. Al tfus rate. the majority of the n."maining tropical 
forest'i will \"anish by ~he end of the next century. lk 
time is now for ttr in1ema1ional communily 10 set 
immed13le :Ktion plans 3lld priorities to pronulle 
01nse£\·:t1ion. and 10 im·est more in programmes that 
demon'itrale the true value of biodiversity. 

The value of biodiversity conservation has slowly 
he gun 10 emerge from the shadows. lroni\.-ally. ii got it"i 
biggest t>oost when the l'S Government refused lo sign the 
Biodi\·ersity Convention in Rio de Janeiro. a mm·e th:!I 
ger!Praled tremerll!OU."i press co\-er.tge and forced many 
Govenvnents around the world to look al biodi\·ersity for 
rhe first rime. !The Com-ention w~ later signed by the 
Ointon Administration. I Despite growing public anention. 
however. the sum total of biodiversity knowledge is small. 
both in terms of the total divt"rsily of specie'> on Earth and 
the \.-Urrent and potential \·alue of it-; use. 

Science ha."i thus far described only about 
1.-l million species of animais. plants and micro-organisms. 
However. estimates and projection'> made in the la'it few 
years indicate that toral species diversity on Earth could be 
as much a"i 10 milhon. 30 million or perhaps IOO million 
or more. What is more. our ignorance of the ecological 
proces.<;es involving this multitude of organisms is even 
more profound. 

The 01her glaring gap in our knowledge concem'i 
the value of biodiversity. Placing value on rhe services 
provided by Earth·s many species and ecosy:;tems is 
difficult and. a'I a quan1i1a1ive discipline. poorly developed 
al best. Fun\.1ioning ecosystems buffer the world again.<;I 
possihle dimarc change" and shift.,, for example. in crop 
yields and sea levels. Mosl often. hm~;c\·er. discussion of 
hiodivcrsiry value revolvt's around rhe potential for 
biotechnology innovalion..; and new pharmaceuticals 
•rnssihle cure.'> for cancer and AIDS from the lropical rain 
forcsr 1. or a handful of products from lropical countries that 
art' currently tradcd iniemationally !limber. rubber amt 
Bra1il ours from lhl' Ama10n. ranan from South-Easr Asia. 
ch.:. I. lhc real \·alue of biodivcrsiry. howevcr. ha.<;cd on 
acrnal current usc is far morc exlen.<;ivc. 

While we may not always be aware of it. we all rely 
on hiodiversrty in our daily activitics. In rhc 
l'nilcd Srares, 2~ per cenl of all phannaceulical 
prt•scripricms conrain acrive ingrcdicnts frnm planrs. such ;L~ 
quinine. while some 3.0110 anlihiolics are derived frnm 
micro.organisms. Annlhcr important cxamplc is coffel•. 
Nol only a daily tx-vcragr for millions. coffee is also 'a 
major expN1 crop for many Laun American ;uid Afric;ln 

coun•ries. II L". howc\·er. al.;1> susec.>Jlfil>k 10 disca.-;cs like 
fungal rusts. To m"tintain th..· ~nettc \·iat>ihty of coftt.·e 
crops. it is unponant to conse£\·c wild rl"l:lli\·es in their 
pl3\.-es of origin. like the highlands of Easr Afm:a and the 
ea..'itcm rain forests of M3lfaga.o;car. whert' nu>rt" rhan .'.'fl 

wild spe\.ies of coffee grow. 

Conse£\·atioo in Mad~gascar therefort' may t>t
essenrial to the future of !lot>al coffee cmps. Likt.>\\ ise. 
consenalion of \.-Cnain ar(JS is \.Titical t1> agn\.11lture ;is we 
know it. Agriculture accounts for nion· th.1n .~fl ~r cenl nl 

the gross domestic produ\.1 of low-inci>me dcwlnping 
coUfltries. The ,,aJue of agri\.-ultural lr;uk •~ 111 t"."l.ecss 1•1 

l'SS .3 trillion armually. yer mud1 ''' Pur !=1· •r:d e1nl11ati1m 
n."st'I oo the \."tlltivation of only sewn p;t' ,,. nn·. wheal. 

barle:!--. oat'i. sorghum. millet anJ mai1e r-f1•:-:l' requm· 
conlinued generic input from wild relallh"' .•: : uhiva1s 10 
maintam their resi'itance 10 pt"sts and d1st·;1.,c. N:11ural 
di\-Crsity of the wild relatives of these sewn grao;ses r:nt<>t 
he maintained and seed banks are not enough 10 do lhe joh. 
~little evolution and adap1a1ion can take place 1t-.cre. It is 
therefore crucial to protect area.'i where rhe wild relatives 
oflhese \.Titically imponant spe\.ies gro\\. Fu~m10re. an 
addirional :!O.OCKI species of grasses exist. the vast maj1>ri1y 
of which are not being used. 

Biodiversity also ha.'I an enormOlL'i recreational use. 
and conne1.1ed with this is the spiritual and psyd1nlngical 
well-being of our own species. Many studies have shown 
1he damaging dfecl'I on the human psyche fwm long-1em1 
isolation from nature in urhan emironmcrlls. lncrea..;ingly. 
people are looking to the natural world for escape. 
especially in indll."itriali1ed naliom. 

Biodivt"rsity is by no means evenly disrrihuted over 
the planet. Tropical rain foresls provide us with a dear 
example. Recent estimales indicate thal more rhan half of 
rhe Eanh·s original humid tropical forest has disappeared 
and abour one quarter of the remainder is degraded. wirh 
some coumries and region<; 1Madaga'icar. the Philippines. 
rhe A1lan111: forest region of castcm Bra1.il t alrearly having 
losl "Pro 95 prr 1·rnr of original forcsl cowr. In areas like 
these. we have at hest rhe rcmaining years of rhe drcade in 
which to pul in place appropriall• co11sc£\·ation measurc~. 

Firs!. we have 10 sel pnorilies lhar fo(us h1•avily on 
rhe Eanh·s riches! ancl mosl diwrse areas now JI gn·arcsl 
ri.•k. One way to pin-poinl rhesl• an·as i<> 1hro11¢1 lhl' 
widely.used "threarened hotspors" approach. Firsl 
conceived hy lhc lcadiniz h1o<liwrsiry e:oi;pt.·rt 
Norman Myers. ii focuses mainly on endangt•rcd 1wp1cal 

rain forcsls ht-cause overall !hey arc rhr richcsl "' lhl· 
lcrrcstrial hiomcs. 

To dare. some I 5 priorily lropi..:al ram fon•sr rl·gron~ 
have hcen idenlilied as "1hrca1cned ho1spn1~··. Toizrthl·r. 
rhcy occupy approximardy .$ per cml of 1'1(· pl;1m·1 · s land 
surfacc and harhour at lca."1 .'\fl pt•r cenr of all rcm·srrial hfe 
fom1s - and a much hiizhcr pc:-n.:cruage ,,f rhosc ar rrsk. 
Allhou~h slill al a vrry prl'liminary sra~e pf analysis. lhl· 
"hnlspors" apprnad1 has ht·cn very usdul 111 1•nahlrnJl 
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g•wt."mment'\. o>mmuniu~. intem3li1>nal tf1>nors and NGOs 
h> flt·nt."f targt"t ~tr t.TllN."n·ation investmenrs. With the 
goal 1>f helping go\·t.'mments quidJy a."'scs.'i the range of 
lire forms present in threatened rain-forest areas. 
l ·m.<;en·atill'l lnlematioml developed the Rapid Assessment 

Program. which tield'i ellJlens to a gi\en location in the 
tn'Jli'--s 10 n>ndm .. t quick sun·eys of ns b'ologkal resouf\.-es. 

Efft>ns are also under way to detennine .. hotspot'· 

area' 01· other major ecosystems or btomes. 1bese include 
we1l3fldo; - sud1 .is the Pmtmal of western Brazil. rhe 
C )k;\\mgo Delta m Botswana and !he Sudd Swamp of I~ 
Sudan. Alo;o t>eing studied are desens. such a.c; the 
St,m,ran DeSt."fl of Mexi\:O and lhe sourh-we-;tem 

t 1mte1l States anti a number of large lakes. including the 
Rift Valley laltes of Eao;t Africa. 

c >ther priority areas include spe.:ific c1>untries 
that han~ \·a.,1 hiodi1.-ersity ri\.iles. the <in-called 
'"meg:adiwrsity countrit.-s··_ Some I~ countries are home If\ 

fl0-711 ;ier Ct.'nl of the planet's life fonns - indudinj! 
frt.•shwater 311tf marine life - and must therefore be stwu~ 
.:;ultfidates for imemational supp<'n. The rictlest of these 
countries 3J'C Bra1jl. Colombia. Indonesia. Madaga.o;car. 

l\kxic!>. Pt.'ru 3J'ld Zaire. 

Tropical forest areas that have remained pristine 311tf 
largely intact - just the opposite of the .. hot<;p<>t area.c; .. -
nnL'>I also be prioriti1.cd for consen·atioo effon.'i. These 

wiltlenk·ss areas have great imponance a.'i storehouses of 
ti111di\·ersil)·. ar. major watershed areas. and are often the 
la.o;t pla\:es where indigenous peoples have any hope of 

maintaining a ser~hlance of their traditional lifestyles. 
Moreover. they are likely tP as.'iUme increasing recreational. 
aestlk•lic and spiritual value on our ever more cmwded 
planet. These areac; include lhc.- sourhem ponionc; of the 
three Guiana-;. southern Venezuela and adjacent p3J'ls of 
nmlllt.'m and western Ama1.0nia in Bra7.il. Colombia. Peru. 
Rolivia and Ecuador. lhe Zaire Ba.c;in and mo~ of 
Nl·w Ciuinea. 

En•!}· countl} .. s biodiversity is imponanl 10 i1s own 

viahility and to the world al large. and must ht.' conc;t.'rvt.'d. 
Wh.1t is empha.c;i1.cd is the need to recogni7.e that n•nain 
pans 1>f till' planet have much highl-r coocenlrations of 
tiindiversity than Gthers. and that fre4ut.'ntly lhesc area.c; 

harrc-·n lo ht- the ont.'s al grl·att.'st risk. Tiiesc: places n·quirl· 
a large share of our global inveslmenl in biodiversity 
convt·r~ation. lll'rhaps even a share roughly pwportionate 10 

thl' 1livl'rsi1y that they possess Stralegies for 1'11.·ir 
~"ll\Cf\atwn could rnclmle the estahlishmt.'nt of parks and 
proh·~·11·d ari:as. n1;1Jor narural fl'Snurce policy refonn 1111 rli..· 
narwnal. rt·gional aml local kvel. l'utilic awalt'ness-tiurldin~ 

lornsiniz on l'mlangerl·cl Spt.'Cil·s. and thl' devl'lopment of 
rnarkl·ts for natural prndm:ls - such as food~ •utd mis 
rhat ;m~ lmrvt•sll•cl sustamahly. <iivt•n the criti-.:al 

1·u•nomic situation of many lrnpkal countrit•s. an emph;L'>is 
1111 1·n•111111Hally-ha.~cd ..:nnsl'n·ation altt·mall\'C.'s T\ 

1''i'i1·111ial 

Protecting the world·s hiodiwrsity is an 
t.'m;ronmental d1:tllengt> rhat canrM bl.' :addres~d through 
11."1.:hnological iM<l\·ation altlfle. <hl'r lhe past S<'\eral years 
1ht.' intematioml ccmmunily t>as maJt.' significan1 fin3111:ial 
resources available to safeguard this pi:iorly under.mxxl yel 

fund3J'llenlally imponant natural resource tia.o;e. The 
·->pponuni1y to effect majl•r change dearly exi~tc; but 
requires ka<krship. greater understanding of biodiversity 
and 1he will to set priorities and to take action. 

While a~aren.!ss is being built 3J'1d funding 
generated. the challenge now is to trano;late these steps into 
concrete actions on the ground - on the front lines of rhe 

.mle lo protect the Earrh's diverse an.I vi1al life fom1s_ 

ro succC't'd. these al1iono; must he panilipatol}· in nature. 
They must be supponive of the economi.: rk"ed'i and 
a.o;pirationc; of local people. and build on their capadties to 
prom<>te long-tenn con...en·ation. 

Thi.; article was adapted from "'The GEF and 
Biodiversil) COl'\';ervalion: Lesson'i to Date and 
Recommendations for Future Al"lim". Copies m:iy t>e 
ordered from Consen·ation lntematimal. Le~islative 

Prorrams. IOl5 l!!rh Streel. NW. Suite lllCIO. 

Wa-;hington. DC ~0036. 1Source: Ch1•i.-es. IC)<)J 1 

Time to bank on gene pn>files 

A data bank of DNA talten from people c111wicto:d 
of serious l"rimes should be set up. says tht.' l'K ·s Royal 

Commis.'iion on Criminal Justice in its repon published in 
July 1993. The Commission also want<; rhe police to ha\·e 
the power 10 take DNA samples from all SllSJlt.'\.1S. 

The Commic;sion argues tha1 DNA profiling is now 
so p<'Werful a diagnostic techn111ue and so helpful in 
establishing guilt or innocence. "we ht.'lieve rhal it is proJ't.'r 
and desirable to allow the police to tab• non-intimate 

samples . .. without con..ent from all those arresled for 
serious criminal offences". It wants saliva recla'isified a.o; 
a non-intimate sample. 

DNA from convit.tcd criminals - in the fom1 of 
profiles or sample.c; - would ht- kept tiy the polit.·e in a dat;i 
!'lank. The Commission says lhe data !'lank would ··cnahk· 

DNA evidence found al the s..:eoc of later offt.•nces to ht.
compared with lht.' DNA ilala of tho.\e who had prni1•11s 
convrctrons ... It would also enatile unsoln·d t•arlil•r 
1>ffences wht.•re DNA cvidencl' had lx·1·n found tiur not 
lrnked with the offender In Ix· deare1! up"'. 

The Commission also wants mnn· r:itt1•n<;iw 

..:ulkction of ONA s;unpk.~ for .~1a1is1rcal w1•rk. This 
S{'Cornl data hank would t>e maintai111.·1I hy an i11dept.'mlen1 
or~anitation. wrth safeguards desiJ,'!neil to prevent pPlicc 
amt prosernlion from ht.'ing ahlt.' In iclentrh whc' ;1 

sample camt• from. TI1e < ·ommission says rill' 

< iovcmmcnt should leizislate lo l'nahk 1h1·sl' data tianks to 
tir cstahh~hed. 
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'The dvil libenies org3flization. Libeny. says any 
nahonal DNA database must have adequate- safeguards. 

'The Commission also makes a series of about 
40 recommencfariono; designed to improve the quali1y of 
foren.-.;c evidcoc--e. II wants a ne-w Forensic Science 
Advisory Couocil 10 be set up lo monitor !he perform3lk.-e 
of all forensic laborarories. including the Home- Office· s 
Foremic Scieoc-e Service and the Mettopolitm Police· s 
forensic laboratory. 

1be Council would help to lay down a code of 
ethics which would ensure that scientists appearing for the 
prosecution disclose all the forensic evidence in a case. II 
would also oversee arrangemen1s for training foren.,;c 
scientists. 

1be repon also calls for pre-trial meetings between 

forensic scientists. "Ir is our belief 1ha1. in ca.-;es im.-oh·ing 
scientific evidence. the pre-lrial pha.o;e should be used lo 
son out and define as many scientific issues as possible 
and to con,.ider ... !he best mean'> of resolving [for 
ex.unple. by iUrther scientific tests) any matters thar may 
be disputed.' 

1be Commis.-;ion backs moves by the Home Office 
and !he Metropolitan Police to make their laboratories 
available to the defence as well a'\ the prosecution 1excep1 
when !hey are already working for the prosecutionl. 
1Sourcr: NeM· Scientist. IO July 1993) 

Down to Earth: practical applicalion'\ of ecological 
economil'S 

1be third meeting of the International Society 
for Ecological Economics is to be held from '.!4 lo 
:!R October 1994 in San Jose. Costa Rica. Org31lized by 
the lncemational Society for Ecological Economics. 
·he Universidad Nacional Costa Rica. and the 
lnteramerican lno;tirure for Cooperation on Agriculture. the 
meeting will addres.o; the growing global consen-;us 1ha1 
sus1ainabili1y is rhe appropriale long-lerm social goal. 1lK' 
challenge is to devise pr:u.1ical me1hods to achieve 
sus1ainabili1y at local. regional and global scales. 1l1e 

focus of lhe 1hird biennial conference of lhl' International 
Society for Ecological Economic.c; will he 10 link lheory 
wilh practice 10 pnvJuce praclical application<; of ecological 
economics in order lo achieve sustainabilily. 1l1e 

conference will foster lhe hroad transdisciplinar)" synthesis 
1ha1 is necessary IO provide 1hese soluliol\'i. The f1•1lowing 
lnpics are of particular relevance: 

Energy issues 
Populalion issm:s 
Equily is.c;ues: cquilahk distrihuhon of 
resources (racial. genclcr. crhnic cquiry 1 
Defence conver.;ion and worker tt.'lraininiz 
lnsti1u1jonal res1mc1uring for susrainahihry 
Employmenl impacls of sus!ainahilily 
Prar!ical resource ac(ot1n1iniz 
Trade and env1rnnmen1al issues 

Em;sioning aht·matiw futures 
Ec11h1gical i:i:1•nomics al ..:1•mmuni1y kn-I 
fa-ological e1.:onomic literacy: increa.-;ing puMii: 
a\,·aieness 
Applied ecC'logical economic muddling 
Ecological economks of hi1'1.liwrsi1y 
Uses of economic incenti\·es Jl1d disincenti\·es 
Ecosy:,.1em restnralion anc.1 etlf\.'i~rvalion 
fa:otourism 
Clean lechm•logies 
The role of the media 

Further information 1s a\"ailat>k from: 
Ill International Conferen\."e nf Ecological Ec1•nomics. 
P.O. Box 555. :woo Hem.ha. \11sta Rica. Tt•I.: 
t5<>f>160-lf>OO: Fa..'\: 15001 n-6R6li. 

B. O)llNTRY NF.WS 

Australia 

Australia lakes tough line on "HIV plan!" 

A potent chemical extracti:d frohl a common 
\\'estcm Australian shrub shows promi.-;e a.'i a tri:atmenl 
again'\! HIV - al least in thl> 1es1 1uhe. American 
researchers al !he National Cancer ln'ilitule in Belhesda. 
Maryland. have isolated an alkaloid from !he tough wo1><ly 
plant which halts replicalion of HI\". though they h.1w yet 
10 rest iLc; safely in animals. lei alone humam. llK· NCI 
has applied for a pa1en1 on the chemical. which ii calls 
conocurvone. 

Richard Spjul. a botanist wilh lhe L'S l>epanmenl of 
Agricullure. first collected specimens of 1he plant. which 
belongs to !he genus Conospemmm. in 1981. 

One panicular chemical isolated from the e:\lracl. a 
naphthoquinone trimer. prevented HIV frnm replicaring and 
from killing a type of human immune cdl. 
Dwighl Kaufman. depuly din:c1or of ti~ division 11f 
cancer lreatmenl at the NCI. which 1wcrst·l·s the 
Slrecning programme. calls conocurvon-: "l·:i;tranrdin;uily 
e:\Citing". 

Chcmisls are not yl•f sufl• how conncurvnrll.' mhil-1!.'> 
HI\'. hut !hey l":lieve thar II w1•rks in a 1lifferen1 way fr1tm 
the AIDS ilmg AZT f 7jdovmli111: 1 and it.s rdali\ es dell anti 
ddl". 

Of more 1han 7 .000 plants sr.:fl•rnl·<I hy Ilk' NCI so 
far. < 'm10.11•t'm111m is thl· fourth 101111<1 lo have poll·n11al 
against HIV. along with plants from Samoa. Sarawak and 
Cameroon. 

The chemists havl· also rh·;r,;nwml that 1hry can 
syn1hesi1e co111K11rvonc from prl'n1rsPrs f,,uml in the planl. 
Thl•orerically. "·" chrmisls haw alrt•a<ly -;y111ht•s11•·1I lht"'<' 
prrrnrsors. a phannacl'ulirals rnmpanv .-oultl prflllurc 

' conorurvr>nr wilhnul havmiz arcc·~s lo !IK' J'lalll 
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{ ·,ir.,•spermum is common in Western Australia. and 

l><lfh Australian and American officials are deeply 
concerned t!ul people mighl st3.It "poaching" it. 
end:mgering the ~"llpply e\·en before resean.ilers have 

delcrn1ined whether conO\."Uh'l'lle has any real value a<; a 
drug. A representative of the Western Au~1ralian 

ljovemment w:tm'> !hat the acth·e componer.t is highly 

lllxic to people. 

A con.'iortium of scientists from Western Australia 
is working wi1h NCI tn screen for conornrvo:-ie in other 

species of Conosperm1m1 and in plants growing Wlder 

different conditions. 

Australia hao; stmng views on what the l'S should 
he allowed to do with a discovery from a plant that grows 
only in Western Au~raiia. lmpired by lhe Biodiversity 
Treaty. government offidals from Western Australia are 
aggressively ao;serting !heir right lo benefit from the 
discoH'I)". To that end. they are negotiating a unique 
collaborative agreement with their American counterparts 
which would enwre thal !hey are included in virtually all 
future research on the chemical and the planr. 1 Extr.11 .. 1ed 

from Ne"· .kientist. 3 July 19931 

Brazil 

Industrial-scale production of diagnostic enzymes 

begin'> 

Brazil ha'i hcgun produc.ing enzymes for diagnosing 
disea'il's through genetic-engineering on an industrial i-.calc. 
offering a 50 per cen! reduction in the end price compared 
ro that of similar prod:icts currently being imported. 

The enzymes include Taq Polymen.o;e. the principle 

componenl used for diagnosis by PCR (polymerao;e chain 

n·actioru. 

The enz)mes are being manufactured in the 
Molecular Biology and lnfeL1ious Discao;e Diagnosis 
l.almra1ory of lhe Oswaldo Cruz Foundation (Fiocruz). 
Wim Degrave. of Fiocruz. explain'i: ''The plan is to meet 

the national demand for enzymes used for research and 
diagnosis until ill(- Br.11jlian biotechnology industries 

adnew the capacity lo absorh thar technology". 

I Jsing a 5.5 lirre fermt•nrarion tank. Fiocruz has 

snn·et·1led in producing up ro I00.000 units of Ta4 
Pnlymt·rase annually. This is sufficienl ro make 
!fl.O(H) diagnoses hy PCR. meeting the entire national 
1k111and. al a cosl ranging from $0.50 lo ~I .00 per unir. 
The irn.:ome accmed hy Fiocruz is being rcinve:.rt•d in 
n•st•arch on lhe diaiznosis or 1ropical diseases. 

Anorher area to he cxplorccl hy Fiocruz is tht• 
prndnrlirm of t•nzym<"s rhar arc an allemative 10 Taq 

Polymera~·. already being applied in other countrirs for 
11iaiznos1s hy PCR. E'tamplcs or rhese arc TTH. producecl 
hy the hacleria Tlirrm11.t tlrrmroplri/m: Vent. synrhesi1ecl hy 
rh1• Tlrrrmt1r'1•1·1·11'J litoralu: and Del'p Vent. obtainecl from 

1he ba\.1eria /r.n ocrns /11rios11s. discove~d in volcanic larva 
in lhe Ol.~an subsoil. It is the onl~· one resistant to 

te:nperatures higher lhan 120" C. 

FiO\.-ruz is also prodm.;ng 500.000 unit.s per ye3T of 

the enLyme BSPR-1. isolated from the ba\.1eria Bacillirs 
splrerirns. and used for g ~lie identification in paternity 
tests. The product. unprecedented in the counlry. is being 
said to private labJratories at $13 per lot of I ,t)()(I units. 
In other cOl"nnies. the enzyme used in paternity tests is 

~-IO. isolated from 1he bat.1eria llaemopl1il1rs .ie.e_\ptius. 

Also manufactured are 2 million units annually of 
the enzyme ECO-R-1. applit>d for cutting off DNA in 
molet."Ular biology research. It ha-; the potential for being 
used indmtrially to identify Trip.inos11n11.1 a11:i. which 
causes Cltagas · disease. 

Another enzyme. BCE-243. synthesized by Fiocruz 
ito;elf for use in researd1. is being evaluated at the Joinville 
B .. 11echnolog}· Center. which piano; to produce it on a large 
scale to supply world genetic banks. This is an enzyme 
wilh high value added, costing $200 per lot of I .liOO unirs 
on the international markel. tSource: G11:e111 Mercantil. 

6 April 1993> 

Bio-Rio Science-lndustty Palk 

This is the Bra1jlian answer to rhe challenge of 

science-industry integration. Federal University of Rio. 
Oswaldo Cruz FOtlll<lation and business corporaliono; 

operare side-by-side in a modem complex integrating 
human and material resources for industrial research and 
development. within the area of biotechnology. The park 
started its operations in May 1989. and is managed by the 
Bio-Rio Foundation, an in· ·pendent non-governmental. 

non-profit organization. Bio-Rio's main purposes arc: 
integration of fundamental and applied research l ffons: 
technology development and transfer: :L'i..'iistance to new 
hiorechnology enterprises: industrialization of 

biotechnological products. wilh priority for health. 
agriculturr energy and rhe environment: development of 
integrated programmes of human rer.ources: inremation.11 
coopcra•ion for the effective mao;rering of knowledge and 

technology lrano;fer: promorion of rechnology-basecl joinr 
venture: development of new markets and new producrs: 

generation or new inveslmenl opponunities. The facililil"S 
include: a Centralized Admrnisrrarivc Suppon Unil. 
Specialized Services Unit. Industrial Lois. and Technology 
Incubator. (Source: 8fl/etin de Rifltrrrrofflf,!iri11. Vol. Ill. 

No. 2. December 199.~) 

Oswaldo Crul Foundarion 

FJOCRUZ. the Bra1jlian O~walclo Cm7. Foundarion. 
fulfils irs ohjectives and acrivirirs wirh 11 ins1i1111ions as 
follow.\: Oswaldo Cruz lnstitutr c.:onducrs research in 

biomedicine ancl postgraduate proizrammrs. imponanr 
bio1echnolo3y activitil·s. applied to hcalrh. inducting some 
aspr•,·ts of izenctic l'nginct"ring. ancl puhlishc~ rlX- jnum~I 

M,·mm i11.t dfl lmtit1110 O.twrlfd" <'m:: lhl' School 'of Pnhlic 
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Health provides training at the postgraduale lt'..-el: w 
Rl.'sean:h Cenll'r Rene Rachou localed in l~ State l•f 
Mina.<> Ger.iis. rnndm.'ts rt.-search in conlrol. diagnostic. 
lhcrapeuti\."S. cridemiology and immunology of tropi<.:al 
diseases and m natural products: the Research Center 
Aggeu Magalh3es. in the State of Penambuco. specializes 
in 1he srudy of local di<>e.;ises of the north-east region: 
the Rcseardt Cemer Gorn;alo Moniz. in Bahia. study local 
diseases including their mole\.-ular biology and 
immunological a.~ts: the Institute of T ectmology of 
lmmunobiological Products IBiomanguinhos• is the main 
centre for the production of vaccines and laboratory 
re-agenls of South America: the Institute of Technology of 
Phamm.-eutical Products (Farmanguinhosl: the National 
ln<>litute for Quali1y Control in Health: !he Institute 
Fernandes Rgueira with responsibililies in rewarching. 
teaching and direct a.'isisting health for women. children 
and adolescents: lhe House of Oswaldo Cruz. a museum of 
history of health and medical sciences: and. finally. the 
Polytechnic School of Health Joaquim Venancio. training 
good quality technician-;. 

AOCRUZ produces vaccines for yellow fever. 
measles meningitis A and C. typhoid fever and 
poliomyelitis. for the country· s need-;. Other vaccines are 
in the research stage: dengue fever. schistosomiasis. 
fascioliasis. AOCR UZ al'!o prepare kits for the serological 
diagno<>is of hepatitis. rotavirus. atfenovirus. Chaga." · 
disease 1recombinan1 antigen). HIV-I. rabies. mea.'lles. 
leishmania<>is. toxoplasmosis, rubella. and leptospirosis. 
Some other items produced mainly for research purposes 
arc: restriction enzymes. recombinant proleins. synthetic 
oligonudeotides. genomic DNA from Mycohacreri11m. 
monoclonal antibodies. in<;ed pheromones. bioinsecticides 
and others. 1Source: Boletin de Biotecnolnl(icia. Vol. IO. 
No. 2. December 1993. 

Canada 

Agriculture Canada - Research Oonal Genebank 

In 19!!9. Agriculture Canada established the 
Canadian Clonal \renebank 1CCG1 at the Smithfield 
faperimental Fann. Trenton, Ontario. The mandate of the 
Gcnebank is to protect and preserve the genetic diversity of 
Canadian fruit crops and their wild relatives for our foture 
gene rat ions. 

The germplasm preserved at the CCG conc;titutes a 
reservoir oi genes and genetic combmation'I that plant 
breeders and researchers can use as a source of new traits 
to respond to environmental c~anges and new biological 
challcn~es. The collection is imponant internationally. as 
well as nationally. There are over 2.500 a\..:es.~ions or 
clones stored al ccn. 

Whenever possible. the CCG will fill re<1uests 
for plant material. Germplac;m is distributed for 
resran:h and bweding purposes only. For morl' 

infom1ation. contal.1 Ms. Margie Luffman. Cur:itor at CCti. 
613-W2J52i. iSoun:e: The Ai:Bi.w,·ir 811/lt-rrn. '1•!. I. 
No. 2. Mardl/April 19931 

Agrirnlture Canada - Regulator.-

A new commit!ee has been established lo pro~·idc 
Agriculture Canada with recommendation-; regarding the 
registration Of microbial produL'tS that are regulated under 
the Fertilizers At.1. This committee will also supply the 
Department with advice on rt'gistrJtion policies and 
guidelines. Membership includes representatives front the 
Government. university and industry sectors. Regulatory 
officials fro!'t departments sud1 as Health and Welfare and 

Agriculture Canada will also participate with non-rntiniz 
status. The committee participants will work to expedite 
the registration proces.> and pro\'ide a for.im for 
c<'nstructive information exchange. For further infom1ation 
contact Ms. Margaret Kenny. Plant Industry Directorate. 
Agriculture Canada 16!31 995-7900. tSource: Tlrt· 
A!:Bioceclr 811llecin. Vol. I. No. 2. March/April 1993 

Osaka Medical College confirms ChincSt' medicine 
effective for AIDS infedion prevention 

Researchers Jiang Yan from China and 
Professor Ma'iuyo N:tkai of the Department of 
Microbiology of Osakl Medical College. have confirmed 
that the root of the giant knot wood. a Chinese herb that ha.<> 
been used tor gastro-enteric remedy and diuresis. 
effectively p1evenrs the AIDS virus cell infection. 

Research i'> still in the in \'itro stage. Jiang and 
other researcher:; have found that the root of the giant 
knotwood hac; fewer side effects. Further research is being 
undenalcen in developing this herb for AIOS treatment. 

Jiang and other researchers noticed thal the gianl 
knotwood. which grows wild. ha.'i been used in Chi'la for 
the treatment of 'flu or pneumonia caused hy vims or 
bacteria. 

In their experiment. the extract obtained hy brewing 
the plant's root wa.'i added to a mixture of AIDS infected 
lymphocytes and non-infected normal cells. Without •hr 
extract of rhe plant rootc;, the fusion of infected cell 
and non-infected normal cells occurred. and thr 
enlargemenl and eventual destru.:tinn of cell:. O\.~urrcll 

after 24 hours. 

With the addition of the plam root extract. the 
enlargement of c:ells rarely occurred and the destruction of 
cells by the AIDS virus wa.<; suppressed. 

The lymphocytes infected by the AIDS vinis were 
soaked in the solution of the plant root eittrall. thrn 
incubated for six day'i. 
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Th.• AIDS \irus soaked in lho: e:\lracl of lhe planl 
11itl mlf t>n.·ak nut from lymphoq1es. This obser.·ation wic; 

cnnfim1etl through ;:m elt:l1ron mi1..-roscope. ISt;urce: 
S1l11•rr A."t'l:.11 Slunhurr. IO April iQ9J1 

Chint:se medicine said lo induce cancer cell self
de~1ruct111n 

Al the 1993 International Symposium on OUnese 
Herhs. a resean:h paper on the induction of :ipotosis of 
\·irus-intl-cted cells and cancer cells was presented. 1be 
induction was caused hy 1 sumura ·s proiluct. the Ts11n111r.1 
1/ior.11.-.n r.•••t 1TJ-41. Apotosis 1s a concepl relating to cell 
death. 

Apotosis i., interpretetl a.o; !he self-destnll1ion of 
cells Wh1.•n l·dls become useless or abnom1al. they 
t>ecnme self-destructive and die. This destru1..1ion is 
rmgrammed hy pre-dl'tl.'m1ined factors. During apotosis. 
typically DNA clt:a\agl' and an increase in cytophlsmic and 
nuckus concentration occur. 

The research paper on apotosis indu1..1ion of virus
inf1.·cted cells was presented by Professor Hidechika Okada 
of 1t1<~ Biomolecular Dl.'rartment. Mok1..'tJlar Medicine 
Rl.'sl.'arch Institute. School of Medicine. Nagoya City 
lfniv1.•rsity. When Bicalane and Bicalene. die main 
chemical compositions of Tsumura·s thorowax root. were 
atl1k-tl to the culture hroth of 1he Human T cdl. let;kemia 
Virus· I I ITTL V-1 I and AIDS virus I HIV) infected ~Us. 
thl're was a cytoto:\ic phenlllllenon due to DNA deavage. 
When added to thl' culture brodl of a mixture of HIV
infectrd and non-infl'cted cells. Bicalane and Bicalene had 
a tendrncy to suppn:ss the spread of infection from an 1-0V 
vimo; to a non-infrcted cell. 

Bicalane and Bicalene have been known tr. activate 
thr inhibition of reverse transcriptasc of HIV viruc; cells. 
This ret:ent rl.'search data irxlil.:ates that Bicalane and 
Dicalenc may sek~tively ohstruct or destn11..1 HIV infected 

ll'lls 

Apolosis of cancer cdl research wa.s prrsented by 
Professor f\fa;amichi Kumashiro. lJepanment of Pal~ology 
Lahoralory I. Kurume Medical Univer.;ity S:·hool of 
f\kdidne. Clinicll data have bl.'en rcponed on "TJ-9". 
whid1 prevents the progression of hepato-cirrhosis lo liver 
cani.:er. latest res1.·arch serms to basically support the data. 
Tsumura and Co. has applied for patents of TJ-9 and its 
rl'laled componl.'nts for use a.s an anti-viral and anti-
111ahg11an1 rumour dm~. (Source: K11:<t1k11 Kogn1 Nippo. 
11 April 199~. p. <>1 

II is <liflirnlr 10 untangle the causes of liver 
ranccr in a lypical dinir in Shan~hai. In the areas 
around 1hc clinic. people live crnwdrd lives and a.s a 
result 111a11y an· l':itpo·;ccl lo lhe samc pathogens and 
111:ii:i11s - i11du1linii allafoxin and twpalitis R. holh known 
c;mst•s of liv1·r clll«"l'f. In orclrr lo clclcnninc lhc rok 

of allatoWI. whid1 is a 1oxic by-product of mould oo 

peanuts and com. in these c.::mcers molecular merhods 
are used. 

Anned with some of these new tools. a new fom1 of 
therapy is 10 be tried in a Otinese clinic. First. 
two molccular-ba~ed bio~says are to be used to find 
\·ulnerable individuals: a urine test dlat looks for a "point" 
mutation (a :.ingle base pair change> in DNA. along widl a 
bl1ll.1d test that looks for a change in ha~moglobin. Surveys 
using these medlods. together with blood tests for 
hepatitis B. have already yielded startling results. Near 
Sha.1ghai. d1e d1ances of getting liver cancer are doubled 
for people exposed only 10 aflatoxin. and they are increased 
five-lo!d for those exposed to hepatitis B. But for those 
e:tlposed to both. 1he risks jump to an incredible 60 tin1es 
the risk for non-exposed people. 

To break this lethal synergy. the foctL-. is on 
aflato:tlin and high-risk individuals are to be given a 
prote1..1ive drug called oltipraz - formerly used ao; an anti
schistosomiao;is medication. It stin1ulates metabolic 
enzymes that interact with aflatoWI compounds and diven 
them from the liver, where they damage DNA. Already. 
by giving oltipraz to aflatoxin-exposed rats. tests have 
shown that it blocks carcinogenesis. 

This attack on aflatoxin could bt- used in other 
area.'i. including. for example, South Africa and the 
Gambia. where close living makes it difficult to sort out 
the effects of aflatoxin and hepatitis. 

The general clinical research centre at the University 
of Michigan. Arm Arbor, ha'i developed a breath test that 
looks at the rate at which people use a member of d1e 
cytochrome P450 enzyme family to metabolize 
erythromycin. In this test. a carbon-14 labelled form of 
el)1hromycin is injected, and the patient is ac;ked to blow 
bubbles into a liquid that captures the exhaled carbon 
dioxide. Fast metabolizers. indicated by the ratio of 
labelled carbon atoms. are at increa.c;ed risk for developing 
aflatoxin-related cancer. (Source: S<"ienl'r. Vol. 259. 
5 March 19<H. p. IJ951 

High-quality snake venoms 

Dnnglai Industrial & Trading Company. 

headquartered in Guanvhou City. Southern China. is of a 
special interest in biological products. particularly 
hiotoxins. Their major item for expon is high-quality 
lyophili1.cd snake venoms produced by their own snake 
fann. one of the largest in Chin;.. With a steady monthly 
nulpul and rich stock, thl'y are in a position 10 supply the 
following: 

Major items: 

Lyophili1.cd Venom of Naja naja atra (Oline~ 
Cobra); 
Lyophili1.cd Venom of Agkistrodon Haiys (Halys 

Snake I: 
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Lyophilized Venom of Agkistrodoo Actutus 
I Hundred-pace l 

Other items: 

Scorpion Venom 
Bee Venom 
Bili Davine 
Bilirubin 
Haney 
Venom Defibrase 
Thrombin 
Heparin Sodium 
Heparin Calcium 
Salted Pig Casing for Sausages 
Pig Bile Acid 
Phytic Acid 
Citric Acid 
Arsenic 

Further infonnalion is available on request from 
Wei Keqin. Import and Export Division, Dongtai Industrial 
and Trading Company. Room 538, Park.view Square. 
960 Jie Fang Bei Road, Guangzhou, Ollna. Tel.: 
86-20-6665666, Ext. 538, 539. Fax.: 86-20-6673050. 
tSource: News Release. 18 August 1993) 

Colombia 

Biotechnology Institute of the National University 
of Colombia 

lbis Institute wa<; established in December 1987 as 
a multidisciplinary group from different schools of the 
University of Colombia to meet national industrial needs. 
The Institute serves as a centre for the coordination of 
research carried out at its own and at various other 
laboratories. The central laboratory is a complex which 
occupies 15,000 sq.ft. where nine laboratories, a 
Biotechnology Orientation and Reference Centre, a 
conference room and various offices an- integrated. At 
present a staff of 120 work at the Institute, including 
professors, researchers, technicians and students. It also 
includes laboratories at the school-; of Engineering, 
Medicine, Sciences and Agronomy. It gives support to 
graduate and undergraduate academic programmes, 
particularly in chemical engineering, industrial design. 
biology. chemistry, pharmacy, microbiology and 
biochemical engineering. 

The three main research area-; are: 

I . Agricultural biotechnology. with projects in 
molecular biology of viruses, in rhi:r.obiology 
and in bio-in.<;ecticides; 

2. Dia~nostic ~y~tems, with projects in molecular 
biology of Eschericliia t'oli and Vibrio commn, 
in ecotoxi~ology, in the development of probes 

for the detection of foot and mouth disea.-;e 
virus and t~ production of a ~ombinant 
vaccine, in the preparation of kits for plant 
viruses detection. and in the identification of 
species-specific ribosomal sequeoces; 

3. Biochemical mgineering and enzyme 
technology with projects for the prodm.1im 
of 6-amino-penicilanic acid 16-APA;. 3111.f 
in molecular biology of Closrricli11m 
acetobutylirnm for the production of but:mol 
and the hydrolysis of lactose in milk. 

(Source: Boletin de Biotecno/oJ!icia. Vol. 10. No. :!. 
December 1993) 

Genetic Engineering and Biotedmology Center 

The Genetic Engineering :lild Biotechnology Center 
of Havana. Cuba, started operations in 1986 in a large and 
comfortable new building. 

Its main industrial products are: a hepatitis 
recombinant vaccine (Heberbiovac HB ); recombinant 
streptokinase ( Herberkina.o;a); a skin healing cream with 
Epidennis Growing Factor (Hebermin); recombinant Alpha 
Interferon 28 (Heberon Alfa R); natural Alpha Interferon 
(Heberon Alfa N); Tran<;ference Factor (Hebertrans): and 
some other recombinant proteins plus about 26 types of 
monoclonal antiborlies. It also produces diagnostic kits for 
AIDS (lllV 1 and 2). for hepa.itis B ard C and for 
toxopla.miosis. Some other biological produl1S from the 
Center are: restriction enzymes, DNA molecular weight 
markers, oligonucleotides and synthetic gene~ Two 
vaccines agaimt huma.~ meningitis and colibacilosis of 
cattle and pigs are meanwhile produced b:y genetic 
engineering. 

For industrial biotechnological purposes the Center 
produces some enzymes such as: prokimosine. hcta'!e. 
sucrose-invertase. renin, beta-galactosida'ie and alpha
arnilase. 

In the agricultural area. research is being done on 
plant and cell micropropagation to obtain new varicl;es 
resistant to insects. fungi and virus diseases. Some work 
is performed in the area of nitrogen fixation and in the 
production of transgenic animals. 

The Center also perfoms analyses on the 
purification and charac1eri1.ation of proteins by ma<;s 
spectrometry, detennination ot tri-dimen.-;ional structure of 
proteins by X-Ray diffractio11 and nuclear magnetic 
resonance; also, electron microscopy and 
immunomicroscopy are included in the facilities of the 
Center. (Source· Bnlerin de BioternoloRicia. Vol. 10, 
No. 2, December 1993) 
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EurnpHn Communih· 

Biotedt Cllmpanies sh•m Europe 

European biotechnology legislation is deterring 
l'S companies from investing in the EC. while Europcan
based comp;>nies are eyeing up opponunities in the US 
rather than in Europe. Dr. Kenneth Baker. director of 
biotl'chnology. science and technology at Monsanto. told a 
sekct wmmittee of the UK House of Lords that he and 
other European-based exec..-utives of US companies have an 
uphill task arguing against the perc..-eived negative climate 
for biotechnology. 

Baker's concern is echoed by a poll conducted b} 

the Brussels-based Senior Advisory Group on 
Riotechnology. which indicates that EC-based fimts may 
abandon Eurnpe and place future investmentc; in the US. 

According to SAGB. the US will receive the lion's 
share of investment by European-based biotechnology 
users. More than 45 per cent of companies polled said that 
the US would be the target for investment in manufacturing 
facilities. while only 35 per cent said that they would locate 
within the EC. Japan and the Far Ea.c;t look set to attract 
sullstamial investment from about one in five EC-ba.c;ed 
companies. 

SAGB officials blame the tangled bureaucracy of 
EC biotechnological regulations for the exodus and are 
calling on the European Commission to speed up the 
promised review programme. tSource: European 
Cl1m1ic11/ News. 17 May 1993 I 

European Commission aims 10 spotlight bio
opportunities 

The Commission for the European 
Communilil's tCECI is implementing several priority 
actions designed lo improve the competitiveness of 
European industrial sectors which benefit from 
flintechnology. One of these actions. which aims at the 
estahlishment of a Community network for training and 
n·search. h:ts been under way since 19R2. 

It flegan with the Biomo/ernlar En!lineerin!l 
Prngr,mmrr ( BEP: I 9R2-R6. I 5m ECUI. 

Ne:o.:t came the Biotec/1110/oRy A1·1im1 
ProRrrmrmt' tBAP: 19R5-89. 75m ECUt. 

Then came !he Brotedrnolo~y Rrsearf'/1 for 
lnnoration. Dt'l'e/opment and Growtlr in Europe 
programme 1BRIDGE: 1990-9.~. IO(lm ECUJ. 
::urrently in progress. 

Th<: Community action will ccmtimw in the 
BIOTECH programme I I Mm EC1J). which will 
nm fro~ 199.~-97. 

The extensi"·e R&D acuv1ues carried out under 
these various programmes have given rise to a pool of 
highly trained personnel artd to significant advances in 
scientific cficicovery in the field of biotechnology. 

To encourage the tram fer of the resulting knowledge 
artd technology to industry. the CEC has set up a parallel 
programme known as VALUE. 

The VALUE programme is aimed at small and 
medi.nn-sized enterprises (SMEs). which could benefit 
from using new technologies - but do not have the 
resources 10 keep track of the latest technological 
developmenl<;. It can also provide funding to aid 
companies in a-.sessing and commercially exploiting new 

technologies. BioResearch Ireland !BRI) ha.-; been co
contracted by the CEC (with suppon from VALUE) to set 
up :md operate a system to disseminate information on 
biotechnology R&D results and highlight technology 
opponunities. <Extracted from Bioreclrnolo~y 8111/etin. 
June 1993) 

The Plant Industrial Platform 

A Plant Industrial Platform 1PIP1 was established at 
a meeting of some 20 companies involved in plant 
biotechnology. in Lyon on 20 May 1992. Seventeen 
companies have joined the PIP since: 

Zaadunie B.V. (The Netherlands): 

ICI Seeds (United Kingdom) 

VanderHave Research (The Netherlands) 

Aorigene B.V. (The Netherland-;) 

ICI Seeds/SES (Belgium 1 

Keygene N.V. (The Netherlands! 

R.Z. Biofll'ur (The Netherlands! 

Royal Sluis B.V. tThe Netherlands) 

L.V.M.H. Recherche !Francel 

Nickerson Biocem Ltd. ttfnited Kingdom) 

Monsanto Europe SA (Belgium) 

Biocem SA (France) 

Rhone PC'tulene Agrochemie (France) 

Peto ltaliana S.R.L. (llalyl 

Pla111a Pflanzcngenetik Biotech. GmbH 
(Germany) 
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RAC;T SA tFr:mn'I 

Pioneer Hi-Bred S.A.R.L tFranet~l 

The platfomt will provide mean.c; and opponunities 
for tht• exchange of results. materials and teclmiques 
hetween industry members :i.nd the academic laboratories 
involved in the two BRIDGE T-projects. New pl;mt 

T-projecl'i. to be initiatetl in the future. will be able to 
profit directly from PIP. 

Thc platform will concentrate on scientific liaison 
and will not become involved in political or regulatory 
affair.>. nor produce position papers. Thcse are:Lo; are 
already dealt with by existing organi1.atiom; such as the 

Green lndll'itry Biotechnology Platform. 

Member.;hip is open to any European company :md 

is not limited to the EC. 

lnfomtation presented in T-pro_iect ne,-.sletters will 
he made available and industrial contribution<; will he 

stimulated. 

PIP members will b~ abl~ to receive wrinen 

documentation. lists of publications from T-projects. the 
available basic infom1ation on the projects and gain 
opponunities lo contact respono;iblc scientists. 

The existence of the platform will not affect 
contractual rights of companies or scientists already 

panicipating as contractors in the EC T-projel.1S. !Source: 

Tlrr Genetic En.einra mu/ Bioteclmologi.tt. Vol. 13. 
No.:!. 1993) 

Defending biotech 

Spurred on by the need to protect research 
investments. the European Union's internal market council 
has agreed to suppon the patenting of bim"chnological 
inventions - exn·pt where they 1ndude modified versions 
of human genes. TI1e draft directive will now proceed to 
th~· European Parliament. 

Not all 1:oun1ries wen· in favour of the proposal. 
ho\wwr. Spain. Denmark ;u~d Lullemh1•urg vo1e1l against 
ii on t'lhical gro11111ls. Tll<' Spanish amt D:·;?ish padiamrnls 
;m• currently in the 1lm11.·s nf nation;1I drhall' mTr 
hioll'chnolnE?y etl•i<:.,. 

The Italian dl'leE?ation also npposl·cl the dirl'cliVl' in 
ils original fonn. arguing that SOllll' experiml'nls involving 
the hum:m E!l'llnml' are an affront 10 human diE?nily. 
Ho\n•ver. ll:ily l'Vrntually a)?fl'l'CI to support a dirl'CliH' 
h;11111in~! lhl· patenting of modifil•d \;•r:;ions of human 
,l!t'lll'S 

Thl' dirl·ctiVl'. part of lhl' White Paper on thl' 
cnmpklion 11f lhe sin,l!ll' markl'I. is elm· to i.:orne inlo f(lrl.:l' 
hy I 911f1. ''"flie is~ Ill' rwe1lrcl lo he acldressl•d a~ a mailer or 

ur;.t1•11cv. n1h:erwise wt• could carry on wa1d1in,I! a hrain 

drain 10 countries where patents tit.•rtelit lwm a 1'1.'lll'r 
pmkTtil•n··. said tht• Belgi:u1 dtainn:m of 1l1t· council 

Robert L'rtiain. 1Soun.-e: <. ·1rcmt.\tn· .~ 111.lu.mT. 

3 January 199.t 1 

Virus n.-sistant tr;m-;genii.: plants 

Thc Commissinn of tilt' European Ct•mn.L1nilies 
t CEC) BRIDGE programme is currenth supp1•ning a 
project titled "Molecular hiology of thl· cell-t1•-cell 
nHwement of plant viruses in relatio11 Ill plasnwdesmatal 
~1ructures". Studies on the viral pfllt('ins that allow plant 
viruses to enter healthy cells during the infection ··yde 
!''cell-to-cell movement prolt'ilt'i") have sh•·d new light on 
both the viral mrdt:misms involved and on tht• pl.1111 
strul1Ures which are exploi1ed. Cell-to-ceil movement 
pwteino; are nom1ally expressed from viral DNA during lht• 
infection cycl~ and facilitate spread of newly synthesited 
viral panides into healthy cells. It has Ileen proposed that 
transgenic plant-; which express mutated fomts 11f lhl' i.:l'll
to-cell movement protein may interfere with cell-tn-cdl 
spread. This approach wuld thereforl' l'I.· 1.·.,ph•ite1I In 
1levelop virus resistant transgl'nii.: plants. 

Thl· genes encoding: crll-to-celi mnvt'menl pr'.>ll'ins 
of several viruses. including the alfalfa mosaic 
virus tAIMVl and the cauliflower mosaic vims tC1l\1V1. 
have been cloned and expressed in ye;L~I. l>arnlnvims and 
E. ,-o/i. Mut:tnts of the AIMV and Cal\fV genes han· l'l.'l'll 
con-;trul1ed anL tr;msfom1ed into plants whl'rt' tht•y l':-tprt•ss 

modified forms of the cell-to-cell moveml'nl protl'i11s. Tiw 

researcher.; are currently allrmpling to verify that 1l1is 
strategy is successful in conferring plant resistan..:e In lhl' 
corresponding virus. Similar experiments arl' also in 
progress with i.:ui.:umber mosaic vims. lobact:o nw~ai1: vims 
and beet necrotic yellow vein virus. If this appm;1d1 
proves su1:cessful the researchers are interestl·d in 
transferring ~he technology to other commeri.:ially impnr1a111 
crops. for exan1ple. cucumber. melon. zucd1ini. l'li.: 
Further research fundmg is nrrded to facilitall' this. 
Cnntai.:t is sought from companies involn·d in pl;1111 

hrceding or plant pmtellion who may hl· illlt'rl'Sll'd in 
cnmmerci:\I exploit:ition of this trdmnlogy urnler a .ininl 
ventnrl' or licensing agrt>t'mt·nt. European i.:nmpanies 
interes!rd in i.:ommt·rcially ,_._,ploiting tlws1• results ;1rt• 

digihk In apply to lhl' CEC-V ;\I.PE progr;unnw for 
financial assislarKt' tow;ml.~ ft•asihili1y s111dit•s and prod11d 
dl' vl'lopntl'lll. 

For furtht·r infnrmalion on this rt•st·ard1 and on lhe 
(' E (' - V ;\ L {IF program 111 e p I ea.'> t' r o 111;1r1 
[Jr. Constant Cii11inge1. C'ommission 111 the Furnp1·;111 

Co11111111nilit·s tlJ<; Xllll T1'I.: 1+1.'\21..tlOI llXX7/\ 1~1'1. 

Fax: (+.'5:!) .t."11 .q121>. (Sourer: Irish /lio11·1h Sn1.\, 

.January I ll'>·l 1 

I 111111v:11 i1>11 i!.!...!.J..g.!_1-hiolt'\.·h111.'.!_1~,g} 

Tl11: El r SAST Pro2r;111111w has produn·d a sc:rrc:, ol 
report.~ on llw prospect<; for hinlt•rhnoln)!y im1ova111111111 lhl' 
a).!rirultmal art•a. ·nil' rc·1mrts rk;1( with llw an·a.'> li·,l<'d 
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below and for each they examine the benefits which can be 
gained from application of biotechnology and the major 
economic. social and regJlatory factors which effect its 
application. llie reports make recommendations as to the 
orientations of the EU· s R&D and other programmes based 
on their findings. 

on: 
The set of project reports comprises six case studies 

Lower levels of fertilizers and pesticides in 
agricultural crop production: 

Plant breeding technology: 

Animal production: 

Non-food uses of European agricultural 
production; 

Agro-industrial development in Portugal: 

Characterization and measurement of quality in 
agro-industrial production. 

SAST Report orders (quoting ref. CD NA 14716 
to 21 ) should be addressed to the official sales outlet for 
EC publications established in most countries. or to the 
Office for Official Publications of the European 
Communities. 2 rue Mercier, L-2985, Luxembourg. Fax: 
352 407915. 

Further information can be obtained from the SAST 
Unit at the Commission of the European Communities, 
Directorate-General for Science, Research and 
Development, 200 rue de la Loi, B-1049 Brussels. Source: 
Irish Biotech News, January 1994) 

S&T Cooperation with central and eastern 
Europe (COPERNICUS) 

The EC Commission is due to launch a Call for 
Proposals for COPERNICUS at the end of January, 1994. 
The programme hac; a budget of 55m ECU. 

The Sectors covered will include Biotechnology and 
AgroFood Industries, ac; well as Information Technology. 
Communication Technolngies, Telematics and Language 
Engineering, Manufacturing. Production, Processing and 
M:11erials. Measurements and Testing. 

All fim1s (including SMEs), research institutes 
and universities. will be eligible. Projects must 
have one partner in the EC and two partners in 
lwo different central and eastern European countries: 
Albania. Bulgaria, Estonia. Hungary. Latvia. 
Lithuania. Poland. Romania, Slovakia. Slovenia and 
1111.• C1.cch Republic and additionally Armenia, Azerbaijan, 
Belarus. Georgia, Kazalshoton. Krygroton. Moldova. 
Russia. Yajikintan. Turkmenistan. Ukraine ' and 
I Jzllekistan. 

Project should be of not more than 500,000 ECU. of 
three years minimum duration, and a minimum of 75 per 
cent should be spent in Eastern Europe. 

Priority themes are rehabilitation of economics; 
quality control. reliability, safety, recydability. application 
of results. (Source: Irish Biotec/1 Ne"·s. January 1994) 

Egwt's cornerstone for agricultural biotechnology: 
AGERI 

Dr. Magdy Madkour, Director 
Agricultural Genetic Engineering Research 
Institute (AGER!) 
Giza, Egypt. 

The Agricultural Genetic Engineering Research 
Institute (AGERI), represents a vehicle within Egypt's 
agricultunl arena for the L"ansfer and application of 
bi()(echn.'llogy. The original establislunmt of AGERl 
in 1989 was the result cf a commitment of expertise in 
agricultural biotechnology. The foundation of AGERI is 
the second phase of the national goal for excellence in 
gerietic engineering and biNechnology. AGER! now aims 
for the adoption and application of the most recent 
technologies available world-wide to existing problems in 
Egyptian agriculture. 

AGER! is located within the Agricultural Research 
Center (ARC) site which facilitates an interface with 
ARC's ongoing research programme and provides a foc:ll 
point for biology and genetic engineering for crop 
applications in Egypt. 111e premises contain a t()(al net 
area of l16m2 consistin!; of 14 modem laboratories, a 
BioComputing and Networks Unit, a central facility, a 
preparation/washing facility and a supply repository. In 
addition, a 140m2 "Conviron" controlled environment 
chamber has been recently installed to host the transgenic 
plant material for acclimatization; a 307m2 fibreglass 
greenhouse ha'! been added; and a new containment facility. 
based upon a University of Arizona design, is now being 
con'!tructed adding 4 I 2m2 of state-of-the-art space which 
will allow the safe handling of materials in experiments 
dealing with the degree of gene expression in transgenic 
plants. 

The scientists work on several projects rl'presenting 
a spectrum of increasingly complex scil'ntific challenges 
ranging from tissur culture tedu1ology to the transfer of 
genes controlling biotic and abiotic stress, growth. maturity 
and quality. 

The senior scientists at AGER! have made a 
significant impact on the quality of education 
made available to young researchers at AGER! 
through their affiliation and teaching responsibilities 
in Egyptian universities. This academic linkage has 
hrought about numerous regional and national training 
coutses organized by AGERI staff including courses on: 
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RR.P/RAPDs/PCR - For Crop Improvement 

PCR/ELISA - For Virus Diagnostics 

Modem Method-; in Microbial Molecular 
Biology 

With such intera1.1ion between AGERI. various 
agriculture-research centres and Egyptian univer.;ities. the 

education of students and the public alike has begun. 

1be effective handling of information is necessary 
for research and innovation. For this purpose. AGERI has 
employed the BioComputing and Networks Unit with the 
goal of supponing research activities and providing 
researcher.i with fast and efficient access to data and 

infom1ation located within Egypt and abroad. Services 
provided by this unit arc: 

World-wide networking and communication 
capabilities: 

Maintaining a software library: 

In-house repair and maintenance of personal 
computef.'i and laboratory equipment. 

Funher information may be obtained from AGERI. 
q Gam:ia Su-eet. Giza 12619. Egypt. Tel.: 1202) 7:.!7R31: 
Fa..'\: I 202) 629519: E-mail: nagel@egfrcuvx.. bitnet 
(Source: BioLink, Vol. 1. No. 3) 

France 

France placates farmer.; with plant fuel plan 

The French Government is pushing ahead with an 

ex.pensive plan to step up biofuel production after pressure 
from the country's fanning lobby. 

The Government will spend £40 million on a thrcc

year biofuel experiment in which IOO,CX>O hectares of land 
will be used lo produce 175,0(X) 1.1.1bic metres of rape 

methyl ester 1RME1. The Government lifted fuel la..'les 
from biofuels in 1992 and cities such as Dijon. Grenoble 
and Mulhouse are already experimenting with RME in their 

buses. 

Under Europe's revised Common Agricultural 
Policy. French fanners must set aside 1.5 million hectares 
of larKI from food production. French farmers haw 
mounted a strong lobby for !he promotion of plant fuel. 
The Oovenunent 's long-term ohje1:tive is to use 

700.000 hectares for fuel. 

Biofuels would be produced most efficiently in the 
Paris bm;in which is far from being the most economic;dly 

depressed fanning rq?ion in France. 

Growing. transponing and m;mufactunng R ME 
Wl'uld bum fossil fuels equi\·alent to '.'.~ per n•nt c,f tht.• 
RME·s energy value. ;lfi(I would co-;t th1.· St;1t1.· th1.· 

e<1uivalent <•f its total ta~ revenu1.• 1111 11i1.•sl'I. 

tSource: Nelt· Scientist. 21 Febru;u!· 199_~1 

Germam· 

Gem1any eases genetic legislation 

Gennany·s federal cabinet has dratted an 
aniendment to the 1990 genetic engineering fram1.•\\·ork 
law. easing restri1.1iom for companies and n·scarch 
institutes working in the field. The changes haw ht.--en 

welcomed by the VCI. which says they will improve 
com~titivencss of Gem1an companies 

The amendment is scheduled to take efkct at tht.• 
beginning of 199.t. It foresees a streamlming of clcda
ration and approval procedures for gene1i1: experiments in 
safety stages I and II and does away with the mandatory 
hearing for industrial proje<.1s in safety stage I. whkh by 
definition of the law are assumed tn he "no risk" projects. 

Almost all genetic engineering projects in Gem1any fall 
into stages I or II. Stage Ill applies to "moderatt· risk" 
gene-splicing projects. stage IV to "high risk". 

A hearing will be mandared for projects in slagl.' II 
llow risk I only if they art.' done in plants subject to li.-deral 
emission-; control regulations. For most projects in stage I. 
only a dedaration procedure - and no fnm1al approval 
procedure as under the original legislation - will hc 

required. 

No changes have been made in the regulations 
calling for public participation in approval pro1:edures for 
projects involving the release of genetically m;mipulated 
plants or micro-organisms. I Source: European Chc11:1n1l 
NrH·s, 7 June I 99.-' I 

Field trials with genetically modific·d plants planned 

Thi.' lrt'ititule of Plant Ocnctics and Cultivatt.•cl Pl;ml 

Research llPK I in Gatcrslrben intends lo apply fnr 
pem1ission lo perfom1 field trials with genetically modified 
cultivall·d plants. Preparations have progrcssc·d lo the point 
where tests can he gin no later lhan 1994. 

One of the products c.:oncemed is a polaln with a 
genetically modified metabolism. which is In he lcslcd for 
stress resislarn.:e under environm1·n1al r.:han)!c Tiw 
scit.•nlists also inrernl planting a rrlarion of thr bean with 
imprn\ ed set.•tl protein quality. approad1in~ that of animal 
protein. Tiu.' tests arc intended 10 esrahlish how the plants 
hd1avc under day/night altcmation and under natural 
weather influences. So far there have hc.·cn only 1hrc·1· lri.1ls 
involving the relc;L~l' of g1•11Cti1:ally 111011ilkcl plants in 
<k·rrnany. 1Sourn·: l>it ir1•/1. 14 .June.· («19.11 



l\bll Plark:k lnstitull' tk,·d1•ps rho1t•~n'iitivc
h1nlilm 

Long hdore the- fir..1 al!'.ae aweared. halobac.:tc-ria 
00

ill\"l'lllC'd
00 

rhntnsynlhC'sis and hC'gan to c.:nnvert sunlight 
inti• ellC'rgy. \\l1ile man today tries lo mimic this tric.:k 
with solar cells mJllc from siliccm. halohal1eria c.:cin\·ert 

ellC'rgy using a protein in their cell membrane known ;L-; 

hac.:terinrhodnpsin. It is a highly c.:omplell mnlernle. 
the- discover} c•f which eamt.'ll Gem1an s1..;cn1ists 
Hartmut Midlel. Johann Deisenhofer anti Robert Huber a 
Nobel pri1e in I 'IX'! 

R:11.1crinrhndopsin has now advanl"C'd to become a 
high-tcc.:h material and is about to replace the silver salts 
1ist•1I in film.'i. This molcrnlc can not only be used to makt• 

films that c.:an he exrosed and erased again at will. but it 
u1111d also store more data in ;. smalicr s-pac.:e than all the 
matt•rials used tn date. The Ma...: PhuKk ln">titute comiders 
ll1t· bc•lilm extremely signific.:ant - ii c.:ould hC' as import;mt 
for nplic.:al image and information processing as lhe 
development of lhe light-sen'iitive silver c.:oa1ing once wao; 
for c.:onventinnal photography. 

Initial trials showed the bacterial protein to be 

t•x1remely duralile: it docs not age. it does not decay. and 
it always reacts in lhe same way to incident light. namely 
hy changing colour from violet to yellow. up to about 
1110 times a sewml. If the mole1.."Ular light c.:onverter 
is plat·ed between two glass plates. it fom1s what may 
wdl oc a reuird-breaking biofilm lapable of storing 

up to 5.tKIO lines a millimeter. (Source: Di1• Writ. 
"!.7 May 199.°' I 

India 

Scientists seeking word.<; from the wise. tap 
knowledge of lndia·s women fam1ers 

Scit•ntisls al tht> lnlemational Crops Research 
ln.o;lilule for lhc Semi-Arid Tropics 1ICRISAT1 IMlil' 
11isrnvt•n:cl that women fanners cultivating India's marginal 
lancls can lt•ach lht•m a thing or two. Womt•n do a major 

sh:m· of lhc- production. proct•ssing aml prt•servalion of 

food grains aml cash c.:rops in till' semi-arid lropic.:s. llll'Y 
lt·arnecl from expcriem:c aml also preserve a wide selection 

of Sl'l'1ls of lncally-adaplt>d crop varil·lit•s. which fnnn lhl' 

hasis "' food st•rnrity in their rt•sourc.:e-pnnr. risk-prorw 
rt• ~!inns. 

IC'R ISAT dec.:i<kcl lo lap this pral.'lical knowlc1lge In 
hriilgt• the gap helWl'l'll ll1t•ory and pr:1c.:tin•. Scicnlisls 
Sl'ard1ing for the wnmlrr weds of flt'\\' pesl- and diseast•
n·sistanl lines lo aup.mrnl !ll'llt•lic 11iversity and increast• 
\'il'l<lo; art• snmt•tinws 11111 of phasl' wilh lhl• rt-;11ilie~ of 
larminJ!. \\'lwn nnp varil'lil'S in 1he l.·nnlrnllt-d 
cnvirnnnw111.•; of H'Sl'arch slatinns :m· not suhjec( In tht• 
hinlic ;11ul ahioric slresses <'fll'ountered in famwr' · field.<;. 
pl:mt hrl'l·ders and farllll'r.; work at cross purpose~. Whal 
plan! hn·l·der.'. considn usl'lc.\s is :Kn'plahll' lo famwr.':. 
\\ hih· va'ril·lil"' hrn·d1•rs reronum·ml an• of lillll· 11sr lo 

...... 

fam1crs. ll "RISAT tUrt1'.'!I t1• the im:rC"a.'iingly fC'SJ'll.."<:lt•tl 
process 1>f partic.:ipatory research to ask women famit•rs 
whal rt•scarc.:h wa..-; worthwhik. 

Taking pigeon pea 1C.11tm11.t n111m1 a'i ;1 test c.:ase. 
entomologists asked a group of womc-n famtl'fS irl a h;m;h 
area of Andhra Pradesh to compare four advanced pcst

resistan>.:e lirlcs - ICPL R40o0. ICPL R70KR. ICPL X711X4 
and ICPL 3_~.:! - with locally-available varit>ties urxkr their 
own lidd condition-; and man.igemenc. 

The result-; were surprising. The women rated thrt."l' 

of the ICRISAT pigeon pea "arielies - ICPL R411f>fl. 

ICPL R70RR and ICPL R70K9 - superior to the landr.u:cs. 
The- fourth variety. ICPL 33.:!. scored higher than landrac.:es 
<•n scvera! agf<'aomic characteristics. hut the women 
rejected it bt.-causc it had a biner tastt.·. ICPL 8.UIOll scored 
best overall. It yielded 0.94 torn; per hectare. and the pod
horcr caused oniy 5 per cent pod d:unagc. 

Despite lhe advantages of ICPL R-111611 the fam1ers 

wanted 10 grow their landraces alonJ? with the olhcr 
improved varieties they had tested. They believed thal pest 
anac.:k wa<; lower when they grew a mosaic of varieties than 
when they grew a single one. ThC'y also w;\Jlled to lake 
advantage of the higher yields hy selling the seeds of lhe 

landrace irl the local market and keeping for themselves thc 
bcner tasting ICRISAT varieties. nol yet available to other 

farmers. 

The- programme wa-; uniqul' in several ways. II 
involved only women farmers in a male-dominated society. 
Thc evaluation of varit>lies went well beyond conventional 
parameters for mea-;uring yidd and pest resistancl'. Mosl 
importanl, the women farmers offered suggestions on what 
future research and development might be most fruitful. 
And. according to Michel P. Pimhcrt. principal 
entomologist al the Legumes Programme of ICRISA T. 
scientists listened 10 the advice. ( Extracteil from 
Crri·.t<'opr. January-February 199.t 1 

Co111rihutions of NBRI to lloric.:ulture 

The National Botanical Rest•arc.:h ln-;1i1u11.: 1NRRl1. 

Lucknow. over lhe years. has evoked mon.- than 181 Ill'\\ 

cultivars of ornamental plarus helonging to 15 gent•ra 

thro11g•1 lht• rrnn·sst•s of na:ural sdt•l"fion, hyhriditation. 

inducc-d mutation through gamma-irradiation. pho1<•r11:riodic 
c.:ontrol. tissut• cullurc ll·chniqucs. l'lc. 1 hl' lns1i111tt' ha:; 
also worked on the (;om111erciali1.alion :if snml· ol lhl' 
popular llnwers. s11d1 as C iladiolus spikt•s arnl 
< 'hrysanthemum. s~·n·ral c11l1ivars of Amar;1111hs haw also 
hct•n evolved for their strikingly tx·auliful foliagl'. llw nd1 

)!t'm1plas111 of nmamenlal plants maintainl'cl hy lilt' lns1i1111t• 
has the laq1es1 colll·ction of < 'hr\'san1lw11111111 and 
Rnu)!ainvillt·a. n11111ht•rin~ ahoul .t.'ill and .:!.'iO. n•:;pl'l"livdy 
( 'hrysa111hrm11111 rnltiv:1rs like "Birhal Salmi". "( in·en 
Skl·vr" and "Chamli" haw wnn wi<ll' ;1t:dai111. ·nw 
lnslilllll' oc.:rnpics lht• position of a nalional rdert·nn· t:t'nlrl' 
for < ·1irysanlhl'111u111 arnl Rnugainvillea for posst'ssing lht· 
lar)!l'SI rmmhl'r of ;111tlw111ic variclil'S of tht"'<' oman1t•nt;1ls 
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Besides. il ha.-; lht: ridie~1 colle\.1iun of Amaranth.:> 1abou1 
-100 \.•·s.I in 1he counlry. wluch have been laken up for 
cuhi\·auon all over lht: rnunllJ. The 1~1ilule has lhe 
d10i\.-es1 wUe\.1ion of exOlk and Indian bred 
roses 151)() ..:vs.I and ha.'i de\·eloped aboul 19 new mulant 
culli\·ars evol\·ed b)· irrad.iaring budwooc.l of 35 rnlti\·ars of 
roses wilh .3. -1. 5 krad of ga111ma-rays using 60Co a.'i 
radioa<:tive ganm1a-irrac.liation soun.--e. Ele"·en mulanl'i or 
lhl'Se ha\·e already been released as new cullivars for 

commerciali1.ation. I E'1ra1.:1ed from CSIR Nnn. 
15 April I CJCJ.l 1 

Italy adopts EC legislalion on genetic engineering 

With the pa.'>.o;ing of Legislative Decrees Nos. 91 
anc.I 92. published in the ordinary supJ?lement 10 the 
Govenunenl GAZETIE No. 78 of 3 April 1993. the 
EC dire1.:tives Nos. 90/219 and 90(220. reganling the 
confined employment of Genetically Modified Micro
organisms 1GMMOs1 and the deliberate relea~ of 
Genetically Modified Organisms 1GMOs1. ha\·e become 
applicable in Italy. As far as the application of these 
decrees is concerned. ii has been armounced lhat the 
Ministry of Health will be the main aulhorily. working in 
collaboration with the other depanrnenls involved. On the 
whole. these two legislative decrees appear lo have been 
designed to meet the need of those working in this sector. 
not only in industry but also in universities and research 
centres. and 10 make them subject to the same kind of 
regulations governing genetic engineering as those curren1ly 
in force in most of !he other European countries. 

Restrictions on the U.'ie of genetically modified 
m icl'C'-organisms 

The decree makes provision for various 
clJssilication'> when giving notification of equipment and 
operation'>. Depending on the estimated level of risk 
posed hy the GMMOs employed. these are cla'isificd in 
two groups: 

Group I. which includes those micro-organisms 
that pose no risk; 

Group II. which includes micro-organisms 
posing possible risks. Depending on the scale 
an<l the type of use. operations arc divided into: 

- Type A. for use on a small scale. for 
research and development. and for teaching 
purposes. 

- Type 8, for use on a large scale. and/or for 
industrial or commercial purposes. 

Notification h;Ls to be given 10 the Ministry of 
Hcal1h of all plants and lahorntorics in which GMMOs arc 
used. within 60 days of the coming into force of the 
decree. Within the same time limit. separate and detailed 

nr>lific1tion must also be gi\·cn of all Type B operations 
11ha1 is. large-scale or industrial opcratioru; 1 emplllying 
GMMOs falling under Group I. while notification must be 
gi~·cn of all operations. whelhcr Typt> A or Typt> B. which 
employ GMMOs falling under Group II. 

After the expiration of the t10-day time-limit 
spe\.;fied. any organi1.a1ion thal in1end'> to make confined 
use of GMtl.tffs for the fir.;t time is obliged to pnx:ced ao; 
follows: if Type A operations using Group I-type GMMOs 
are being pcrfom1ed. a ~1atemenl detailing these 
:l\.1ivities must be prepared and held available for 
inspection by the authorities. in the ca'iC of Type B 
operation'i. notification has 10 be given. Notification 
must be given of all operalions lhal involve !he use of 
Group-II-type GMMOs. anc.l in addition. operations (>f this 
type may not be initiated until explicil authori1.ation 
ha.'i been fC\.~ived from the authori1ies. Notifications 
should include: 

Admi.Jlistrativc and logi'itical details: 

Details of 1he microbiological system: 

Details of the in'itallation and ils purpose: 

An evaluation of the risks posed to man an<l to 
the environment. 

Deliberate relea..e of GMOs into the environmenl 
(plant'i, animals, micro-organisms, fungi) 

The decree makes provision for various procedures. 
depending on the type of use made of genetically modified 
organisms: 

Experimen:a! releases and field tests for 
research purposes: 

Release onto the marke! of products containing. 
or comprising. GMOs. 

In all cases. notirication must be given 10 the 
authorities of the intention 10 pn,ceed with the release of 
GMOs into the environment. This notification must he 
accompanied by an evaluation of :he estimated risks posed 
10 the environment. No releases may be effected unlil 
approval has been received from the Ministry of Health. 
If this approval h;r.s not been received within 60 days of the 
notification being given. then pem1ission should he 
con'iidcrcd as having hecn denied. 

For commercial releases. ii will he ncc.:cs.sary 10 
follow the authorization pnx:edurc laid down hy lhe EC. 

The following information mus! he given in 
norification~ of experimcnral releases: 

Administrative and logisrical de1ai!s; 

Information regarding the <iM< ).~; 



lnfom1atil111 n.'garding the release and its 
purpose: 

lnter.k:tion with the 1.-nvironment 3l1tf sernrity 
nu:a.sures. 

In addition. notification" of commercial releases 
OllL'it al'io include the foUowing: 

An evaluation of the risks posed to man and to 
the environment: 

lnforn1ation on marketing and use. 

The two decrt'l'S prescribe that notification must be 
gin-n of all lahoratories. and ~-ertain operations. that make 
USt.' of Genetically Modified 1 l\ficro1 Organisms to: 

Th.· Ministry of Health. Department of Public 
Hygit·rie: 

Division V - Biotechnology Notification l'nit. 
60 Via della Sierra Nevada - Rome 00144. 
Tel.: llf>...W944:!09: Fax: 06-59944:!49. 

In rnllahoratinn with the Higher ln~itute of Health. 
fom1s have been prepared containing detailed instruction-; 
on how to sci out the 110tification for the conlinetl use of 
liMMOs. 

Forn1s for the notification of the deliberate relea...e 
of GMUs are annexed to the relative legislative decree. 

Further detailed infonnation and forms containing 
the lines to be followed when sening out the notification-; 
:lre available at the Association's !Biotechnology 
Association) offices. !Source: Assohiotrr Lerrera. 
May 199.~I 

( 'linical testing of liver drug jointly developed with 
China 

It has been announced that Taisho Pharmaceutical 
Company and the Beijing ln'ititute of Materia Medica of 
tht• Chinese Academy of Medical Science have jointly 
dl'vdoped a drug calll'd SY-640. SY-640 has already 
cnh:ml Philse II dinical tests as a hepatoprotect;mt. This 
is the first case of Japan-China joint drug development 
r\.'aching lhl' levl'I of clinical tests. Taisho Phannao.•utkal 
siizm:d a _joint rl'sean:h contract with China in 19!!4. and so 
far the research has consi.,tecl of extracting chemical 
wmpounds from nalural suhslances such as herhal 
nw~licirk.'~ and screening them at Taisho ·s Omiya 
lahoratories. SY-MO is a chemically modified compound 
oh1ai111.·d from a hl'rtial prl'paration of the hark of the Amur 
cork rrrr ( flrrllod1•11drn11 Am11rrt1.tr Rupr. ). T:ii.<;ho 
l'harm;Kl'utical owns the rights 10 this suhslancc for the 
wholl' worlcl l'XCl'pl China. 

h 1s belie\·ed that SY-MU oicts as a hepatoprote~'tanl 
by strengthening the ~-en membranes of hepatoq·te1. but 
th\.' pharmacodynami~-s are yet to be clarified. 

Hepatitis spread by repatilis v~s is on the 
ill\.-rease. and Taisho Ph."trmaceuti~-al has strong hopes that 
if SY-MO confers hepatOC}1es with resistance to these 
viruses. it will de"-elop into a major drug for treating 
patients afflicted by viral hepatitis. 

Joint research between China and Japanese 
pharmaceufical companies with the goal of discovering new 
drugs from Chinese herbal medicines is increa.~ng. 

However. the only other company that has a prodlk.'t 
developed to the level of clinical tests is Tsumura & Co .. 
who is conducting predinical studies on REN- I. a 
substance obtained from Relrnw11nia 1tl11ri11osa. which i'i 
being tested a.<; a drug to counteract lipemia. 

In addition to 1he Beijing lnstiru1e of Materia 
Medica. Taisho Phannaceutical signed a joint research 
contr.k:t with the Nishikawa Antimicrobial lndlL~rial 

Laboratories in 1990. !Source: Kagaku Ko1t_,.o Nip{Jf:. 
:!4 May 1993) 

Science council urges DNA data bank expansion 

The Japan Science Coundl recently compiled a 
report entitled "Urgency of expanding Japan's DNA dala 
bank". The repon points out the growing danger of 
criticism from Europe and the US that Japanese researchers 
are getting a free ride in terms of data. The report 
proposes the establishment of a Life Sciences Data 
Research Center at the National ln~itute of Genetics. a 
research organization shared by researchers throughout 
Japan, to integrate sophisticated R&D and data services. 
The repo11 urges the expansion of the Japan DNA dalabank 
not only to fulfil Japan's responsibilities internationally. hul 
also to support the growth of the life sciences and 
bioindustries domestically. 

The Japan DNA databank I DDBJ) wa."> established 
in 19!!4 under the auspices of the Related Research 
Office at the National Institute of Genetics. Together 
with GENEBANK from the US and EMBL Data Library 
from Europe. the DDBJ forms a three-member 
"lntern:itional Shared DNA Database Organi7.ation" and 
must fulfil international duties on the world's DNA 
data hank. 

From an international perspective. Japan's 
contribulion !ba.o;cd on number of data entries) is less than 
8 per cent of the 1otal and Japanese researchers use DDBJ 
much less frequently than the internationally shared DNA 
da1abases. Therefore. there is a strong likelihood that 
complaints ahout Japanese researchers getting a free ride 
will emrrge from the USA and Europe. The committee 
fl':irs that DDBJ will he removed from the inll'mational 
organi1.ation and Japanese researchers will he unable to uSt: 
ii. 
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Despite lh.is situation. it is certain that the amounl of 
DNA data ~iring inpul will increase rapidly bee~ of 
adv:ux.~s in tht- Human Genome Pro~1 and lhe Rice 
Genome Project. both of which :m national proje\."tS. The 
committee believes thar it will be Da'"CSSafY lo acquire 
¥900 million annually for operating and computer expemes 
and lo irk.Tease the staff by len within two years as a 
temporary measure if DDBJ is to meet its foreign and 
d001"!>1ic demands. 

In addition. the committee believes a life sciences 
data research centre built upon the DDBJ should be 
established lo train peisonnel needed for the DNA darabank 
and 10 provide efficient R&D services. (~•rre: Nilron 
Kox_m Sliimhun. 19 May 199}) 

MITI feasibility study on industrial applications of 
biomolecules 

MITI has asked The Association for the Pro~ss of 
New Cbemistry tASPRONC) lo do a rechnical feasibility 
srudy on biomolecular engineering starting in FY93. In lhe 
field of biomolecular engineering. research has already 
made advances in protein engineering but lh.is study will 
not be limited lo proteins and will also include 
carbohydrates. lipids and nucleic acids. The study will 
look at basic tcdlllOlogy to enable rhe design and synthesis 
of funcrional chemical substances based on clarification of 
their medlanisms for expressing activify. MITI will 
con1inue the study for abouf one year and plam to begin 
biomolecular engineering as a new national project in 
FY95. 

Expectalions are rising for the industrial application 
of biomolecules such as proteins as a new industry for the 
21st century. In 1986 MITI established the Protein 
Engineering Research Institute <PERI) wilh an investrnenl 
from the Japan Key Technology Cemer. The role of PERI 
is to clarify structure-function correlations of functional 
pr<>fein'i such a.'i enzymes that control bodily functions and 
fo conduct R&D on the design and synthesis of proteins 
having r;uional function'i. 

PERI studies proteins. but there is a wide range of 
biological molecules other than protein'i such a'i 
carbohydrates. lipids and nucleic acid-;. MITI is 
considering a new project that will involve clarifying the 
structures of all kind<> of biological molecules. building a 
darahasc. am artificially designing and synthesizing them. 

While Uri~ study is underway. in order ro begin rhe 
nt'w narional projecr in FY95. MITI will set up a 
preliminary group for eslablishing fhe new project fhat will 
include companies currently involved in PER! such ao; 
Mito;ubishi Chemical and Toray and companies that wanr 
ro participate in the new project. MITJ will begin to sludy 
scning up an R&CJ .'ilructurr. problems with funding, ere .. 
and make a request for FY94. 

Biomolecular engineering. which is considered 
rhird grnerarion hiorechnology, is a rechnology rhar is 

expected to have an impa1..1 on a wide range of di~;plines 
such as chemistry 1caralys1s. his:hly fut'k."tional materi3ls1. 
ele1..'1ronics I biosemors. biochips >. medicine I anti-c:lll\.-er 
drugs. physiologically active subst3JlCes I and foods. 
<Soun.-e: K11!!11hl Kot!n' Nippo. 25 Man:h 19931 

A Kenyan sdentist plam to introduce genetically 
engineered sweet potatoes to the farmers of her countty. 
The chemicals giam Monsanto is training plant "irologist 
Aorence Wambugu to 1..-yeate virus-resistant transgenic 
srrain:; of the crop. The idea is that Wambugu will return 
home to field test the plants. and train other African 
scientist.<; ir. biotedmology. 

Sweet potatoes :m the world"s sixth most imponant 
food crop. feeding 400 million people in A'iia. Africa and 

Latin America. 1be plants cono;erve the soil. do not require 
herbicides or fertilizers and are drought-resistant. but 
viruses transmirted by aphid'i. parti1..11larly the feathery 
mottle virus, reduce the sweet potato crop ~-ield in Africa 
by more than 50 per cent. 

Wambugu and Robert Horsch. her colleague ar 
Monsanto in St. Louis. have suc1..~eded in tran<1ferring a 
gene from the protein of lhe feathery monle virus into a 
sweet potato cell. They have now grown 200 of the vinr;
resistant plants. Wambugu i.'i importing African strain.-; to 
St. Louis so lhar she can create tr:msgenic varieries adapted 
to the African envirorunent. tSource: Nel4· Scientist. 
27 February 1993) 

The Nethttlancb 

Dutch okay streamlined rules for GMOs 

Dutch fJiolechnology researcher.; now have an 
effective ooe·stop shop for gening pem1i1s to conduct 
experiments with genetically modified organisms 1GMOs1. 
a-; officials at rhe Dutch Ministry of rhc 
Environment tMoE. The Hague> recently introduced 
a streamlined and harmonized permit-aurhori1.ation 
process. "We now have one regulation implementing the 
European Community"s !EC. Bru.<1Sf"ls1 conlained-u.'IC 
directive and deliberate-relea..e directive". explain'i 
Pier van der Mt'er. the MoE's biotechnolo~ legi-;lation 
coordinator. 

The new proces:; takes much of lhe hurden away 
from the local aurhorities. Previously. Dutch 
municipalities - of which there are ahout 700 • were 
responsible for authori1ing permits under a law rhat was 
ahouf 90 per cent hannoni1.ed wilh lhe ECs GMO 
regularions. 

1be local authorilies sllll have much of lheir original 
power. bur m not hurtlencd with 1hc rechnical prohlt'ms 
associated with aurhori7.ation. Industry now has a 



hannnniJ'.\."tl arkl <·on.-;1sft."flt in1t·rpre1a1ion of the rut.:s. Arkl 

<·n\"m•nm<·nrah-;ts \\ill ~·t e;J..'>ier access lo mfr•m1a1i1>n hy 
gt·ning ii fr1>n1 1•rk· sour. .. "\.' rather th:in 700 Jifkn.·111 ont.•s 

tS1•urct·: 81•• r,·d1n.•l••i:1·. \'11L 11 l~emt>er l9Q.~1 

Ru'isian •·t'Cln-alion 

Russian n'tkrali<>n St~ks inlem;ilit•nal a<h-i1.-e 11n 

hiutedu1olo2\ ree:ulation 

Ru~-.;1a ·s l\linisrry of Scil-rKe anJ Technology Policy 

h:L" t•stah!tsh1..•d a National Comminee for Elabor.ilion <•f 

l.t•gisl:tti1lfl for W1•rk with Genetically MnJ1lied 

1 'rg:mi•m1s t NCL WI; 1. ·n.is Commi!lee i'i chaired hy 

Pmh.·ssor K .( i. Sk~·ahin. Din."1.:lor 11f the Centre for 

Ri·~·nginc.:ring <•f rile Nati<lf131 Ac:xkmy of St:iellt.'.cs: Jilt! 
indmh.-s n.·rn.·sen1;11iws nf \"anous interests. illt.'.luding tile 

l\lmrstnes of Agncullure and of Ec11logy. They hJ\"e been 

askt'tl h• 1lr.1fl a l:tw hy 1..'0d nf Februal}· IQQ.l. for 

cnno;idt•r.ttion tiv rl'k.- fie\\ Parliamenl of rh<• Rus.-;ian 

Fi:1kra1i11n 

The 11111..·matinnal Centre for Genetit: Engineering 
;mcl Rioll"t:hnt•h•gy. al Russia"s reque~1. nrgani;r.cd an 

i111t·rm11nnal met1ing nn .~II September - I <k1ober in 

l\11•'i<·nw at which Russian st:ientisrs and senior political 
li!!11r1..·s e:o.:changt·d infom1arinn and di-;cus.-;ed hiorech safety 

;mcl n.·gula11>ry issues wirh a group of expt•ns. 

In a separare meeting. Professor K.M. Dyrvnaye,·. 

first \"11:e-Mmistt·r of St:iellt.'.e and TechnoloH Policy. 

~trt•sse1I the imponarn:e of international cooperation in 

Rt~ I) anil summarin•d lhe five main federal programmes in 

I .ife St:i1..•nces and T1..·chnnlogies: 

Ne\\ methods of bio-engi~eringlhiotechnology: 

< it·netics: fundamental pnmlems: 

Equirmenl and re. gents. including a teaching 

prngr.immt.': 

H11m;1'l izl·nome 1 with EC. FS and Hl'<JO 
links 1: 

R10-1lrvt·rs11y 1 lrnketl lo Ilk• 1kci\ions al 1he Rio 

F.:1rth Summit. i .l•. Ilk' Cnn\"c:ntion on Binlngical 
I Ji\ l'r\j(y I 

Rt·krnru.! In 1111: izroup unclt.'r Professor Skryahm. I~· 

cmph;L\111'<1 Ru:.\1.1 ·' wish 10 tlc\"1·lop n·gularions 111 

1·oop<·r;11ron \\ i1h lhl· 1111ema11011al comnmnily. compatihll' 

\\ llh 1111l·m;111onal pradice Professor IJynmaycv also 

nH·nriorw•I lhl· nr~<'rll v of a1hln·ssin)o! puhlrc infom1a1ion 

;l\pl'd.\. 

r >t-h:tlt' h;l\ ht•t•n wi1k-rangin!Z. indudin~ !ht• 

r 'l111rd1 l'uhlK rt•;L\suran(c' was a rt.'l.."urrt•nf lhc•mt.> 111 lht.> 

\1'\qnll\ wl11rh f Pllow1•d 

Comm1m a.~1.1s induded an empha..,is on ttr 

dyn:unic d• .. -v3\:ler of ll'k.- de~·elt•prnenr of hi1•tedmol1•gy and 

rhe con-;equelll fk-ed for rcgulaliom le• ~· nc:xibk' and 

adaptable in scope :mJ in detail. There wa.'i genc:rJI 

re1.-ognitillfl or the need to mlWC towards a SCl.10raJ 

arrroadl. Jlld of the JbSl"llCe of Sl.ienrific basis for treating 
rDNA organisms diffcn.·mly from orller biological entities. 

The: con-;errms wa.'i for 3 produt:t 31ld ri.'ik-ba.'ied 

arrroadl. t:OO.'iidering pnl\:C:SS only SO far 3.S rele\"alll Ill 

risk 3.'iSC:ssment. The pros 3l1d con..- of multiple l:tws and 

of 3 single law were de-bated. Thc: Russians were clearly 

keen It' learn from 3l1d 3\"oid mistakes th.11 had ht-en made 
el-;ewhere. 

Other contributions touched upon work on 

lran<;genic animal'> lso far. agril.-ultural '-"J'l'Ciest and upc>n 

tl'k.- rel."l"nl Russian law establishing propeny rights fnr 
anim;il afkl plant Y;Lrieties I Russia i<; not a signalt•ry of 
FP\ > V. tl'k.- lnremational l•nion for the Pmtl'\:tion of Plant 
\" ari1..·ries I. 

E:o.:tensi,.-e d1lt-umentation wa-; ext:hangl"ll. Tllt.' 
< ·t."ncre for Bio-Engineering i-; an information centre for Co
Bioee1.il. rile Biotechnology Commifll-C of the lncemational 
Council of Scientific l'nions: and ha'i also heen tlesignared 

as a node of rhe UNIDO/ICGEB Bios3fcly lnfom1ation 
Netwo1.: and Advi-;ory Service 1BINAS1. The l'NIDO-le1I 

guidelines on field relea.-;e have hcen tran-;lated into 

RussiJll. 1Source: EBIS. Vol. 3. No . .J. lqc)~, 

Western Europe311 and fomlCr Soviet scienti'-1" form 

lir.ks 

Steps towanls collaboration between scientists of 

Western Europe with those in the former Soviet Union got 

ufkler way 31 the first general assembly of the As.-;ociation 

for the Promotion of Cooperation of Scii:ntists. held in 

Luxembourg. Crea1ed on the ini1ia1i .. -e of the Commi:;.c;ion 

of the European Community. its main aim is to suppon 

scientific a1.1ivirics berween scientist<; and research iru;titutes 

or it'i members. Those invoh·cd in the inaugural event 

were the EC Commission. the I::! EC countries. and 

Austria. together with Armenia. Belarus. Rll'isia. Ukraine 
and I r7.bekistan. Membership is open 10 any country or 10 

narmnal non-profil organi7A1tion-;. Panicipants approved 

spending some s~ million 10 fund more than ~() project)> -

in physics. eanh sciences Jilli the environmt.>nt. life 

sciences. economil.:s and social sciences. and malhem:itics 

and mfom1a1ion sciences - aml adoprl·<I a prnvismnal 
I 99 l hmlgt•f nl ahou1 ~:n million. I Sou Kt.'· < ·,r., ES. 
'July 11)1)1) 

Thailand 

Thai-German hioga'i programmt.> 

lnt:n•ascd large-scale livcslnt:k fam1inJZ. pmicularly 

of pigs. and Ilk' growth of agro-inilusrry wmhirll'd wilh 
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more stringl"fll en.,.m>nmelllal rcgulati1>n in Thaibnd ~ 

~ng up new perspt.•ctin-s for hi~ga<; fl"lilni>lt>g~. 

'"Bioga" rc1.:hn1>logy is the C'nly wa. .. re 1rca1m~·nr 

pnl\:l"ss we know rh31 ailllws even pani;!J c1>~1 rec1"e~···. 

says Dr. Piyawar 8111•nh>ng of Ollang Mai l 1niwrsi1y 
I CMtr I and l"Ollnlinaror of CMtr ·s p:ut in rhe llui-<~·nnan 

Bioga-. Programme ITG-BP1. 

Bioenergy is not ye1 econc.lflliG11 in if.<;e-lf. However. 

ao.:onling 10 TG-BP estimares. biops from rheir new 

plants. when con.,.ened lo electrici1y. l"311 reduce overall 

w;i...re rreannenr rnsts in Thai piggeries by roughly 1>ne 

rhird. Warer re-use and sale of fenilizer front !he digt'Sft•d 

sludge could increase cost re\'.ove~· to 40 per l~I or nwre. 

The progr.unme is a joint undenaking l:ietween 

Clu;mg Mai trniversiry. rhe Dcpanmenr of Agriculrur.il 

Exrension and Ge~-ellS\.iiafr ftir Ted.Usche Zu.'iammenarbei1 

1(JTZ1. rhe C~m1an tedmical cooperarion agency. W1>d 
l:iegan in I QRR. Th: \·tabiliry of ils improved hinga.'i 

rechnology hJ..'i l>t"t'n demon..rrared among smallholders in 

five nonhem pmvinccs around Chiang Mai. The 
progr.mmu.• is mm· focusing on medium- and largt'-scale 

piggeries in lhe region. 

A Modular Doul:ilc Riogas Systcm I MOBS 1 was 
developed hy TG-BP Ill 1rea1 wastes. The core of the 

proct'"-'i is an l'pflow Anaemhic Sludge Blankc.-1 I tr ASB I 
digester !hat rapidly proces.<;es rhe hulk oi 1hl' les.'i heavily 

pollured w:r.re warer from rhe piggery. LTASB warcr 

rcrenlion time is five days or less. 

The more hcavily p.llluted fraction passes lhmugh 
a more convrn1ional fiited dome or chal'IJ1(.'I digcstrr when· 

rc1rn1ion times arc up 10 50 days. Slurry from lhc largr 

digester is separalcd into solid fenilizer and funhl'r 
fccdslock for lhc t 1ASB. Bolh digcsters produce hiogas. 

Scvrn of thrsc installation~ now sern• pig r:tisers in 

nonh and north-casl Thailand. Early l\."sulrs an: so 

promising 1ha1 rhl' programme.' wanls lo expan•J to wesl and 

central Thail;Uld. 

lnvestml'nl cosls for th.~ syslrm an: hi#J • ahout 
t ISS 65.000 for a 500m 

1 
plan! !hat could lrl'al WaSll'S from 

I .RllO pit1s. Soml· f1m1s raise 111 limes 1ha1 numhc.•r and 

morl'. Howrvl'r. !ht• drclricily from hiot1as 11ffl'fs hc.•11t•r 

cost rl·covery the higizl·r rh<.· system ht•comes. 

A 11ifficnll prohkm is 1h;;1 nor all fam1s can ust• all 
lht•ir hioizas. Ami rxn·s~ gas produclion is 100 small 1•1 he 
holtkd. Ideally. prnducrrs should he ahle 10 sell rh.:ir p.;1s 
as rlt•ciridly to lhl· Elrc1rici1y <leflt'rariniz Aurh:>rilv pf 
Th;i11:lml 1F.<iAT1 R111 a.s Dr Piyawar s;iys. "Ar rhc 

momml. E<iAT prdt·rs !o 1kal wilh only l;irgl' prn<lun•rs 

s11d1 as suizar rrlinrril•s". 

Jlnwt•n•r. nt•ry1hin1Z mav yrr work our. (ia:. 

vol111111·s c11111d hr larizt• t•rwuizh lo n·aivt· proJ'l'f af11•n1ion. 

In am l"as1·. ewn partial )!as llSl' n·prest•nrs al ll•asl snmt· 

.:1•-.1 rt."\:tWl"~ 311<1 ;t dt';tn1.•r l"fl\-ifllllllll'llf 1 Exlr;h."ft.'tl fwm 

·-A 81ggl'r R1•k f1>r Ri1-.ga'> ... /l: .. 1:1zs F"rnm. l'~H 111. 
No 5-l. rr- 7 _t.) I 

l 'nit~ Kingdom 

C;ills mount for \.1.11 in l 'K '111•lt.'•:h rt'irubrion" 

Bri1;5h industriafots ha~·t• wdci•mt"s a ctll fnlfn !ht• 

House 1>f Lords Scle1..1 Cnmmillt't' '"' xicnn· ;ind 
T cchnolo~· for fundantl"fllal chan!!'.t'S It• I 'K t-infl•ch111•lngy 
regulJlion.'i. Unt'l:a. !he Bi1•lrk1us1~· ..\ss1>ci;i1i1lfl a11tl II~ 
CiA all urge1.l rhe l 'K Gnvemm~nl 10 ht't'tl lht.• Lnnh

n.-commt."fllfalir.L'> and n11 Ilk• It'll !apt' rht·y say 1:; 

1hre;tlt'ning 10 slrangk rh..- commen:i:tl dn·l'11•pmt-nl "' t!lt.
indusu·v. 

11~ Cnmmiltt.~ i.:alktl l':usling R'gub1111m 
.. l"'-Ce~;i\·l"ly prccautiona~·. 1•t>snll'sn•111 and um.:i ... ntifo:··_ 

lnduslrialist'i rartii.:ularly wl'!.:t•Olt.'tl lht• :.:1•ndusi1•n 
1h;i1 generically mndilit•d 1•rganis11Hkri\.t"tl pn>t.lucls sh1>ultl 

l'C lt"gulalt.'d according ro II~ san1t" cnlt.'na ;is olhl·r 

products. a.o; rhey an.' in lhl' t 1S. and nnl nn II~ hasis nf lht.• 

process used. The l..nrds saw "" c;ise tor !ht• unin·rsaL 
geocri..: labelling t>f GM< )-tkriwtl foo1ls or lrn><I 
~·nns1i111en1s. 

The Lnnls wan! dra.'>tir n•\·isifln nf the EC con1;i1rit•1I 

use directin• s1> lhc si1c of an nperarinn is nn IP11gt•r 

cnn'iidell'd a compoocnr of risk. Till.·y ;tis!' wanr rht· 

consent procedure simplifit'll and spt.·t'dt.'11 up "'' 1ha1 .'ill

c:tlled safl' organisms only re411irt.· nntilicalinn :uul cnno;ents 

arc given wdl within !he 911-day maximum. 

''Tht: Bpanrine stmcturl' of ddit>erale rl'lt•a."t' 

regularion mus! he refom1e,f so as 10 l'nat>k n·rtain 

aclivilit's. as sclt•cl•:'ll hy a group of EC national t':\pt·rts. 10 
he exrmpl from rhc prrsrnl provisions ... rhe Lllftls say. In 

lhl' inrerim. tlll.·y !x-lit•vt.' lhl' cum·nr risk asws.,ml'nl 

queslinnnairl' sh1•uld hl' slrt·am!int•cl amt all :1pplicuin11" 

prnct"ssl'd wirhin .~O days. TI1t') also rt·i.:ommt·ml lhar 
acadt•mte rt•scarcher'\ shnultl llt• e-.t·mpl from applrr:11inn 

ft'l'S. 

~franwluk. lhl· I 1K ·s Adv1s11rv ( ·nmm111n· 1111 

Rrlt•ast•s In lht• Environnll'lll has 11!1H'1k1I a pl;m In 

slrt.'amlint· <IM< I dl'liht.•r:lll' rl'lt·as .. · apphr:111n11\. Ir \\ 111 

inlrnduu· a rhn.·r-lit•rt•d l'\ al11a11011 sy'ilt'lll wl11d1 \\ 111 fas I 

lr:tl"k rhost• organism.<; 1ha1 an· lhnu)!hl lo ptis._• no ri.sks :mtl 

:m• v. di un<krs101l(I. wluk nr~:tlll\111\ 1hn11rh1 In I'"''' lilt' 
mos! risk will gl'I llw n111s1 \t:nllmv ! >rprmms l'"'m~ 1111 
nsk hul nor so well ch;ir.tr1<•r1tl'd \\Ill be :1s,1";sctl ;1.<. 

rlwy art• now. 1So1m.:1·. ,_-,,,,,,,,.,Iii r )11·1111. ,if .\", . .,,_ 

IX Ouoht•r 199 l t 

Crop t<'lllrl' lor a gn·em·r rrv1>l111i1111 

Tht• I rK \ k:11lin)! l't'llfrl• for n•,t•:m h 1111 ar;1hk 

< '"P' 1~ lhrrmin~ nri..·11 1ls dn11r' lri :t)!ll< 1111111;11 ''< ICllll\h 

lrom 1kvdopi11c (llllll!rl".\ m :Ill all~·mpr '" ·;1lf1•.1d Ill'\'. bul 

I 
I 
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appropriate •edmologies to fanners in the Third Worhl. 
The lnstirute nr Arable Crops Researd1 is offering 30 t1' 

.to pla<.-es each year to s<.-ientists who will learn about 
agril'.ultural tedmologies and techniques th.it would ~fit 
their wuntries. 

Rotham,1ed lntematiooal. a trust ~t up to 
3tlministcr the scheme. w;u launched in July 19Q3 when 
the Rothamsted faperimental Statioo in Henfoni<lhire 
t.:ektorated its I 511th annivel'S31)·. 

So rar. the trust has raised around £1.75 million. 
{.!5JNIO of it from ~aff at Rothamsted. 1lte remainder 
comes from charities. donations and industrial spomors 
~mrroning fellowships. 

Anderson. the head of tl1e trmt. says that the 
technology could help to ill\.-rease yield'> of crops in a 
su.,1ainable "ay. helping to feed burgeoning populations as 
land ::n-:ailable for <.-ultivation shrinks. "During the Green 
Re\·olution. many mistakes were made in transferring high
technology method-; of agriculrure into developing countries 
which could not sustain them practically or el'.OOOmically ... 
~iys Anderson. 1lte trust ·s approach will be to export only 
appropriate technology. 

Ander.;on estimates that to keep pace with 
population growth. armual yields of cereals per hectare will 
h::t\"C to incwase from '!.7 tf' 5.7 ton-; by the year ::!Oto. 
"We need to improve the rate of prodm.1ion and quality of 
the products with minimization of environmental impact". 
he says. 

Rothamstcd piano; to teach visiting researchers a 
f1ro3tl range ,)f technologies - from rapid diagnosio; of viral 
diseases and inoculation of roots with nitrogen-fixing 
ba<.1eria to fenili1.er managrment and the removal of heavy 
metals from soils. Genetic en[!'.incering techniques could be 
used to develop drought-resi-:tanl crops. 'They would very 
much he generic technologies". says Anderson. 

Besides running fellowships. the trust will work 
lhrouizh jninl programmes with institutes in developing 
countries. such as the International lno;titute of Tropical 
A1.?rirnl1ure m Nigeria and the International Crops Research 
lnslilnte for the Semi-Arid Tropics in Andhra Pradesh, 
India. It will also operate closely with United Nation~ 
aizrm:il·s. sud1 as I INF.SCO. and hopes to forge links with 
assnciati:d British bodies such as the Natural Resources 
ln.~1i1111e of the ( )vl'rseas Development Aifminislration. 
1Sourct>. Nr·H· Snrmw. IO April 199_,} 

No han on human gent:~ in food 

Consumers should he given l.'nnngh infonnatinn 
ahout J!enetically enizincl·red foods to allow them to make 
informl·d choi<.:l'S about what they t>at. But unless fm1<ls 
contain fon-iizn izrne.~ they m•l'c! not Ix• labelled. evl'n if 
tht•y ;m• produn·d with thl· help of genetic engineering. 
Su~ar made from !Zl'lll'tically modified bet•t. for cxampll'. 
11oulil h11 t':itt·rnpl. 

1ltese recommendation-; were made in a rep1'l£1 b)" 
the Committee on the Ethi<.-s of Genetic Modification and 
Food Use. set up to advise Brit3in's Ministry of 
Agrirnlture. Fisheries and Food. John Polkinghome. 
presidenl of Quttn·s College. Cambridge and the 
comrninee ·s chairman. says the group sees no need for an 
"absoluie b30" tlfl genetic:illy engineered foods. including 
those that might in future com:lin genes of hum:in origin. 

1lte comminee recommends that any food 
conlaining copies of human or animal genes should be 
labeUed. Some organizations would w311t more information 
aboot fo00s than could fit on a label. and they would have 
to question manufactuf'!rs_ 

Committee member Pe<l\:ni.:ke says if genetil'.ally 
engineered food'> "become very widespread. there may 
be some need for a cenboil database" of the 
genetic engineering processes that manufa<:turers use for 
making particular foods. (Source. Ne ... - Scienrisr. 

25 September 1993) 

United Stat~ of Am~a 

Long-term gro\\1h pegged for biote<.-h 

US sales of biotech products are expected 10 excet."tl 
S'.!3 billion by 2004. growing at 15 per cent from 
1994 sales of $6 billion. according to Conmlting Resources 
(Lexington. MA). The firm estimates growth in human 
therapeutics at 14 per cenl per year and expects sales to 
reach Sl6.5 biUion in 2004: growth in diagnostics is 
pegged at 11 per cent per year. reaching S3.6 billion 
in 2004. Comulting Resources estimates sales of 
agricullural biotech products will grow to S 1.5 billion 
in 2004, up from S 130 million in 1994. I Source. Clrrmi,·al 

Week. 26 January 1994) 

UCSF awarded NIH gene therapy core centre 

UC San Francisco wao; chosen to spearhead a major 
National lno;titutes of Health effort lo cure genetic discao;es 
through the establishml'nt of a gene therapy core centre. 
The UCSF centre's mission is to develop new treatments 
and apply discoveries to treal cystic fihmsis. sickle-cell 
anaemia and other inherited genetic disorders by i.:orrecling 
!?erll'tic defeL1S throuizh gene therapy. It is one.' of thrcl' 
con" centres to be establishrd witt: support from the 
National ln~titutes of Diabetes and Uigestivl' and Kidney 
Dis('a.-;es. NIH funding for the C.:ntre will be up In 
~2.25 million over live years. The Cystic Fibrosis 
Foundation is contributing additional support for at least 
three new CF research projci.:t.'i through the Cen1rc. 
( Smm:e. Gr11rrir EnKinrrri 'K NeH·J. I November I <)<)_l > 

Amendml'nts 10 hiotechnology regulati1>ns at 
USDA ·s APHIS 

A final mlc is now in effect amending I ISI>A ·s 
hioll'r:hnology regulations. The Animal and Plant Heallh 
lnspeclion Servii:e ( APHIS 1 has addccl nolilkation and 



JleUUt>n rn~t:'SSt.'S. 3.'i O(lttl>n'i in l!Jt:' e:\isting frJnl('Wllrk for 
the intmJm:tion of certain genetically eng.irk'Cred pl;uns_ 
TIK-~ changes are rossit>le- because of rhe abund:tm.-e 1>f 

scienufic data galhen:d 1wer lhe last fr< ye:us from alm1•st 
.mo field tests_ l'nder the m•tificarion pn~-es.">. si.'\ crnps -
com. potato. so_ybean. tomalo. cotton and tt>bacco - may 
now be imported. moved interstate or field tested wilhout 

first J(lpl,.ing for an APHIS pem1i1 as long a.'i certain 
eligible criteria and perfonnance standards have been mer_ 
APHIS will stiU require information about the regulated 
3Jtide_ Notification must rea'-il APHIS ar le3St 30 days 

t>efore the crop may be field tested or imported into the 
counrry_ Other crops may also be eligible for introduction 
under notificarion on a limited basis after a lhorough case 
by C3.'ie (\!'\'ieW. 

TIK- peririon process allows anyone to sutm1i1. in 

writing. a request lhat a regulated plant shCl\dd no longer be 
reirulafcd_ Tne perition must indude detailed scientific 

infonnarion. 

TIK- t>iorechnology amendments were published in 
rhe March 31 Federal Register. Vol. 51t "lo_ hll_ 

rr- I 711-W-17059_ For more infom1a1ion confacl 
Ms_ Sally Van Wert. Biorechnology Pem1i1 l'nil. APHIS at 

t~OI > -B6-7Fil:!_ tSource. Tl:e A.~Biore.-11 811lieri11. Vol. I. 
Issue.~. May/June 19931 

Biorechnologv firms ext-mpt from investmenr 
regulations 

Emerging biotechnology companies and other R&D
inren-;ive companies can invest lheir extra cash in stocks 

and bonds without being regulated like an investment 
company. according to a new Securi1ies & Exchange 

Commission 1SEC) policy. SEC is exempting 

hiorechnology firms from the Investment Compa11f Act of 
I <>.io. which regulales companies th3t hold most Clf their 
asser.s in the form of securities instead of plants aml 
equipment. "Emerging hiotechnology companies need 10 
raise substanrial amounts of equity capital lo fund 
resean.:h and developmenr". says Carl Feldman. presidcnr 
nf toc Industrial Biorcchnnlof!y Association. whid1 
perilioned SEC for rhe rxrmption_ "Tiil> facl that 

R&D-intensive companies temporarily inwst tllt'Sl' 
funds ... should nor conwrt them into regularl·<I 

inveslntt'nl comp:mirs Binlrch fim1s that hail Jlt.'l'll 
invt•sring solely in I 1S Treasury securities can mm 
purchase higher yil·lding privare homl~. (Source. <".(-FS. 

22 Mar..:h 199_l 1 

FDA rules for soma1ic-cell ;UICI gene ther.1r\ 

The Fond and [>rug Ailminisrratinn t f-1>,\. 
Rerlw:-;da. MI> l fl"<.:rnl I~ issut·d a s1a1emenr darif ying him 
ii plan~ ''' rt'!?Ulalr somatic·<.:l'll·lherapy and grne-lhl•rap~ 
prml111.:1s. Th<' FDA also rnmw1cil an advisory con1111ille<" 

t<> ..:11nsiJer sakry-testing pn>n"llure~ at g<'llt"·lh<.'rapy 
pw<lucti1>11 facilirie:-; t>ecause c>f <.:1•11ct·nr; 1n t"r th<' ust· .,,

certain \-iral-hast"ll \'l"Clorx in gent•-1ht:r;1py dini•al 

rn•tnt:1•ls_ 

TIK- FDA J'l''icy statl'ml'nt will hdr "' 1km;trcJte 
areas of agency overxighi_ Parti\.-uhrly lnr s11mahc-..:dl 

clinical pn>cl'dures. it has not 1''t.'n enrin·ly dear \\hat falb 
within lhe FDA ·s jurisdi\.1it•n. 

Some of the regulatory "lc•g1sti..:s" for snm;1tic-.:l'll 

thl'r.lpy pnx.-edures 3J'l' expe\.1l'J 111 diffl"r ln>m th1•se 

invol,,-ing gt>ne therapy. 

TI'k: FDA policy slatement dell's nt•t prnpt•se 
departing from current prxtin•s wht:n ir coml's to ;to;.'>ignmg 
prim;tr)- re\iew rt"Spon'iibiliril's for g.:ne-tht•r;tpy Jnd 

smnatic-cdl-lherapy produ\.1S wirhin rht: agency. 

For its part. the AJA a1h-isnry commlllee f P.:U'><'<I 
on the risks in,,-oh-ed wht:n \·irus-hase1I \·ectnrs ;m.• nsl'd tn 

shunle genes in gefll•-therapy pmtocnls. Specifically. ti1<.' 

cnmmitter memhcrs revie\\'l'd infom1;11inn 1k-wrihin!l two 
recl'nt instances when "ll'plic;uinn-c1>mpl"ll'1tt" \ irust"'- \\t"rl' 
delectetf among wctor producfi1•n liocs nf \'iffi'>l"S th;11 l1;1d 

heen eng:neered not In rerlicalt'. 

Bolh cast's well' tktected t>efnre causing hamL h111 
rhl' appearance of lhcse n:plicatinn-l-ompetent \·1ru~t·s. 

which arose presumat>I~- through mullipk recomhinant 
t.'\-enfs. remains surpnsmg. Tn hdp assurt• rhat \IKh 
viruses are derl'cted as early as possihlc. R>A oflki~ls nnw 
are rec(mm1ending thar manufactun·rs dwck hnrh 
supernatant nuid~ and pellets of tht:ir wctor preparations at 
e\·ery st•:p_ Meanwhile. R>A scientists say tht•y art• 

contemplating a new round of risk-assessment stmlie-; to 
see whether sponlaneouslr derived replicarinn-cnmpt·ll·nr 
viruses cause diseases in animals_ Agency researd11:rs are 
still delihcrating owr whar kinds of ;mimah · whl·tht'r 
primates or rndenrs or t>oth - alt' apprnprialt' fr•r such 1,·sts 
f Extra<.:ted from Rio· r •. ,.,,,,,,,,.~"' f>t'(l•mht-r I 1111 ~I 

(' Rf.St:..\RC"H 

Resean·h on human gent>'\ 

T>Nr\ fingerprintinc 

Tht' a1h'l·nt nf [)NA lini:erprintlll!-'. h;1s P1't'lll"1I 11c.·11 
\·istas in mole1.:ular lliolo)!y. Tl11: ll'rlll "(>NA flll('l"rprmt" 
wa.~ ..:oint•d fl~- Prof. ,\hn· J. kt lrn' of 1lw 
I 1nited Kingdnm in I IJ)l'i_ I .if..c till" <'Plln·111io11;1I 

ti11gl·rpri111s. 1lus "~l'lll'lh.' lingrrrrinl'· 1s ;els" u111<111e In an 
in<lividu;il_ TI1i.s USl'S rci.:omflinant ON,\ ll'1·hnof P~'' aJHI 
has lht• allility It• delt"l'I 1lilll"fl'IK<'S f-it·11n·en 111dl\ 1<111:11, al 

lllt' tn,·1 of :heir f>NA 
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The !!1-°nOml'S or higflt:-r eukaryotes. sm:h M humans. 
l·nrtsi'>"f 1•f l't"rtain DNA sequell\.-eS for which no dear 
fulll1ion ha.o; tit-en establishetl. Such non-coding "ONA .. 
exists in muhipk wpies with i.-arying nwnber. lbese are 
called tht:- variable number tandem repeats I VNTR>. lllt'se 
\'NTR region-; an·ount for as much a.o; 3U per cent of the 
human genome. Jeffreys and colleagues isolated a .Hbp 
minisatellite core sequence from the intron or human 
myoglobin gene and using that. they mnstru<.1ed multil0<.·us 
prohes called 33.6 and JJ.15 which dete<.1 polymorphism 
in most or the li\·ing org:mi'ITT'IS (human. animals. plant-; 
and prokaryotes). These multilocus probes (Ml.Psi have 
homology throughoul the genome and show variations 
hetween indi\·iduals on hybridi1.ation to human DNA 
tli~sted with suitable restriction cndonudcase. This results 
in a husines.o; h;u code-like band p:lltem unique to an 
individual except thc monozygotic lidenticall twin. 1be 
uniqueness 1•r this genetic fingerprint is sud1 that even if 
lhc present world population is multiplied five times. there 
is '.·et no possibility or finding the same "DNA fingerprint" 
in any two individuals. Demonstration or Mendelian 
inheritance. somatic stability and very low mutation rate 
has enablt>d this technique to be used in identit~ testing. 

Apart from muhih)(.-US probes. single locus probes 
1 SLPs t als<• play a major role in human genetic analysis by 
detecting the variations that occur al the single locus or 
gene level. In the p:m 10 years an enormous number of 
single locus probes have been identified. Among the SLPs. 
VNTR sequences are the most polymorphic ones. Of late. 
synthetic oligonudeotide prol:>es have also been put to use. 
The basic unit is a small number or ba.o;es (e.g. GTG. 
(iACA. GATA> which are in repeat'> connected in a head 
lo tail fashion. There arc only marginal differences in !he 
DNA typing protocols using cloned probes (SLPs and 
MLPs> and oligo DNA probes. The protocol essentially 
comprises: ( i I isolation of high molecular weight DNA 
frnm the specimen: I ii I restriction or isolated DNA with 
suir:ihlt· en7ymrs: 1iii1 fractionatmn of DNA fragments hy 
agarost• gel rlectrophoresis: (ivl fractionation of DNA to 
nylon/ nitrocl'llulose membrane (by capillary/vacuum and 
elt•ctn>hlotting 1: ( v I lahelling of probe DNA: 
I vi I hyhri11i7alion with tht' lahclled prohe: amt 
I vii 1 intt·rpretarion or results 1hrough various means. 

DNA fingt•rprinting h;.s a very wide application in 
lht· lil'ld of medicine. forrnsic scienct'. <kmography. animal 
arul plant hree11ing and hiorrchnology. In forensic scien.:rs. 
l>NA lingcrprinting is used in human identification. rape 
l'a:;l'S and part·mify testing. Patemity tt'sting usually 
im oln·s lht• typing of DNA from Mood samples of !he 
mnrht•r 1Mt. lht• chil<I 1('1 and the alkged father 1AFI. 

Figures depict three examples c ..\. 8 with SLP and C with 
multil0<.-us probe I. Because the offs"Jlring rewives hair or 
the DNA from the father and half frnm the mother. each 
child will rel.-eive one allele from each parent In the case 
of A. the alleged father ;AFJ is included a.'i the biological 
father or the child and in the Ca.'!e of B. he is ellduded 
from being the father or that child (using a single locus 
probe I. The figure C represents the band pattern-; obtained 
for a family trio of father ff). child I Cl and mother (MI 
using a multilocus probe. 

In medicine. the monitoring of bone marrow 
transplantation and prenatal diagnosis or certain inherited 
diseases. such a-; neurofibronatosis and hereditary 
persi'itence or foetal haemoglobingathies are possible due 
to DNA fingerprinting. Cell line identity and tumour 
analysis can also be done with this techrlique. In 
agriculture. hard and soft wood saplings can Ile 
distinguished before implanting. Other areas or application 
include breeding certain endangered species through proper 
identification and animal husbandry in veterinary medicine. 

f'B'· \.. __ ) @ 
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INCLUSION EXCLUSION 

FIGURE 

Patrrnitr tr.ttin.r.: In· DNA fingrr11rint111g 

A & B: Inclusion and exclusion of alle~ed father I AF1. 
Schrmatic autoradiograms of the DNA gels alt' 
shown respectively with single locus prnht•. 

( ·: DNA fingerprinting of a family comprising 
father IFI. child ( (' > aml mother 1 MI using 
multil• .cus prnlle. 

AF: Alleged father. C: chil<I: M· rnorher: F: fatht•r 
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Seminars/Workshops 

15 June - Hyderabad 24th Laboratory Animal S. Hariharan.. Assist. Director. Lab. Animals 
31July1993 Technical Training Course 93 Inf. Service Centre. Nat. Inst. Nutrition. 

Hyderabad 

19-.31 July Bombay Advanced Training Course in Dr. K. Gopalakrishnan. Inst. for Research in 
199.3 Human Sperm Biology Reproduction. Bombay 

27-29 Sept. Allahabad National Symposium on Cell Dr. Dwijendra Gupta, Biochemistry Dept.. 
1993 Biology of Parasitic Protozoa Allahabad University, Allahabad 

11-14 Oct. Pantnagar Third Indian Fisheries Forum Dr. C. S. Singh. Convenor. G. B. Pant. 
199.3 University of Agriculture & Technology. 

Pantnagar 

(Submitted by S. Karuthapandian, Senior Research Fellow. Research & Development Division. Forensic Sciences 
Department. Madra.o; 600 004 to Bil.bytes. Vol. 2, No. I, 199.3) 

Colon cancer: gene marker found 

An international team of researchers has announced 
thc location of a marker for a gene which predisposes one 
in every 200 people in the Western world to the disease. 

The American and Finnish researchers say the gene 
makes people susceptible 10 a form of colorectaJ cancer 
that runs in families - up to 15 per cent of all ca-res of this 
cancer - and some cases of uterine and other cancers. That 
would make cancers caused by the gene prob<'l;ly the most 
common inherited disease yet identified. 

The team hao; yt>l lo pinpoint the gene and sequence 
ii, but by studying families al risk from the diseac;e, 
they identified a DNA sequence, or marker. on 
chromosome 2 which is inherited with the gene and so 
muo;t be close to ii. 

The researchers suspect the colon cancer gene 
operates by disrupting DNA replication and causing 
thousands of other DNA sequences throughout the genome 
10 mutate. Tiie researchers estimate that people who inherit 
the gene have a more than 90 per cent chance of 
developing cancer. If caught early. colon cancer is .:urable 
in about 90 per Cf'llt of ca-res. 

By tracking which family members carry the genetic 
marker and which develop colon cancer, the researchers 
can determine who is likely to suffer in future. Those 
without the marker could be spared what the researchers 
admit are "costly and difficult" colonoscopies to search 
for early signs of cancer. (Source: New Scientist. 
I~ May 1993> 

Research centre develops new transgenic method to 
create proteins using fewer genes 

A research group under Masashi Kato, Chief 
Researcher at the Sagarni Chemical Research Centre. has 
developed a new efficient method for recombinant in..enion 
of human genes in animal cello;. In the method, a special 
virus is added to genes replicated in coliform bacteria and 
implanted with the genes. ll1e virus is then uo;ed ao; a 
carrier (vector) during recombination in animal cells. 1l1e 
vector is easily extracted from the culture solution. 
eliminating speciaJ refining and concentrating procedures. 
Proteins can be produced by recombination in animal cells 
of substantially less than 1/I0.000 the present amount of 
genes used. Experimental periods can be reduced by 
roughly one week. The method appears promising for 
understanding gene functions and for research and 
development of biopharmaceuticaJs. 

The new technology is the product of research by 
the Kanagawa Academy of Science and Technology 
1KAST) in the "Human Protein" project. Enzymes we're 
produced by recombining the human gene for produc.:tion 
of the enzyme urokinase in coliform bacteria, culturing the 
bacteria, and introducing the gene into kidney cells from 
monkeys. 

The mixture or a virus known as a helper phage into 
the culture solution of coliform bacteria during 
rf'production of the gene played a key role. Once double 
helical (double chain) deoxyribonucleic ac.:id (DNA I 
became single stranded, ii was taken up by the phage. and 
when the ph<1ge wa'i introduced to animal cells, urokinase 
was synthesized. 
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Thc fra~ility of single-stranded DNA has made 
irt->t•rtinn diffo:t•lt up to the present. but the single-stranded 
pwtein of the phage itself is thought lo preserve the DNA. 
allowing ino;e1ti1•11 without breakage. 

Till' phage is e;to;ily extrat1ed. eliminating a special 
rdining p:n1:ess. and large quantities of protein can 
rt•111•rtedly be synthesized wilh a nanogram onler (nano= 
I hillionthl sample of DNA. 

llie wnventional procedure of extraction and 
insertion of DNA in double-stranded form results in low 
rail's 1>f expression in animal 1:ells and the need for 
heighteocd purity ol samples used in protein synthesis. 
A1:rnrdingly. large quantities of DNA must be prepared. 
and spe1:ial extraction and refining and concentrating 
npt•rati1>ns have been timc-corn;uming. 

Due 10 their single-stranded DNA stnKture. helper 
phages have been used in experimcnl<> to determine gene 
hase se4ue111:es and the like. but their use as vectors is 
nnvd. Why singlc-str:imled DNA is expressed well in 
animal cells is unknown. but ii appears 10 provide an 
elfectin· means of gene inc;ertion. 

Only a small percentage of all genes whose function 
providt·s the hasis for protein production are known. 
Ilse of the new technology to produce actual proteill'i 
from \·arinus genes is likely lo speed research 
wrifying their function-;. I Source: Nikkei Sanl(_rn 
Slriml111n. 21 April i9931 

New enzyme for accurate DNA cleavage 

A group under Professor Makoto Komiyama of the 
Tokyo University Faculty of Engineering ha.c; developed a 
method for precise cleavage of DNA at target location"> 
using a synthetic enzyme cont.lining the met.\] cerium. The 
1levelnpment should prove a powerful tool in genetic 
engineering. 

Tedmology for cutting and rejoining chemically 
st:ihil' DNA is essential in genetic engineering. However. 
natural em:ymes I rrst.riction en1.ymes) typically employed 
;is "s1:issors" 1:an only be used for cleavage at limited 
lnca1i1w~;. Meanwhik. precise cleavage has not been 
obtained with conventional synthetic enzymes employing 
metallic inns such a~ iron. 

I .Ising :in acetic acid compound. Professor 
Kor11iy;m1:1's group (onstmcted the synlhetic enzyme hy 
allaching a cerium ion lo the tip of a DNA fragmelll 
synlhesi1.ed to perfectly match the DNA the group sought 
to cleave. 

The DNA fragment binds by recogni1ing the base 
'.;t•qm·111.T pf its larger !>NA. It works by hydroly1.ing and 
dC";wing the" target l>NA with the cerium ion a.~ a cataly.~I. 
Since himling c:in hr effected al any location hy changing 

the base sequell\.-e of the DNA fragment. set.-tiom 
restrit1ion enzymes cannOl cut can also be cleaved. 

At the current stage, cleavage on either side or 
target sites still results due to minute vibrations of the 
at-etic atid compound component. which corresponds 10 a 
hand holding the scissors. The research group is thus 
moving forward wilh experiments in more acrnrate t-utting 
by anaching the cerium ion to the centre of the DNA 
fragment 

According to Professor Komiyarna. "pa.c;t synthetic 
enzymes carried out cleavage by destroying DNA like a 
bomb. but the new enzyme is sharp. like a knife. and 
makes a clean cut. Besides i1~ usefulness to the human 
genome project under way world-wide. we can expect 
application<; in areas such as treatment of cancer or viral 
illnesses. where genes are intimately related". 

Broad practical application 

Acconling to Assistant Professor Hiroshi Sugiyama 
of the Kyoto University Faculty of Engineering (Synthetic 
Biochemistry), conventional synthetic enzymes often 
employ oxidation reactions for cleavage, and the new 
enzyme is unique for its hydrolysis. identical to that of 
natural restriction enzymes. Ir practicaliz.ation is achieved. 
il'i application will be broad. The need now il. a means to 
achieve reliable cleavage at target sites alone. (Source: 
Nilwn Kei:ai S!1imbun. 6 June 19931 

Genetic link to osteoporosis 

Drugs lo prevent or treat osteoporosis. a 
degenerative bone condition that affects nearly 20 million 
Americans - mostly women - could be a step closer to the 
marketplace, thanks to studies being conducted at the 
Southwest Foundation for Biomedical Research in San 
Antonio. Scientists there are using baboon models - whose 
phy!>iology and genetics are very similar lo humans - to 
pinpoint the genetic causes or the crippling disease 
associated with ageing. By identifying lhe genes that 
control bone mass. scientists hope to develop new 
therapeutic drugs. Southwest Foundati1m. home to lhe 
world·s largest colony or research baboons, is an 
established leader in using non-human primates to 
sludy complex human diseases. !Source: BioBytes. 
Novemher 1993 I 

Gene therapy trial 

Targeted Genetics Corp. has started a gene therapy 
trial using genetically modified cells that specifically 
recognize and destroy HIV-infected cells. The trial is a 
potential treatment for HIV and will evaluate the safety and 
antiviral effects of HJV-spccific cytotoxic "killer" T-cells 
in HIV posi!ive participants. TI1e modified T-cclls also 
cont;un a so-called suicide gene which acts as a tracking 
device and safety valve. This helps direct the killer cells 
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lo their t3Jl:et and pro\·ides a means of elimim.ting the 
modified c;ells if toxic side-effects occur. t3ource: 
E11rope1111 Cliemiml NeK·s. 8 November l','9J) 

Australian'> claim HIV advance 

Australian scientists have revealed that they haP 
suc\.--essfully cloned and mapped the gene for a molecule 
recencly identified by scientists at the Pasteur Institute as 
being a key that lets HIV enter human cells. 

Geoff McCaughan. associate professor at Sydney·s 
Royal Prince Alfred Hospital. believes that the map of the 
gene for the co-receptor molecule dubbed CD-26 will help 
identify variations which could help explain why people 
develop the disease at different rates. Moreover. if CD-26 
is the key. then the map may allow scientists to blodc key 
parts needed for expression and reduce the risk of HIV 
infection. 

Meanwhile, a team of scientists at France·s 
Laboratoire de Phannacochimie Moleculaire et Structurale 
have announced that they have e~ablished the three
dimensional structure of an internal protein of the AIDS 
viru'> HIV- I. 11te nucleoprotein 7 pl.lys a crucial role in 
the reproduction of the retrovirus. 

In cooperation with the Lyon-lrlSl~rm Retrovirology 
Laboratory and Rh0ne-Poulenc Rorer, they are now ttying 
to find the antagonistic molecules which will block 
the fun\.-tionc; of the protein and therefore replication 
of the virus. (Source: European Chemical News. 
!! November 1993) 

Catalytic antibodies 

Catalytic antibodies that promote the breakdown of 
cocaine before it reaches the brain have been developed by 
researchers at Columbia University. Although further work 
is needed, the artificial enzymes represent a new concept in 
anti-addictive medicine. and the first potential medical 
application of catalytic antibodies. 

The anticocaine antibodies were developed by 
Donald W. Landry and co-worker.; in the department of 
medicine at Columbia University's College of P!'ysicians 
and Surgeons. 

In the study. Landry and colleagues immunize<! 
mic<.' with a phosphonate ester whose structure is analogous 
10 that of the putath e transition state in the ben7.oyl ester 
hydrolysis of cocaine. Immunizing mice with an 
immunogenic version of th.ii transition-slate analog causes 
the animals to develop antibodies that bind and s1abili1.e the 
transition state, thus catalY7.ing the hydrolysis reaction. 

The researchers found that two monoclonal 
antibodies derived from the antibodies produced by the 
immuni1,ed animals can speed up cocaine hydrolysis by a 
factor ,of IOO to 1,()()(). The hydrolysis yields two 

products - ecgonine methyl ester and benzoic a'"id. which 
lack cocaine· s stimulant 3\."livity. 

Currentiy. there are no <lireL"t antagonist-; of cocaine 
(drugs that block uptake of cocaine at brain lt'L-eptorsl. 
Hence. drug treatment o; cocaine addi\."lion ha.'> foctL'ied up 
to now on antidepressants. 

To improve the enzymes. Landry. ,., collatmration 
with Columbi:t biochemistry and molecul.u biophysics 
professor Wayne A. Hendrickson. is currently trying to 
obtain their X-ray cry:;tal structures. which will 
help provide a basi~ for site-dire\.-ted n:utagenesis 
to enhance the enzymes' activity. tAhstractcd with 
permissmn from Chemical & En~ineerit1g News. 
::!9 March 1993. p. 4. Copyright I 19931 American 
Chemical Society) 

Poisonous peanuts linked to liver cancer 

A link between contaminated peanuts and liver 
cancer has long been suspe\.1ed but the reason has remained 
elusive. Now a group of Swiss scientists has found the 
cormection. Their discovery could be a step on the road to 
preventing the cancer. 

A fungus. which grows on peanuts and produces a 
toxin called aflatoxin 81 I AFB I) is common in parts of 
Africa anrt Asia. Epidemiological studies have suggested 
the toxin plays a role in liver cancer. 

Two years ago, researcher.; in the Umte<I States 
found that half the liver cancer.; in these areas have a 
specific mutation in the tumour suppressor gene. p53. Now 
Peter Cerutti and his colleagues at the Swiss ln~titute for 
Experimental Cancer Research have provided the 
explanation. When they added AFB I to cultures of human 
liver cells, they found the very same mutation in the f153 
gene. 

A change in codon 249 of the p5J gene causrs a 
defective protein to be made which may be unable to 
regulate cell growth and so allows tumours to grow. 

Cerutti's in ritro work showed that th<.' toxin also 
produced changes at either side of codon 249 - mutatiom 
not seen in human liver cancers ;,, 1-iro. Cerulli says this 
could mean the tumour selectc; the genetic mutation which 
gives it a growth advantage. 

Cerutti says the mutation cannot he strktly 
necessary because it is present only in ha!r the cancers in 
these parts of the world. 

Studies suggest that the effect of the dcfl·ctive gene 
is amplified if the person also has hepatitis B. People 
infected with this disease have a four- to fivefold increase 
in their risk of developing liver cancer. People eJ1posc1I to 
AFB I double their risk. People with both are 511 times 
more likely to develop liver cancer. 
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Cerulli ·s tt·;un is examining liver tissue from people 
in 1he Far E;L<;I. lo detem1ine whether the mutations are 
present long b..·fore the cam:er or whether a mutation leads 
to tumour growth almost immediately. 

Ct•rutti beliews it may ont• day be possible to 
screen people fi.1r the genetk mutations. Preventative 
measures rnuhl then he taken. tSource: Nt•n· Scientist. 
~5 Sep1eml"ier IQ(n1 

Hunti112ton · s disease 

A rnnsortium of scientists has discovered the HD 
gene on chromosome four. Identification of the gene is 
expectt•d to lead 10 new specific diagnostics enabling 
rm:mocrs of families al risk for the disca<;e to be infom1ed 
1h;11 lhey do or do nol carry the mutation and wiU or will 
not •:wnlually develop the disease. The discovery wa<; 
madl' by a large cvllaborative group from the University of 
California. M;L<;sachusetts General Hospital, the Hereditary 
Disea<;e Foundation in Santa Monica. University of 
l\.fichigan. l\.fa<;sachusclls Institute of Tectmology. 
University of Wales College of Medicine and the Imperial 
Cancer Research Fund. London. (Source: A11stml11sia11 
Biotcclr110/ogy. Vol. 3. No. 3. June 1993) 

Scientists solve protein structure that could lead to 
anti-cancer drugs 

A team of researchers led by Drs. Steven Reed and 
John Tainer at the Scripps Research ln~titute I La Jolla. CA I 
has solved the atomic structure of a protein that may lead 
to the design of a new class of anti-cancer drugs. The 
protein. known as CksHs2, is a cell cycle regulatory protein 
lhat controls cell division at two critical points -
immediately preceeding DNA synthesis and ceU division. 
Usrng X-ray crystallography, the scientists were able to 
tletcm1ine how the protein's structure allows it to have a 
central role in regulating the cell cycle which controls cell 
tlivision. 

Because malignant cells are defective in at least 
soml' checkpoint controls. the protein may afford a primary 
targel for the design of drugs to exploit this intrinsic 
vulnerahility. The researchers have identified three specific 
regions predicted to he biologically important intcractjon 
sites that arc priorities for testing by site-directed 
mutagcncsis and targc1ed drug design. <Source: Genetic 
E11gi11l'l'ri11g Nein. I Novemher 199.~) 

New type of gene abnonnality plays important role 
in i.:ancer 

For almost IOO yl·ars. scientific theory has held that 
individuals inherit working copies of genes from each 
parent and that when one of the two copies malfunctions. 
it cm lead to illness. New research at the Howard Hughes 
Medit.:al Institute at the I fnivcrsily of Michigan Medical 
<'l'lllrr (Ann Arlmn. however, shows that some genes etc fy 
these laws of inhcritarKc. For these grnes, it is nom1al for 

only one copy to work. and two active copies may cause 
disease. 

Dr. A. Feinberg and his wlle;1gues have identified 
gl'nes that "remember" which parent they came from and 
either function or tum themselves off. depending on their 
sexual origin. Such imprinting has been identified in other 
spei.:ies, but never demonstrated in human~ before. said 
Dr. Feinberg. His team aJso found one gene that sl"ems to 
trigger childhood tumours when copies from both parents 
work. This gene, which makes in~ulin-like growth 
factor'.!, loses it~ imprinting in Wilms· tumour patients. 
The female-derived gene that is supposed to be silent was 
working in the cancer cells. 

The discoveries of imprinting genes in human<> and 
the gene that appears to trigger Wilms· tumour hint that it 
may some day be possible to treat cancer by switching one 
gene back to its nom1al silent state. "Our data suggest that 
relaxation of in1printing may be a first step in cancer. It 
causes overexpression of this growth factor so tumours 
grow", said Dr. Feinberg. "A large number of childhood 
tumours show increased IGF2 expression, and it is thought 
to be important in breast, colon and lung cancers in 
adults. We know that if you block IGF2 expression. some 
tumours c!o not grow." (Souri.:e: Genetic Engineering 
Ne11·s. 15 May 19931 

Antibody binding in lupus causes changes in DNA 

Anti-DNA antibodies in mice prone ro lupus force 
stru1..'tural changes in DNA upon binding. a mechanism that 
may be related to the pathogenesis of the disease. Lupus 
is an autoimmune disease in which anti-DNA antibodies 
bind to DNA. The resulting complex.es become lodged in 
the kidneys of humans and mice, where they trigger 
inflammatory reactions that can lead to kidney failure. 
Gary D. Glick and Shawn Y. Stevens of the University of 
Michigan, Ann Arbor, and co-workers have now used 
electrophoretic assays to monitor the interaction between 
anti-DNA antibodies and segments of DNA that have a 
hairpin loop structure, a known recognition site for 
antibody binding in lupus. The hairpin loop contain<> 
double-stranded DNA connected to a segment of single
stranded DNA. Glick and co-workers found that lupus 
antibodies bind to the single-stranded DNA and then "melt" 
the adjacent double-stranded segment. producing a larger 
single-stranded region. 1:1 future work, they hope to 
identify the exact structural features of DNA targeted by 
lupus ;mtibodies. (Reprinted with permission from 
Chemical & Engineering News, I March 1993. p. 24. 
Copyright I 19931 American Oiemical Society) 

Scientists discover location of gene for glaucoma 

Opthalmology researchers at the University of Iowa 
(Iowa City) College of Medicine have discovered the 
location of a gene for an inherited form of glaucoma. 
Edwin Stone and his team used chromosome linkage 
analysis to map the gene to the long arm of chromosome 
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one \wi1h an odds ralio of one million 10 one I. Their work 
was an""elerated by infomution from a man who no1ed 
that fi,-e gener.1tions of his family were affecled with 
severe glaucoma. The researchers. who found !hat 19 of 
37 family members had elevated pressure in the eye and 
detectable loss of vision. arc now searching this 
portion of chromosome one for the individual gene that 
causes the disease. (Source: Genetic En}lineerin}l NeM·s. 
15 May 19931 

Pasteur Institute testing disea.5e-fighting L"ells 

A team of researchers at the Pasteur ln-;titute has 
developed a new gene therapy technique consisting of 
"pouching" and introducing genetically modified cells 
directly into the body of a diseased mouse, and not. as is 
current practice. into 1he diseased organ. 

According 10 the researchers (Philippe Moullier. 
Delphine Bohl. Jean-Michel Heard, and Olivier Danos. of 
the Retrovirus and Gene Transfer Laboratory). "1his 
approach produced a remarkable improvemem in the 
condition of the animals". Philippe Moullier. the invenlor 
of 1his technique. which oscillates between gene therapy 
and organ transplants. explains that the cluster of cells 
introduced into the body of the diseased mouse secretes the 
missing protein continually. throughout the body, and not 
just in 1he diseased organ, where the diffusion is only local. 

The animals selected by the Pasteur lm;titute team 
were afflicted with a genetic diseac;e that prevents cells 
from ridding themselves of their wa5te. This anomaly very 
rapidly affectc; all the body's tissues. In the case of the 
mice used at the Pasteur lnc;titute, dle enzyme deficiency 
involved entails lesions of the various organs (liver, spleen. 
brain) and bone deformations. 

Such diseac;e:;, linked to the absence or dysfunction 
of the enzymes that participate in the cellular "tidying up" 
process, exist also in human beings. These diseases are 
known as lysosomal storage diM!ases - a group that 
includes Gaucher's, Tay-Sachs. and Hurler's among others. 
They are relatively rare but can be very serious from very 
early childhood. 

To carry out their experiment. the researchers 
withdrew skin cells from the diseased animals. and placed 
these cells in a culture together with viruses that wo•1ld 
serve ;L<; carriers whose function would be 10 introduce thl' 
missing gene into the mouse ·s genetic material. The cells 
were then mixed ·..vith collagen and artificial fibres, and the 
miJtlurl'. a sort of pouch filled with cells. wa-; introdu1:ed 
into the abdomen of !he mice. 

According 10 the r•:searchers. the results arl' 
"striking": the <.:ell mao;s vasculari7.c~; very quickly. the 
cn7.yme hegin'i to he produ<.:ed and lo he diffused 
throughout all the organs. Lilllc hy liltle. liver ancl spleen 
lr.c;ion.c; clear 11p "spectacularly". The hone defonnations. 
however. once they have sci m, appear lo hl' irrcversihle. 
This is why thr genetic engineers arr now lrsling llk'ir 

melhnd on newborn mice. in which hone li:siom; '1an• not 
yl'I appeall'd and in which the enzyme. morl'n\·er. appears 
lo havl' belter access lo !he central nervous sysll'lll. 

'This research". says 1he P<L'>lt•ur Inslitule. "is of 
greal interest to clinician-; who have no mean-; of 1reating 
these diseases olhcr than by very ha1~mlous !illl\l' marrow 
1ransplan1s and. in some cases. eJttremely cosily enzymalic 
therapies". Use of the technique bt.·ing developed by this 
research could moreover not be limited to the trc:11men1 of 
lysosomal stor.tge diseases. but could also be applil'd to 
olher genetic diseases. particularly !hose for which 
medicaments of proleinic origin are used. such :Lo; ino;ulin 
for diabetes. and faclor VIII for haemophilia. 

Before beginning any 1es1ing whatever on human-;. 
lhe researchers must carry out tests on ;mimals of larger 
size than mice in order. on the one h:md. 10 verify thal this 
lechnique can be used on them and. on the other hand. to 
detem1ine whether the therapeutic eflcct produced in lhl' 
mice will be produced in other animals as wdl. !Source: 
AFP Scin1ces. 15 April 19931 

Cloning and expression of human CD.t gene in 
£.coli 

CD.t molecule is an important differentiation antigen 
of T lymphocyte and has been identified as the receptor for 
HIV. Ji Changhua. Su ChenpJ1i. et al. of the Depanmml 
of Biochcmislry. The Fourth Mililary Medical University. 
Xi'an have designed and cflemically synthesized two 
primers and successfully amplified a gene fragmenl 
encoding the N-terminal two domains of human CD.t 
protein. EcoRI and Hind Ill recognition sites ;md lhe 
initiation and termination codons were im:orporaled into the 
5' and 3 • termini of this gene through polymer;L<;e chain 
reaction The CD4 gene fragment was digested with EcoRI 
and Hind Ill and inserted inlo pUCl9 pla-;mid. The 
recombinant doncs were confim1cd by polyml'rao;l' d1ain 
reaction and rcslriclion cndonuclease cleavages md one 
or the correct clone pT40;\ was Sl'lJUl'nced hy 
dideoxynucleotide tem1ina1ion method and it revealed 1ha1 
the sequence of lhe cloned gene fragm•:nl was idenlical to 
that of the published CD.t cDN A. The CD4 gl'lll' was lhl'n 
inserted into the prokaryolic cxprt•ssion plasmi1l pSM4' 
and tram formed TAP I Oh h,1e1eria. lhrough induction al 
42" C. a new protein hand appeared in the rt•comhinant 
bacteria :t'i seen on SDS-PAGE gds. Tiw l'xpression 
rcadk'd its highl'sl lewl al five hours· induction when thl' 
CD4 protein accounted for 2.t.X per cl'nl of th<' total 
bacterial protein-;. By a fl'W slrps of purificario11. the ('[)4 
protein wa<; shown <L'i a single hand on SIJS- PACiE. 
!Source: Chi11t'.>C' J1111m11/ of Mirr11hi11/0>:1· 1111d 
lmn1111111/11gv. Vol. D. No. 7. Octolx•r 199.•) 

RNA ATP-binding motif found hy 111 ntro sl'leclion 

A small RNA sequrnn· has hecn fnmul lhat hinds 
ATP. a frrqnrnl par1icipan1 in hiolngical rr;irtions and the 
uniVl'rsal ml'cliurn of hioloizical l'llrr~y sfora).!e and 
l'Xchangr. Thr work was done hy !\fandana Sassanfar ;md 
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fad; W. Swstak of the Department of Genetics ;\t Har•anl 
~k1lictl Sch1,ol. They used in 1·itro selection - a technique 
il\\nlving construction of a large pool ()f rand11m 
polynm:koti1k sequences. followed by repeated cycles of 
enridunent for species with a desired property and 
amplilii:ation <'f tht• enriched species. The RNAs selected 
for ATP binding contain an I I -base CQnsensus sequence 
and adopt a common secondary strul1Ure. ''lbe ATP
l>irkling motif and other RNA structures capable of binding 
~inall mokcuks in S<llution could serve as t>uilding blocks 
for the construction <'fa new set of ribozymes with a wide 
ran~t· of l·atalytic activities". the researchers s:iy. 
( Rt•printed with pem1ission from Chemical & EngineeriTl.I! 
1\"nn. 9 August 1993. p. 15. Copyright ( 19931 American 
( "ht.•m il·al S1Kiety I 

Custom-built traps catch DNA bases 

Molecular receptors that distinguish hetween the 
four DNA basrs - adenine. cytosine. guanine and thymine -
have Ileen designed by chemist<; in Canada. The receptors 
are unique flecause they exploit the three kinds of 
molecul;u imeraction these ba.<:es respond to. The 
chemists· work has implications for molecular biology and 
ge11t:tit·s. and especially for un'1erstanding the working of 
anti-cancer drugs such as the platinum-containing cisplarin. 
which set·ks out particular combinations of bases along 
strands of DNA. 

Stephen Loeb. James Kickham and 
Shannon Murplly of the Univer.;ily of Windsor. Ontario. 
prepared several receptor molecules. One is a ring of 
atoms incorporating two sulphur atoms. four 0J1.ygen atoms 
and three llem.ene rings. Sulphur atoms can bind to metal 
atoms and ol!.ygen atoms can fom1 hydrogen bonds. The 
d1emists also made other receptors without the benzene 
rings. or wilhoct the oxygen atoms. 

The receptors were completed hy inserting a 
palladium atom into them. This involved dissolving the 
nwlernle in a solution of a pailadium salt and the solvent 
acetonilrill·. TI1t• metal hound itself 10 the sulphur atoms of 
the rt•n•ptor molecule. Although the metal had a molecule 
of solvent clinging 10 it. this was ea-;ily displaced hy a 
hase. 

The rll':otr srt•p was lo sel.' whicl1 of lht• hases woul<l 
fir tht• ren·ptor. Lot•h 'steam tested 1hcse hy simply adding 
rite hast•. in solid fom1. to a solution of the receptor anti 
vihraring this with ultrasound for 15 minutes. They then 
tilrt•rt•tl tht• rni:otrure. Nuclear magnetic rt•sonance 
~1wdn1s~·opy n-n·aktl wht•ther or not the hase had ht•t•n 
lrapprd hy lht• rt·n·ptor. 

Tlw ( 'anadians lt•sted how well their rt•wptors could 
1hsrin~uish hetwt•t•n lhl' lour hast•s. Some were particularly 
,cnod al targeting ont• or ntht•r of them. Adc·nine and 
)!u;mint• Wl'll' allrac.:1,·d most strongly to the rings which had 
horh o:v.ygt•n aroms and ller11.ene rings. Cytosine prekrrt•d 
a rin).! with only oxn.~t·n atoms. Thymine. on the othl'r 
hand. could not hr t•nricrd into any of the rings. TI1e 

dtemists t:xpel"ted this tiecause thymine lacks the nitn•gt:n 
atoms ust"ll by the other bases to bind to palladium. 

The chemists grew crystals l'f the gu:mioc-rect•ptor 
combination. X-ray analysis revealed how the two art• held 
together by the three types of bonding. First. the guanint• 
bonll<; strongly to the palladium through ont• of it-; nitrogt•n 
atoms. Secondly. ir is attr.icted to two of the oxygen atoms 
l' f I he ring by h~·drogen bonding of its am inn I NH: 1 group 
at the other end of the molel,Jle. Thirdly. it is held in 
place by what is called 1t-rr slacking. This anraclion 
occurs between the electron cloud above and llelow the 
guanine molel"tlle and similar ekclwn cloud-; of the 
llew.ene rings. 

Until now. the incorporation of h:t'ies into molecules 
has always been based on their strong at1rac1ion lo metal 
atoms. Loeb and his coileagues have now shown th.it 
weaker. more subtle. inleractiom can also be used lo trap 
these bases and. more importantly. to distinguish betwt"Cn 
them. Loeb's group is now studying the application of 
their receptor molel'tlles to hiological systems. (Source: 
NeK· Scientist. 4 Sep1emfler 1993 I 

Protein may boost sensitivity to cisplatin 

A new study h;t<; disclosed a potential mule 10 
ell.tending the applicability of the anti-cancer drug cisplatin 
to differe!'I types of tumours. Cisplatin is effective in 
chemotherapy of 1e:.1icular and ovarian cancer. but targets 
other cancers less specifically. The drug works hy hinding 
to DNA and generating intrastrand cross-links. which hlock 
replication and cause cell death. Earlier. chemistry 
professors Stephen J. Lippard and John M. Essigmann of 
Massachusens Institute of Tectmology and co-worker.; 
identified endogenous proteins in human cells - called 
structure-specific recognition proteins. or SSRPs - that hind 
lo DNA containing cisplatin cross-links. The function of 
SSRPs is not yet clear. but one theory is that they shield 
intrastrand cross-links from DNA repair en7.ymes and 
therefore tend 10 enhance cisplatin's qtolo:otic effect. 
Lippard and pos1-d11c1oral associalt'S Steven J. Brown and 
Pani J. Kelle! have ohlained results that tend lo confim1 
that theory ! although the result~ do not mle oul other 
possible mechanisms). The resean:hers lind that an SSRP
delicient yeast strain shows only a third as much cispla1in
induce1l cross-linking ;uul is only half as likl'ly 10 he kilktl 
hy cisplatin as a normal strain. The results suggest. they 
say. !hat rumour cells might t-e sensiti1.cd In cisplatin if 
levels of SSRPs in the cdls could somehow ht• increast·1l. 
I Reprirued with pem1ission from ( ·1rcmi1·11/ ,~ £T1gi11!'cm1.i: 

,"l/r11·s. Q Augusr 199.~. p. IX. Copyrigh1 I I llCI~ 1 Amt•rican 
< "hemic;tl Society l 

Strul·tun· of musde protein mrosin de1em1in!:'d 

The _;.[> slrncturl' of the por1ion nf rnyosin lhal 
~l·nerales motion in muscles has het'll determined hy 
re.~earchers al the llniversity of Wisconsrn. Madrson, .md 
the Rohl•rt Wnod Johnson Medical Sd111ol. Piscataway. NJ. 
Thr tram was hl•aded hy Wisrnnsin nys1al111~raplwr amt 



moknlar biologist Ivan Ra~1ncnt. who h.-is heen working 
on the projt."CI for IO years. "It wok almost six years to 
work out a way to get good crystals''. he notes. "It lnok 
another thrtt years 10 solve the <.."T)'stal stru<..'turc." Tht· 
Wisconsin group also teamed with researchers from Scripps 
Researd1 Institute. L'l folla. CA. and Ma."t Pland• Imtitutc 
for l\lcd.ical Resean:h. Heidelberg. Gem1any. to propose a 
new model of how the proteins myoo;in and ai.:tin I whtlSC 
stru<..'ture is kmmm produ<..-e the sliding motion within cells 
that results in musdc contraction. The work shows that the 
m~·osin head is an elongated. pear-shaped mole<..-ule that 
llCnds in the middle. It had been thought that the head wa.' 
rigid and pivoted to pmpel the filan1ents past one another. 
i: now appears that the wide pan or the myosi•· ' ,d h<\.S 
a jawlike structure that doses. binding the myosin to the 
actin. 1lte myosin head then llexes in the middle. pushing 
the myosin filament in one dircctil'n relative to the 
act in filament. The cycle then repeats. I Reprinted 
with permission from Cheminzl & Engineerin~ Nt"lt"S. 

5 July 11193. p. 19. Copyright 11993) American Chemical 
Society I 

Tl'chnique pem1its DNA sequencing by 
hybridi1.ation 

A key milestone has been passed for a promising 
DNA sequencing technique that could potentially be used 
to speed mapping and sequencing of the human genome. 
The technique - sequencing by hybridi1A1tion (SBH) - uses 
an array of all possible DNA oligomers containing a set 
number or nucleotides to identify same-length sequences 
present in an unknown DNA. Identification is ba<red on 
hybridization of labelled oligomers with support-bound 
DNA. or hybridi1.ation of labelled DNA with support-bound 
oligomcrs. Three DNA fragments with a combined length 
or 343 base pairs were sequenced accurately, using an 
array of eight-nucleotide DNA oligomers. SBH ha-; been 
under development for six years, but this is the first time 
ii has been proved capable of error-free sequencing in a 
double-blind test. The work wa<; done by biologist~ 

Radomir Crkvenjakov. Radoje Dm1anac and colleagues .;t 

Argonne National Laboratory. and Leroy Hood (now al the 
University of Wa.~hington) at the California Institute of 
Technology. SBH. which can be automated and 
multiplexed. could eventually prove to be faster al genomic 
sequencing than conventional gel sequencing techniques. 
Other liJcely applications indudc putting overlapping DNA 
dories in the correct order !physical mappingl. error
checking DNA sequences generated by other techniques. 
comparing DNA fingl'rprints of normal and disease-causing 
genes. and identifying DNA fragments with specific 
scquencrs from large lihraries. I Reprinted with permission 
from <"lrrmiral & EnRineerinR NeK·.f, 14 June 199~. 

Copyrighl I 199.~l Aml'rican Chemical Society I 

Modified RNA precisely deaves target DNA 

RNAs containing modified uridine lriphosphate 
(1Jf P1 nucleolides linked to the chemical nuclca<:e. 
I. I 0-phenanthroline-coppcrl I) cffi<.:ienlly cleave single· 
and douhlc-slrandcd DNA targets sl'quencc specifically. 
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David S. Sigman. a biological dtemistry prnfl•s.-;nr :ti tht.· 
Llniversil)· or Califomia School nf l\k-dici1te in 
Los Angeles. and collt•agues Chi-hong B. (kn .1ml 
Michael B. Gonn em:ymalically produn· RNA 
complementary to a target DNA st'tjut>111:e usmg 
5-1~-an1inuallyl1-LTTP as the sole source nf l rrP. Tltey use 
a cross-linking reagent to anach 1.10-phenanthrolint· tn tht.· 
aminoallyl-llTPs in the RNA. In the prt:sence of corpcr. 
which coordinarcs lo the phenanthroline gmur. this re:tgenl 
efficiently deaves single-s"tranded DNA st~uence 

specifically. Tlm.-e-stranded structures known as .. R lnors .. 
provide the method of sequence recognition of doutik
stranded DNA. These structures fom1 when RNA displaces 
the segment of DNA of identical !>-equeoce in the prest•1ict• 
of high con<..-entrations of fom1an1ide 10 fom1 an RNA-DNA 
duplex. The strategy developed hy the lfCLA chemists 
allows cleavage of DNA at any chosen scqu,;:nce. Sigman 
points out. and is W..ely to facilitate the analysis of 
chromosome and gene Slrut'turc in a variety or ways. 
I Reprinted with pem1is.-;ion from Chemit·a/ & E11gi11eenng 
NeK·s. 3 May 1993. p. 4:!. Copyright I 19931 American 
Chemical Society) 

Research on animal genes 

Heat-shock protein exhibits protection again-;t 
tumours 

lmmune-respon<;e therapies to treat cancers. nr ewn 
to protect people from developing cancer. might stem 
from findings at the National ln-;titute for Medical 
Research in London. an arm of the United Kingdom's 
Medical Research Council. That is the conjecture of 
M. Joseph Colston. head or the Laboratory for Leprosy anJ 
Mycobacterial Research. and co-workers. arising from their 
studies with heat-shock proteins (hsp1. On transferring the 
gene encoding the highly immunogenic mycobacterial 
hsp65 into a murine tumour cell line. the researchers 
find the resulting h.-;p65-expressing cells arc incapable 
or inducing tumour prodUl .. 1ion in mice specially bred for 
the susceptibility 10 cancer. Moreover. similar mil.:e 
immuni1.ed with the impotent cells do not develop 
tumours when challer.ged with the parent cancer cells. 
"Results demonstrate a highly significant level 
of protection". Colston and his colleagues note. One 
group of immunized mice were heal1hy six momhs after 
being challenged with cancer cells. and XII per cent of 
them survived more than a year. they add. I Rl'printecl 
with permission from Clremrn1f & £11gi11t'l'ring N1•K.1. 

2R June 199.~. p. 24. Copyright I 199.l 1 American< 'hcmical 
Society. l 

New transgenic mouse hybrid 

Genpharm lnt<.'malional and Stratag<.'ne havl' 
developed a transgenic mouse for mulag<.'nl·sis and 
tumourgrnesis research. A cross betwel'n Ge11Pham1 's 
TSG-p5J transgenic mouse and Stralagem~·s Rig Hl11r 
transgenic mouse, the new mouse will enable .'icicntist.<; to 
cmKluct - for the first time - tissue-specific in nw testinj.! 
for mutations and tumours in lhe same animal. 



TI'k.' IS< :-1•-'J 81g Bl1u transgt:nic mouSl' will tit: 
markl•k"t.I with Strata~·oc·s muta~nt:sis as.<>ay sp.1t:m. 

II ha.-; l>t.'\.·n t:stimatt:d tht: GenPhaml ·s /SC ;-p.'>J 
mndd \\ill haw a lumovt:r of S5 million/yl.'ar. Str:llagt:ne ·s 
811~ Rim· could Sl't: glohal salt:s of S(>fl\e SRO million. Salt:s 
c•f tht: hyhrid art: anticipated at SIU millit>n. tSnun.:e: 
E11101•.-.1n <"lin11ic·.1[ Snt·s. IJ June IW31 

Comt>inati1•n of m1>uSt: interkulin R"\:l'ptt•r antilx'th 
with human antil><.>dv 

l.1tugai Phamm:t'Uli1:al Co.. Lid. !President: 
I Jsamu Nagayama1 and Professor Chuw Kishimoto tOsaka 
I rnin·rsity. Schc11•I of Medicint: 1 ha\·e successfully 
comhint:d a mouse interleukin receptt>r antibody with a 
human amihody gt•1J<:. 8;L'it.'d upon the- results of tl'k.'ir 
study using an animal model. they h;we confirm•:tl that the 

result;ull pn>duct ha.s an anti-cancer effect. Interleukin-fl 
Ill-fl I is among those factors lhat cauSt: the proliferation of 
multiple myelnma. IL-f> hinds In !ht: receptor of a cell. 
1h11o; kading to cell proliferation. llJCse researchers have 
pwduccd an amiflci<ly against the receptor for IL-6 in mice. 
and the company plarn; to Ix-gin clinical trials. 

Multiple mycloma. a cancer in t>one marrow. is 
known ~o occur sinmh;meously in m:my different regions 
of the h0tly. Omgai Pharmaceutical Co .. Ltd. ha.s dcrnted 
its dl1>rts toward producing an antibody again-.1 the cell 
receptor site of IL-h. As !ht: antibti<ly binds to the.• 
rt•cl'ph•r. it follows that IL-ti is unable to bind to the cell. 
thereby suppressing the proliferation of multiple myeloma. 
llccatL'ie it was nol possible lo produce the antibody from 
a human system. ii was produced instead in mke. 

Although mouse antihodies PM I and AUK 12-20 
hind tn human IL-6. the human system produces an 
antibody against !he mouse antibody. To prevent such 
occurrence. modification of the mouse antibodv suited for 
humans is es.~enual. 

< "lmgai ha.~ managed to combine a human an1ib0tly 
~enc with a mouse an1ih1i<ly gene that reco~ni1.es antigen. 
Tl·dmical assistam:e in conjum:tion with this resean.:h effort 
wa.~ 11..·mlt·red hy l'Xperts from 1he Medical Research Centre 
in llll' I 'ni1t•1l Kingdom. who engaged in a study involving 
lhl· crystal slmctural analyses of antibodies of hum;u1s and 
min· 

Tht• nin1hina1ion of mous1· antibody with a human 
;11J1ihotly izent• \\as 'hown to have the same effects as lhe 
mouse anlihotly alone: in lem1s of hindiniz strength aml 
ah1l11y In supprc•ss lhl• prolifrration of multiple mycloma 
wi1h a111igl'n. Nrnlc milT Wl•n• USl'cl in assessing lhl' ahility 
of the- human-1yp1.· antihody 10 ca1L~e such suppression. 
Tht· human-type.· a111ihrnly gene PM I. in dosages of 
fl 12.~ miz pc.·r mouse•. w;Lo; injected lhrce times: the induced 
tumours \H'n· wt•1glw<I ~h days thereafter. ·n1e results 
.~howerl thar \aid rumours weighed only 2-.\ per cent of 
rhost' without injt·ction. According lo the company. this 
n•sulr wnfirmed ll1t· a111i-l·ancer activily. 

In the treatment of multiple myel1>111a. two Jifferenl 
tyr.·s of therapy might be applied: one that U.'it.'s the 
:.mut><.llly against IL-fl and another that uses !ht: antihlliy 
against the IL-o rl'ceptor site. This cnmpan:y and 
Professor Kishimoto llegan their CPOpCratiw research 
··en1ure on receplt>r genes; ultimately. they ha~·e :met-ceded 
in producing a Cl">mbination of moose antit>ody with a 
human antibody gene. 

II is full~- anticipated that this newly-discowR-d 
antit>ody will be u.sed a.s a therapeutic agenl ir. treating 
myel(lllla that im·ohes lL-6. Chugai Pharm:l\:eutical Co .. 
Ltd. hopes to engage in clinical tests this year following !ht: 
safety tests of this antibody. tSource: Nikl.:11n Ko_J(yo 
Sfiimh11n. _, May 1993 t 

Baleen whale ·s genes capture echoes of pa.st 

1l1C da'isification of whales and dolphins 1 onler 
Cet<1n'<1I should be completely revi'led. say resean.ilers 
from the United States and Belgimn who have analysed the 
DNA of the~ animals. According to the new analysis. the 
spcm1 whale and the pygmy spcm1 whale. bolh of which 
have teeth. are more closely related to bal~n whales than 
other toothed whales. 

Ideally. the classification of a group of animals 
should reflect how the :inimals evolved. Fossils can give 
an indication of this but usually the cla'>.sification is based 
on the identification of common characteristics. Whales 
and dolphin'I were divided into two suborders. 1llc toothed 
whales 10Jontoceti) have teeth and use echolocation. 
whereas baleen whales IMysticetil have bakerLs - plates in 
the mouth - which filter food from the water. Spcnn 
whales were grouped with the Odontoceti because they 
have teeth in their bottom jaw. 

Now Michel Milinlcovitch of the Free University of 
Brussels and his colleagues at the Stale Uni\·ersity of 
New York have found that this classificalion is not 
compatible wilh their DNA analysis of several whales and 
dolphins. 

1l1C researchers studied I ti cetacc;u1 species. llJCy 
derermined the DNA sequences of the genes that ended for 
the milochondrial I 2S and l 6S ribosomal RNA. and 
compared lhem with the aid of a computer. They found 
thal the DNA sequence of the sperm whale and pygmy 
spcm1 whale were more closely related 10 the baleen 
whales than to other toothed whales and dolphins. 1l1C 
study also showed lhat the beaked whale 1which has only 
a few teeth) is only distantly related to :u1y other whale or 
dolphin. 

To check their resulls. lhe researchers obtained 
from a database the VNA sequences of the myoglohin of 
I 0 whales and dolphins. Myoglobin is the protein that 
helps muscles to take up and store oxygen. Agaii.. the 
resc;m:hers found 1hat the two .~perm whales well' more 
closely related to the baleen whales. and that the hcaked 
whales well' di.~tantly related. 
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The findings have import:ml implicctioos for lhe 
enllution of ed1oloca1ion_ According to traditiooal 
d3SSificatiOfl_ lhe ark.~stor of the toothed whak developed 
edK•locarion. while the baleen ~·hales never had the ability. 
Bui lhe re,-iseJ d~ific.:arion implies lhal the :mctstor of all 
whales used ed10locarion_ 3lld 1ha1 the baleen what~ 
subsequently lost lhe ability_ The altemative explanation. 
1hal both the sperm whaks and other toothed whales 
tfe,-eloped echolCl\.~tion independently. is unlikely_ 
1Soum~: NeM· Scientist. 20 February 19931 

lnse~1icide resist31k.~ 

Researdiers al the University of Wisconsin fu,-e 
decoded the gene thal is responsible for resistance to a 
major dass of insecticides_ 

The learn ha.-; been trying to find out how inse~1s 
become immune to the cyclod.iene family of pesticides. 
whid1 act upon the receptors for the neurotransminer 
y-aminobutyric ac:id tGABAI. interfering with the insects' 
central nervou.-; system_ Working with a resistant strain of 
the fruit fly Drosophila. the ream has managed to done the 
mutated GABA receptor 3lld locate the area of the recepcor 
responsible for the resistance. 

The team sequenced DNA from resistant and non
resio;lanl Hies. and &racked the mutation. which is a single 
switch in the amino acids sequence. "II just happened lo 
be on the GABA receptor". says team leader Rich:lrd 
ffrench-Constanl. Cyclodiene pesticides wort by binding 
strongly to the receptor and blocking the GABA molecule. 
he explains_ In resistanl flies. 1he pesticide-recep!or 
interaction is 100 times weaker. so the pesticide is easily 
displaced. rendering it useles~. 

Cyclodiene resistance is extremely common, 
according to ffrench-Constant - in fact. it may accoum for 
almc.st two lhirds of all resistance cases_ The team ha-; 
found an idenlical mulatim in resistant yellow fever 
mosqui1oes. and is checking the genomes of other ino;ects. 

This discovery could have important commercial 
implicationo;. says ffrench-Con<11an1. The team ha.-; 
developed a technique which allows ii 10 "screen" the 
insect popula1ion in a panicular region 10 delennine the 
ex1ent of resistance. It can then advise the region's farmers 
as to which peslicides are most likely lo be effective. The 
learn has applied for a patenl for this technique. he says. 
and hopes to be able 10 sell it to pesticide manufacturers. 
lls 11c.'XI target ii; 1hc gene conferring resistance to 
pyrethroid ino;ecticides. Eventually. the team hopes that its 
discoverie~ might pul a stop to what ffrench-Cori.<;lanl 
describes a-; "spray and pray" testing. (Source: Clremistn· 
& lndu.ftry. 21 June 199~) 

DNX biotherapeutics daims pig organ 1ransplant 
breakd1rough 

Heralding a "breakthrough" in lhe geO('tic 
engineering of pigs I~ provide organs for 1ransplan1a1ion to 

human patients. researdrrs from DNX Biother.lpeUtics said 
they h:ld bred animals ~ith human genes th;at would 
prevenl their orgm-; bring rejected by the patJenl ·s immune 
system after lransplant. Dr. John Logan. head of researd1. 
sait! 1h:l1 kidneys and beans were likely 10 be U.'>t.."tl fin1_ 
and th;at human dinical lesting could begin within 
3-5 years_ 1Sourcc: Biotedrrwlog_\- Bulletin. lktober IQ9_l 1 

R~ardl on plant genes 

Crab apples give clues to insect resist311\.--e 

Cornell University I Ithaca. NY 1 St-ientisto; repon 
finding a natural source of inse~1 resi'il311Ce in crab apples. 
The researchers say the wort could eventually allow them 
to incorporate genes respomible for the insecticidal a~"ti,;ry 
into other apples through conventional brttding or 
recombinant DNA techniques_ The apples resist apple 
maggots. a conm1on pest. by inhibiting the enzyme 
cholinesterase in the in.o;ects_ While the scicnti<;ts luve not 
yet isolated the spe~ific insecticidal compound. they say 
its mechanism of a~1ion is similar to organopho!>-phate 
and carbamate insecticides. 1Source: n1m1i.·,1/ H"uk. 
18 August 1993> 

Fungus pulls antibiotics lrom rice 

Research by a team al the Na1ional lno;ti1ute of 
Agro-En,,-ironmenlal Science 1NIAES1. a research arm 
of Japan's Ministry of Agriculture. Forestry and Fisheries 
( MAFFl. has shown that an oligosaccharide derived front 
a fungal polysaccharide induces rice plants to produce the 
antibiolic phytoalex.in. 

In experiments using cultured rice cells. lhe learn 
found that extremely low concentrations of the compound 
induce production of the antibiotic. Moreover. lhe 
oligosaccharide does not appear 10 have any effect on other 
plants. The team plans 10 genetically engineer rice pldOts 
lo contain the gene for production of lhe compound lo 
develop a new diseao;e-resistant strain. tSoun:e: MrfiraM· 
Iliff' s BiotechnolnKy Newswa1d1. 5 July : 99_, I 

All in the besl la.o;te? 

Filler-tipped cigarclles reduce lhe amounl of nicotine 
1ha1 is inhaled. but some smokers dislike them because they 
also trap other ingredients of Ille smoke. spoiling dic 
navour. Far better. suggest Thomas Davis of California 
and Holly Marcon of Maryland. to produce tobacco planrs 
genetically altered to produce less nico1ine. 

The 1obacco plam synthesi1.es nicotine by a complex 
~ries of reactions which start with omilhine and nicotini<.: 
acid. Davis and Marcun's technique. patented hy 
Technology Management Services of Swilzerland in 
WO 93/5646, disrupts the biosynthesis hy blocking d1e 
aclion of the enzymes lhat induce 1hc reactions. 

The lechnique introduces modified segments of 
nucleic acid from the gene lhi!t produces lhc nicotine 



- .lO -

tknldhylase enz~-nte. l1us is d~ eitlxr by Jim.1 
in_jel1ion with milTopip.-nes or by infecting the plm~ with 
3 f>xtt:"riurn i.-udt a-. . .\l{rot..1,·urirun rum,jaciens c~in!! 
lhe mt'tlifit."\I gene. Onr.:e the pl:\lll Ins ~n SUl'\.-nsfully 
nu11.lif1ed. 11 c;m !:>-~ f>red or .:ros.o;-b~ natur.illy. 

lbe invmtor.> claim th3t leaves fTillD lhe nu'tlified 
plants n."tain aU th: inpcdients lha.1 gi,·e tobacco its t;me 
:m:J smell. but contain less nicotine. tSource: 
,\.nt· S1·imtist. ~R Augu.">1 199J1 

Blighc-fighling genes enlisted in banle to save 
chestnut and elm trees 

A learn al lhe Slale University of New York.· s 
forl'sUy college in Sym.-use is rrying lo creale an artificial 
gl'ne that will give the Ofk.-e-lrcasured dtestool lree a 
tkfelk.-e again'it blight. 

And 3110fher team - at lhe University of Toronto -
is working oo a "vaccine" for Dutch elm disease. using 
genetic engineering lo creale a hannless fungus rh.tl will 
induce an immune reaction before the ttee is invaded by a 
wild pathogen. 

Oiarles Maynard and colleague William Power of 
SllNY have found peptides - some from the snail 
/fr/ir ponwtia and other.; from rhf African clawed frog -
1ha1 ~ow anti-fungal activity in ritro. lbeir plan is lo use 
rhc natural anti-fungal-; ao; a template and create whar 
Powell call<> "an optimal sequelll.--e" - an artifkial fungus
killing peptide. 

In Tornnlo. Martin Hubbes is anacking Dutch elm 
discao;c from a different angle; instead of engineering 
!he lrec. he is working on the pest - a fungus called 
f Jpl1io.ut1m11 ulmi. 

0. ulmi has two major subgroups - an aggres.o;ive 
strain Iha• kills elms very quickly and a lcs.<> virulenl srrain. 
which destroys the rrees more slowly. Elms have defences 
agairL<il lhe fungus. but they seem lo »Ork well only again<>t 
1he less virulent strain.<>. 

One reason may be rhar lhe aggressive strain<: 
produce high levels of a toxin called cerato-ulmin. which 
Huhhcs and his colleague. Paul Horgen. believe is a key 10 
their virulence. 

By working hackward from the s1nic1ure of the 
toxin. they found and blocked lhe gene responsible. 
i:reating a strain of fungus that cannot express the 
toxin. Now. they hope 10 use lhis de-fanged fungus ro 
produce an "immune reaction" again<>t the wild type. 
I Extracted from Md ;,,,w Iii//' s Bit1tt'rlrno/,,;;_\' Nrwswcud1. 
:m f>l'c<.'mhcr 199.l1 

R~arch on ~ast and fungus £!l!!S 

T <>taI l:>a.;e S~uefl\.TS dcie-mnned for ve~t' 'I 
1.."hnlf110Sl>Ole f) 

The Tsukuba Life Sc~m.--e Cen1re of lhc Institute of 
Physical and Chemical Research I RIKEN 1 has dl"tem1inl'd 
jointly wilh the Fujiya Bios~ience Resean.il lnstilute about 
:!80.000 total base-s...-quences of duomosome 6 of ye:ast Js 

a model for the human genome. The resean.il elucidated 
1har lhere exist :! 10 or more genes in the chromosome 
illl.iuding about 60 per cent of an Wlknown one. 

Genetic infonnation which mainlaim lhe life 
a<.1ivi0ies of a living organism and rransmils them 10 it<; 
desl.-endmts is cunlained in chromosomes which exi~1 in a 
nucleus of a u~ll. Man ha<> 2.l kinds of chromosoo1es. in 
e<k:h of which DNA ldemi:yribonudeic add I. lhe suhsrance 
of the gene. is finely designed. 

In the case of lhe hmnan genome. genetic 
infonnarion is incorporated inlo DNA wilh four kinds of 
base sequences. This information is conraineJ in rhe 
gigantic amounl of 3 billion base pairs. Accordingly. 
genome analysi<; ha-; been conducted by u.-;ing model 
materials such a<> yea'>I. which has 16 millioo base pairs -
about l/:!00 of man·s. and a nematode which ha.-; 
100 miUion base pair.; - 11.:'0 of man·s. 

Among rhe 16 kind<> of yea'il duomosornes. the 1oral 
base sequences of chromosome 3 had been determined by 
a research group of the European Community. Following 
this effon. Japanese researcher.; determined about 
:!80.000 base sequences of chromosome 6 lhis time. 

(For funher information. contact the Planning 
and Research Section. Tsukuba Life Science Centre. 
RIKEN. Japan; telephone 0298-36-9136. I (Source: 
ST A Today. I February 1994) 

Rl'search on viral g~ 

Pha<>e J resting for anri-CMV human mnnodon.il 
antibody 

Teijin Ltd. is proceeding wilh the clinical 
development of a new drug TI-23 (development numhcn 
lo treat diseao;es caused by cylomegalovirus ( CMV I 
infection. Tite drug will soon by ready for pha<;e Ill 
clinical resting. TilC drug is an anti-C'MV human 
monoclonal antibody developed hy Teijin. and currently is 
in the final stages of pha~ II t<.'stintz for prcve111ion and 
treatment of CMV infection in organ tran<>plant patients. 
It is expected to mov(.' up a step to phase Ill with till' aim 
of e111ering the market in a few years. 11)(.' anti-CMV 
antibndy is unckr clinical development at Teijin for lhl' 
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lfl·atmt•nt l•f AIDS palk.'nL-; and l•rgan 1ram.-plan1 patienls in 
Ilk· l 1niled S1a1es_ 1be Cierrnan company Ba~w Al; L'i 
introducing Ilk' teduiology I<• Europe. 

L'MV L'i a DNA \·irus bclonpng to !he herpes \irus 
family. ~ \·irus i.-; transrnined by Ml-.00 ll':lmfusions. 
sexual conlJ\.1. and frnm molhcrs to their foen1ses. hut 
m•m1ally lhc virus goes undete\.1ed. Howe\·er. when peopk 
suffer from immune deficiencies sud1 :L'i AIDS. or Jn' 

taking immuno~.-upp~anlS after an org;m tr311Splant. the 
capahility or the immune system is compromised. and the 
immunosuppressing action or CMV itself acts 
synergistically. re~'lllting in a severe inte-ction. CMV is 
al-;o known ao; the agent that cau.o;es mononudeosi.o; and 

n>ngenital l)·tomegalic inclusion diseJ.Sl'. and ha-; al-;o been 
linkd to Kaposi·s sarcoma. a typical c<'ndition of AIDS 

patit.'llt!>. and prostate cancer. 

Teijin ha.'i succeedt.-d in developing a ncu1ralizing 
antit>ody for 1he \·irus lhal in lhc past existed only in 

minute amounls and could not be manufactured. Thi.-; 
neutraJi1jng antibody. which suppresses infectivity. is a 
human numodonal antiliody that reacL'i with a ncutrali:rjng 
anligen isolated and purified from a giycopmtein lgp55l. 
Tt.·ijin is proceeding wilh de"·ctopment for clinical 

applit:ation. It m•w appears lhal the drug. which L'i 
currently in lhe final stages of phase II clinical testing. will 
mnn~ on to phase IIL Teijin will concenlrate in lhc future 

in developing this drug into a commercial product. 

1Sourn·: K11.i:,1k11 Koi:n• fliipf"'- J June 199-11 

Establishment and verification of animal model of 
Lmmunololtical tolerance against hepatiti.-; C virus 

Xiong Sidong. Zhang Wei. el al. at the Lalioratory 
of Molecular Virology. Shanghai Medical University. 
Shanghai. China. report that. in order to establish an animal 
m01lcl of immunological tolerance against the hepatitis B 
virus 1HBV1. one-day old newly hatched ducklings ;vere 
experimentally infected hy injection of the duck hepatitis B 
\'trus 1DHR\'1 positivl' st·nnn simulating perinatal 
transmission of HBV. Both DHBs/presAg and DHBV 
DNA rrmai111.·d pnsi1ive at 22 werks' follow-up. ELISA 

tll'lected neithl·r DHBs/pres antihody nor DHBc antihody in 

sl·ra viral DHBs/pn·sAg. and DH Be Ag antigrn specific 
lyrnphol"yll' prnlikra1i.-m of DPRL• were als1• not ohst•rved. 
F1 r liinht.·r n·rificalion. purified DHDs/presAg and 
IJJ!Bu\~ werl' USl'll lo immunit.l' lhe per.dstently infecll'tl 
1l11rks. Antihc•die.•; and lymphoprolikrative responses lo 

l>HBs/presAj.! and I>HRcA11 Wt.'rl' not dt.•1ec1t.•d. Tims. an 
animal model of immunological tolerance induced hy 
!>Im\' inkclion in one-clay-old ducklings was wdl 

l·s1ahlished and n•rilil'<'- ll1est• resulls may have 
implicalions for llll' slucly of immunoloj.!i1:al tolerann· 
a)!ainsl HV R and fu1url' 1hcrapeu1ic stralt•gies. ( Sourn·: 
A1·1,1 A,-,,•dr1111,1r /l,fr,/1,·11r11r Sfi,111xh111. Vol. 20. No. 'i 

Scpll'mher I W ~ 1 

Svmt...sis and arpli-:ation 1•f t...r;ititis C \·irus 

peptides C,. C. and N,~ 

Lu Zhimeng. Zhang Yan t.•t al. JI Rui_jin Hnspital. 
Shanghai Second Mt.-dical llniversity. repon 1ha1 threl· 
different reptides deri\·ed from immunodominanl regio~\ 
of h<lfh core and non-structural proleins t>a.o;cd on 
recognized HCV genome sequences were desigrk-d. and a 
scmitiw and spe1.;fic enzyme-linked immunosnrht.'111 a-;say 

u_<;ing these peptides 1C1• C1• N,. N:l a-; lhc cnatt>d 
antigen wa<> de\·el~d- ll1e specificity of antit>odi~ to 
thesl' peptides was evaluated by inhibi1ion lest and 
the ranges of inhihition rate were 77 per 1.-ent lo I 1111 per 
cent ll1e resean:hers detected .W serum sampks and 
lhe resuhs ot>tained were in agreement with the 
Abb ... 2nd-Generation Kit in 97.7 per cenl of the 
samples. A total of 1.0:!5 san1ples from various 
clinical groups were tested for anti-HCV and tht· 

antibodies were detected in ·B.9 per cent of chronic 
NANBH patient-;. 3-iA per cent of blood dialysis patients. 
25 per cenl or patients with liver cirrhosis. 17.4 per 
cenl of 3\.'llle NANBH patients. 16.7 per cent of patienL-; 
wilh hepatocellular carcinoma and 2A-5A per cent of 
n>lunteer blood donors. The results sh1•wed lhat !his assay 
is of fairly good value in clinical pral1ice. 1Source: 

Chinese 1<111rn.1/ of Infectious Disei1us. Vol. II. No .. ~. 
August IQ9J l 

'Au virus infection mechanism identified 

Sl·ientists at Whitehead ln-;titute, Camhridgt.•. MA. 
have discovered a springlike mechanism for the infcclivc 
process by which a ·nu virus gaill'! access to a cell. The 
findings. which may also he valid for other viru!>es. could 
aid in the design of new antiviral drug5. 'Au inkction 
hegins when a ·nu virus hinds to lhc surface of a cell. 
This causes the cell membrane lo fold inward. fom1ing a 
small bubble I endosome) !hat pinches off inside the cell 
and has 1he virus inside it. The virus then fuses with and 
hursts lhe endosomr !'1emhrane. releasing viral DNA into 
tht• hody of llK' cell. Although it was known that thl' 

viral protein haemagglutinin plays a key role in tht• 
fusion of virus with endosome mrmhranc. the cletailecl 
fusion mechanism remained a mystery. Now. gradualt' 
student ( 'havela M. Carr and Prokssor Peter S. Kim of 
Whi1d1ead lnslitult.-s Departmenl of Biology have 
1kwloped a nnvel model for lhe proress. Till' modd 
proposes that a drop in pH causes a confor111a1innal 
diange lhal releases a "clamp" suhunit on hacmagglulinin. 

1:a11sing a "fusion pl•ptidr" on lht• protem lo ronlal'I 
ll1t• t'll\losonH' memhrane. resulling in fusion. Bast•cl on 

lhl· modd. says Kim. !herapeutic agenls mif!hl he clesij.!fll'<I 
1ha1 pn·venl activalion of haernagglulinin or c;mst• lht' 
confon11a1ional changl' In occur prema1urdy. I Repnnlecl 
wi1h pt•rmissinn from < 'lirmi,-,tf .~ [11ginffr111i.: .\'1'11.1. 

11 May 1911.l. p . .,., Copyright I (1)()_11 Ameni:an 

< "ht•m ic1l Soriety} 
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"Au virus inhibitors de,·eloped usintt rational dJu£ 
lksign 

Resean:hers h.we used rational dJug design to 
de\·elop compounds that inhibit replication of the influenza 
viru.<> in cell culture and in animals. Although the 
compounds· ·nu-fighting ability has not yet heen 
demonstrated in human-.. they could potentially lead to new 
anti- ·nu medicines. The work was done by pharmaceutical 
chemist Mark mn lt1stein of Monash l'niversity. Victoria. 
Au~1ralia. and co-workers. The ·nu virus has succes.<;fully 
e\·ackd nearly all therapeutic and preventive efforts. largely 
hecau.se of its tendency to mutate rapidly into new. drug
resistant strain-.. Hence. lt1_'ifein and co-workers focused on 
a part of lhe ,;rus th.i.t remains invarianl among strain-.. the 
at1iw site of sialidase. a glycoprotein enzyme on the 
surfao~ of the \;rus. l'sing computer models of the 
em:ymt.•. the researchers predit.1ed sialic acid derivatives 
that would bind tightly 10 the a1..1ive site. Two such 
cnmpomxl<> turned o•JI 10 be potent enzyme inhibitors and 
to inhibit viral replication as well. !Reprinted with 
pemussmn from Cliemir11/ & Ln!{ineering N1"tt·s. 
7 June llJQ3. p. :!It CllJ1yright t 1993) American Olemical 
Sncit.•tyl 

AIDS virus detected in single cells 

Researchers have used in siw polymera<re chain 
reaction I PCR) amplification of viral genetic material 
coupled with flow cytometry to detect the human 
immunodeficiency virus I HIV- I). which causes AIDS. in 
individual blood cells. Steven !\.1. Wolin.'iky and 
co-workers al Northwestern University Medical School. 
Chicago. used PCR to amplify HIV - I proviral DNA - the 
DNA copy of the viral RNA genome that is integrated into 
the infected individual's DNA - and HIV-I messenger 
RNA sequences inside infected blood cells. The 
researche1.- then hybridi1.cd the amplified DNA and mRNA 
inside the cells with complemcnlary fluoresccin-labelled 
oligonudeotide probes. They used flow cytometry. which 
can sort cells that fluoresce from those thal do not. to 
deice! cells infected wilh HIV -1. The researchers 
discovl•ml !hat in HIV- I-infected patients. 4-15 per cenl of 
peripheral blood lymphocytes were infected with HIV- I. 
The percentage of these rells that contained HIV- I mRNA. 
an indicator of viral rl'plicalion. ranged from less lhan I 1(1 
8 per n·n1. The data indicalt' thal. in HIV- I-positive 
individuals. a si~nificanl pmportion of peripheral hlood 
lymphocytes arc infected with HIV- I. bul that the virus is 
in a lalenl stale in lhe majority of rhese cells. (Reprinted 

wi!h pt•m1is.~ion from Cl1emiml & En>!ineerin~ N1•ws. 
17 May I 1rn. p. ~I. Copyright ( 199.~) American Chemical 
Sncit•fy> 

lnjeclinn of HIV genrs rlicils immune responsr 

Mice inoculalrd with grnes from the human 
in11111111nddidrncy vims- I I lllV -1 I devdop l1U111oral and 
cellular immune n:~rnnses 1ha1 would he desirable in a 
van me I•• prt·vcnl AIDS. David R. Weiner. nf fill' 
I 'niwrsily nf Pcnnsylvania Schnnl of Ml'clicine and lhl· 

Wi...,1ar ln-;titute. Philadelphia. led a team of researchers 
who inje'-1ed mice with a plasmid thal contained the gt'l"ll'S 

for the HIV-I em·elope glycoprotein gplhl) 3fl(J Llie HIV-I 
Tat 3fl(J Rev proteins. They fount.I that the mice pmdut-ed 
antibodies lhat neutralized HIV - I infe1..1ioo 3fl(J inhibited 
HIV - I-mediated fusion of lymphOL-ytes. a hallmark of 
HIV-I infection. The mice al<>o prodUt·ed cytotoxic T cells 
specific for gpl60-expressing target u~Us. indicating that 
the cellular arm of the immune system also was activated 
by the inoculation. The resean;her.; say that the approach 
"'which combines the positive aspn1s of immune 
stimulation inherenl in Ii"·e anenuated vac1..;nes with the 
safety of recombinant subunit vaccines. could have 
wide application in huma:1s and animals". I Reprinted with 
perm1ss1on from Cheminz/ & En.!linurin!{ News. 
3 May 1993. p. 42. Copyright (19931 American Olemical 
Society) 

Research oo bacterial genes 

Enzyme 2Cne cloning of methanol-a.-;similating 
bacteria 

A research group ha.'i donc.•d three genes for 
enzymes that panicipate in the biosynthesis of polyester in 
the methanol-assimilating bacteria P11mn•crns denitrificans. 
At present. the group plans to continue their analysis with 
the goal of improving the productivity and the efficiency of 
polyester production by this strain. Polyester produced by 
microbes has attracted attention as a raw material for 
biodegradable pla'itic. and various studies have been carried 
out. but there are almost no studies using methanol
a'isimilating bacteria. 

The research group had already discovered that in 

a nitrogen-deficient envimnmen1 P. denitrifimns 
synthesizes the polyester copolymer P t3HB-co-3HV) from 
3-hydroxybutyric acid (3HB I and 3-hydroxyvakric acid 
13HV) using methanol and n-amyl alcohol a<> carbon 
!>Ourccs. and they conducted research on the production of 
polyester by this strain. Al the same time. they 
incorporated genetic rcsrarch to gain a hasic understanding 
of polyester biosynthesis. and now they have succeeded in 
making 1he first clones of genes for enzymes that 
participate in p1ilycs1cr hiosynlhesis. 

With the goal of isolating lhe gl'nes fnr pnlyesln 
synlhcsis. the group did a Southern hyhri1lil.a1ion usin~ as 
probes plrhA tlhe ~-kelothiolase gene 1. plrl18 llhe 
ace1oacetyl-CoA reductase gene>. phllC llhe PHB 
polymerase gene). etc.. from lhc polyes1er-synthesi1jng 
hacleria Alrali~enrs 1•11troplllls. whose base sequences have 
already been dcfl•m1ined. Results gave b;mds al I. I kh for 
plrh< · and hands ;11 65 kh for holh ph/IA and phhR. which 
confim1ed grne homology hetwcen P. denitrifi1·1ms and 
A. e111ropl111s. Using a DNA gene hank for lhis samt• 
slrain. they performed colony hyhricli1ation for ead1 grne 
and suc1.:l'eded in cloning lhl' genes for lltt• en1.y111es 
~-krlolhiola.~c. aceloacetyl-CoA rrcluclast•. and PHR 
polymerase. Cum·n1ly lhr group is making a clrlailcd 
analysis of each DNA fragmcnl. which rhcy hnpc will 
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conlributl" 10 more efficient production by this strain as 
their resean:h progresses. 

Along with l.-hemically synrhes?red i..-Ompoonds and 
products from narure. plllymers synthesized by mirn~ 
are being studied 3.l1d developed ~ raw materials for 
biod\:gradablc plastic. bul little resean.it has been condul.'ted 
on methanol-assimilating bacteria. 1Source: K.i~J/.:.11 

Ko.~\·11 Nipp11. 9 April 19931 

Ajinomow produces transglutamina.se using E. n•li 

Ajinomoto has succeeded in expressing 
transg!utaminase in E. coli bal.'teria. 1l1e enzyme .:an 
fum.'tion lo link togelher proteim that make up food. 
Quantities produced al present are extremely small. bu! 
improvements could make mass production possible. 
Genetic manipulation changing !he properties of the 
enzyme also appears possible. Ajinomoto and Amano 
Phann:u.--eutical have jointly developed the microbe-derived 
transglutaminase. Amano Phannal--eulical is handling 
manufacruring. and Ajinomoto is marketing the enzyme for 
use in food processing. Once a genetically recombinant 
fonn is placed on track. possibilities will exist for 
applications beyond food processing. such a.'i 
pharmaceutical adjuvanl<; and fine chemicals. 

As an enzyme able lo form cross-links between 
glutamin and lysine residues. amino acid'i thal make up 
proteins. tran<;glulamina.<;e is effective in improving food 
quality: for example. in terms of firmness and Oexibility. 
Previously. only an animal-derived version taken from 
guinea pig livers existed. but Ajinomoto and Amano 
PhannaceUlical discovered a lransglulamina.<;e-producing 
actinomycin. Through a fermentation process. Amano 
PhannaceUlical now manufactures the enzyme for use in 
food processing. and Ajinomoto has pursued marketing 
since April. 

In order 10 broaden the activity of transglutaminase. 
Ajinomoto attempted production using E. coli bacteria. 
Transglutinamase genes were first chemically synthesized 
and then incorporated in £. coli bacteria. The 
transglutaminase produced accumulated in the periplasm. 
localed between !he outer cell membranes. 

The amount produced was exlremely small. 
Speculation over lhe small quanlily is thal the enzyme 
breaks down immediately after formation. If the 
breakdown can he explained. mass production may he 
possible. 

Then• are no differences in !he activity of animal
and microbe-derived transglutaminase. hut differences do 
exisl in molecular weight. optimal 1emperature.1empera1ure 
stahilily. and pH stability and !he like. Genetic 
manipulation changing the properties of the microbe
derived 1ran'iglutaminase also appears possible. (Source: 

N1klc11n Ko~.rn Slrimlnm. 7 June 199.~ 1 

Elucidation of amintl add sequeocin2 

Pnlfessor Yasuro Oshirno of !he Life Sciences 
Depmment. To~·o Institute ofTecmology. ha.<i de\·eloped 
a meth..-xl for lk'lermining the amino a.::id St.'tJUence 
imponan1 for iDl-rea:.ing heal resisl311\.-e of en7ymes. In thi" 
method the reseaR-her cultures recombinant b:teleria in a 
spcl.;al medium that contains a mutagenic substam.--e. 
studies the enzymes made by mu1an1 bal.1eria that exhibit 
incre~d heal resistance. and c.lelermines which amino acid 
sequen\.-e holds the key 10 heal resi-;lance. This method is 
expe1..'ted 10 aid reseanit on heal-resistant enzymes used in 
diagnostic drugs. foods and detergenl'i. 

Professor Oshima deleted the gene for lhe enzyme 
1ha1 synthesizes leucine I one of the amino acids 1 from a 
cenain strain of bacteria and replaced it with lhe leucine
:;ynthesis gene taken from a strain of E. o•li lhal dies al 
1empera1ures above .i5· C. He then pla1:ed !his 
recombinant bacteria in a leucine-deficient medium and 
inl.-uba1ed them at 80' C. In this medium. !he bacteria 1~· 
10 make leudne in order lo sun.;ve. bu! !he 1empera1ure is 
so high Iha! !he enzyme loses its activity. and !he bacteria 
die frl'm leucine deficiency. 

If a muiagenic substance is present during culruring. 
however. mutant bacteria Iha! manufa1..1ure a heal-resistant 
fonn of the enzyme will survive. If this heat-rt•sislant 
enzyme is !hen ex1rac1ed and compared lo the original 
enzyme. !he amino acid sequence Iha! confer.; heal 
resii.lance can be clearly identified. For improving eOlyme 
heat resistance on a practical level. ii will just be necessary 
lo large! !his amino acid sequence and redesign !he enzyme 
by making additional substilulions with differenl amino 
acids. 

II is possible to Ust' a computer 10 predict which 
amino acids are imponan1 in improving the heal resistance 
of an enzyme. bu! the accuracy is poor. Funher. with 
traditional methods for seeking oul mulanl bacteria from 
bacteria in general. it is difficult lo eliminate mu1an1s other 
than the desired ones such as those that make many 
unrelated substances or. conver.;ely. those with weakened 
heal resistance. Therefore. isolation and selection has heen 
a tedious process. but this method has 1he advantage that 
only heat-resislanl bacteria survive. (Source: NikktJn 
Kt1~vt1 Shimh11n. 3 Junr 199.~l 

Bacteria hold the key 10 genetic pollution 

Experiments off rhe coa.~r of Florida havt' providrd 
!he firs! evidence Iha! marine bacteria !alee up DNA that is 
floating freely in seawater. The hacteria also dismantle rhr 
DNA !hey receive. reassembling ir in a differenl order. 

The findings may reinforce fears rhat when 
biotechnologists release genelically-modified organisms 
(GMOs) inro the environment. the "foreign" DNA they 
carry will find its way inlo native species. a process calkd 



tr3l1Sfom1ation. Bui on the other hand. the resulls sugge:.1 
lh.->t nature can abs~nb fresh genelic m:ilerial with ease. and 
wilhout any harmful con.st."'{ueoces. so advocates of gt:'oc 

ll-chnology may be reas:.'llred by the fmdings. say the 
resean.ilers. 

Govemmcnls aroond the world have inlroduced 
legal and volunta1}" safeguards 10 minimize the risks of 
"genetic pollution·· when GMOs are released. Opponents 
fear lhal the safeguard-; will not be stril-1 enough. lbey 
worry. for example. that DNA conferring resistarn.-e to 
pestil.;des will spread to weeds. or that genes conferring 
resislarll.'e 10 antibiotics will spread to harmful bal.1eria wilh 
unforeseen cono;equclll.-e;;. 

Sioce I QI}() Marc Frischer and his colleagues al lhe 
Uniwrsily of Florida ha\·e been trying 10 find out how 
ha\.1eria swap DNA in their nalural environment Their 
la1es1 research suggests that up to IO per cent of the marine 
bacteria in a population are capable of absorbing DNA 
noating around in tin:; loops called plasmid'!. 

Frischer says lhat all the conditiOf'l.s in seawater are 
right for na1ural 1ransforma1ion 10 occur. Even when 
bal.1eria die. 1heir DNA can be in:ieriled by !heir living 
relalives. 

Knowledge of how bacterial populatiom move DNA 
around could be exttemely useful in the development of 
slrains that destroy pollutants. for example. 

Frischer"s in-;ighls come mainly from experiments 

with harmless Vibrio bacteria related to Vibrio clw/erae. 
lhe strain !hat causes cholera. Frischer and colleagues 
discovered a "high frequency of transformation" (HFf) 

slrain <,f Vibrio called 1HFf1 Vibrio WIT-IC. 

In reccnl experimenls. Frischer showed that (HFf) 

\"ihrio WIT-IC could accept free-noating plasmid'! in a 
wide range of nalural conditions typical of tropical and 
sublropical estuaries. II occurred in lhe conditions of 
saltiness typical of estuaries and over the range of 
temperatures expected 14' Clo 33' C). 

In subsequeni research, Frischer and colleagues 
claim to have crmfirrned that nalural organisms other than 
HFf \ "ibrios are capable of absorbing plasmids. 

This finding - one which has been observed by other 
groups - showed thal 1he recipient bacteria reshufned the 
DNA. "When you cul up a plasmid. you expect to gr.I a 
kind or 'map"', explains Frischer. This map indicated 
subre~ions of DNA within the plasmid which have 
difkrenl functions, such as 1he gene itself. and special 
regions 1ha1 promote or suppress activation of gene 
expression. "In transforrnants. the map had changed", says 
Frischer. From their clala, Frischer and colleagues have 
es1ima1eil the amount of 1ran<;fonna1ion lhal occurs 
naturally in the environmem. !Source: Nrw S1·irnr1s1, 
7 Augusl 199.~I 

The SC\.Tel of Bath's methane-fuelled micwbes 

A ba\.1erium lh3.t lives in hot springs al Balh I UK 1 

obtains ils carbon and energy by turning melhanc I CH, 1 

into melhanol I CH30H I. Until now. the set:rel of how 

Meclrylornccus capulatus tBath> does this al just 45' C. and 
in a single ste(.'. has been elusive. But now chemists in the 
United Slates believe they have discovered the mechanism. 

Teams headed by Martin Newcomb al Wayne State 
University. Michigan. and Stephen Lippard a1 the 
Massad1uscns lnstilute of Tedmology. focu.o;ed on the 
enzyme responsible for the rea\."tion melhane 
mooooxygenase. lbey fed M. capu/11tus a "mechanistic 
probe" - a molecule thal lhe bacterium could digest and so 
lum inlo compound'! that might reveal how the enzyme·s 
al."tive site works. 1be chemislS used as their probe 
cylopropanes - t:ydic hydrocarbom made of three carbon 
atoms arranged in a ring. 1be cydoproparie !hat they 
found most useful was called trans-2-phenyl
melhykycloproparie. 

Newcomb and his colleagues discovered that lhe 
enzyme worlcs not by turning methane into a free radical. 

as they expected. bul by boosting its own oxidizing power. 
The bacteria fro.n the hot springs use water-soluble 
melhane monooxygenase to bring about the key real.1ion: 
CH, + 0 2 + 2W + le· -+ CH30H + H20. 1be electron-; 
1e·) and hydrogen iom ti-I» come from the reduced form of 
lhc coenzyme nicotinarnide adenine dinudeotide. 

Methane monooxygena'!e is a prolein made of three 
component-;: a hydroxyla'ie enzyme which bind-; the 
reaclants me1hane and oxygen; a reductase enzyme 1ha1 
provides the electron'!; and a "coupling" prolein 1ha1 
conlrols the transfer of electron'! be1ween the two. 1be 
reductase component contains a duster of two iron and two 
sulphur atoms. Fe2S2, in which the iron is in the reduced 
s1a1e iron (II). 

Newcomb and his colleagues found thal methane 
monooxygenase convert'! lhe trans-2-phenlymethyl
cydopropane into two products. In one, 1he methyl group 
has an OH added, and is in effect a deriva1ive of melhanol. 
In the other. 1he OH is attached to the benzene ring. 

Newcomb and Lippard found that the two products 
were fo1med in equal amount-;. They say this is because 
there are 1wo is,Jmer.1 of trans-2-phenylmethykylopropanc · 
a left- and a righ1-handcd fonn. The lwo isomers fit into 
the enzyme's active site in different ways. causing lhe OH 
group 10 joi;; differenl pans of the molecule. 

The chemists expected 10 observe the product in 
which the cycbpropanc ring had opened. because this 
would occur if the mechanism went through a free ra1lical 
stage. In Pselldomonas o/ro\'orans. another bacterium Iha! 
con'iumes methane. there is evidence that a free radical 
mechanism is involved. So ii was expected 1ha1 methane 
monooxygena'ie should work in a similar way, by plucking 
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a h~·drogen atom off the methyl group of rr.1r.s-::!-~nyl
methykydop"'P;tnt.> to lea\·e a free radical. lllis woulJ 
~1abili1c itself by nmle1.:ular rearran!;ement. in whi1.:h tht:' 
ring. would open and a lone de1..1.mn would join to the 

carbon carrying. the ~-nzene ring. The addition of the OH 
\HlUld oc1..-ur at this cubon. 

Howe,·er. the chemist'i dete1.:ted none of this ring
opened material in the product miitture. showing that 
fom1ation of a free radical was nor the fm.1 step. This 
was confirmed when the <.ilemists used trans-2-phenyl
methykydopropane in which they had repla<.-ed the 
hydrogens of the melh} I group wilh the heavier isotope 
deuterium. They fed 1his to the enzyme and showed that 
breaking a C-H bond was not the first step. 

Newcomb and Lippard propose that methane 
monooxygenase works by pidting up a molecule of oitygen 
!0:> from the air and using it to oxidize an iron atom first 
to iron 1111 I and then to iron 1 IV> at the same time splitting 
the 0: and placing one of it'i atoms on the iron 1lVt. 
This Fe = 0 unit is then able lo oxidize methane to 
methmol in a single step. and 

rrans-2-phcnylmethykydopropane. 
S,·ientiJt. 20 February I 9<H I 

General 

does the same with 
!Source: New 

Inorganic double helix is chiral and srrongly 
paramagnetic 

An inorganic double-helical structure that self
a'isembles by hydrothennal S)Tllhesis from simple inorganic 
precursors may have potential ac; a medium for shape
selective absorption or catalysis. The vanadium phosphate 
stru<.1.ure wa.c; synthesized and characterized by Victoria 
Soghomonian and Robert C. Haushalter al NEC Research 
Institute. Princet(ln. NJ. Qin Chen and Jon Zubieta al 
Syracuse University. and Charles J. O'Connor al the 
University of New Orleans. The material contain-; 
vanadium oxo pentamer unitc; bonded together by ~·· 
cation~ to fonn chiral double helices. The helices are 
enlwined so as to form tunnels and cavities lhat are filled 
wilh 1rn11iNH1• and K• ions 1derived from reagenls use<l 
in rhc synlhesis>. The tunnels and cavities. along with the 
material· s chirality. suggest potential applications as a 
shapc-selcctin· ahsorption medium or as a catalyst thar 
mighr discriminare betw.:en enantiomers. The material is 
also srrongly paramagnetk at high temperatures. "Sine<." 
the marerial is chiral and magnetic". says Haushalter. "it 
might provide an opponuniry to study the relationship 
between the rotation of polarized lighr and an applied 
external magnetic field." He says the work also helps point 
the way toward an ability to make inorganic slructures that 
rival organic and biological structures in complexity. 
!Reprinted with permission from Clremical & Enf(ineerittR 
NeH·s. 1.5 March 1993. p. lit Copyright I 1993) American 
Chemical Society l 

DNA that binds thrombin c:tltibils llt:'W sUUctural 
nllltif 

DNA "aptamers·· that bind an<l inhi!.>it t~ cn;~·me 
thrombin ha\·e been found to have a structure that i1111icates 
the)· could possibl)· inhibit other en1.ymes as well. 
Aptamers. oligonude~ltides that bind specifo.: molccul:u 
targe!S. are isoiated by in rirro selection I or directed 
evolution) - the repetitive S<.ttening {lf large pcmls of 
randomized molc;::ules for those that hind best to a target. 
In 1992. Louis C Bock. fohn J. Toole. and c1~workcr.; at 
Gilead Sciem.-es. Foster City. CA. isolated ap1an1ers that 
intera<.1 strongly with thrombin. a key blood-coagulation 
enzyme and a major focus or anticoagulant therapy 
Ke Yu Wang and Philip H. Bolton of Weskyan 
llniversity. Middletown. CT. working with Uilead 
scientis:s. have now detennined the three-dimen-;ional 
structure of the con'len'i\ls sequence of the most slnlflgly 
binding of these aptamers. The structure is one that has 
never been seen before. but it bears an unexpected 
resemblance to telomere DNA I DNA localed al the ends of 
eukaryotic chromosomes I. "This remarkable rnincilknce". 
say the researchers. "suggest'i that this aptamer rnay have 
interesting inleractionc; with the proteins responsible for 
synthesi1jng and stabilizing telomerc structure and that this 
stru1..1ural motif may be useful in inhibiting enzymes 01.her 
than thrombin." I Reprinted "vith pem1ission from Chemic11l 
& En~ineerin~ News, 15 March 1993. p. IR. Cop-right 
( 1993 I American Olemical Society I 

Whal makes an anin1al? 

Compared with a plan! or a fungus. all animals arc 
pretty similar: if not all equal. at lea~t more equal to each 
other than to anything else. They all have regular body 
plans with sel numbers of limbs. eyes. vertebrae or what 
have you laid out in an orderly way. 

The body plan is a panem in time as well as space -
the result of the fixed unfoldings of embryonic 
development. The mechanisms of this process provide 
biology wilh one of its most profound proMems. whi1.:h is 
also one of it'> most intractable. Over the past IO years lhc 
genetic mechanisms involved have !urned out to be almost 
universal. The genes that do the job in one .<;pccies of 
animal can make a rea"onable fisl of ii in another. even if 
the species arc as different as flies and miet'. The:.e 
versatile genes fashion bodies from cells as the masler
ma-;ons of the Middle Ages built cathedrals from wcll
hewn stones. And like the masons. tlu.• symbol of 1heir 
guild is a rool. For the genes it is the homcobox. 

Homeoboxes are found in organisms as diverse as 
yeast. tobacco and chicken<>. which shared their last 
common anceslor 2 billion years ago. They arc sequences 
of DNA which. when a cell reads the genes and makes 
proleins frnm lhem. produce an almost identical little twisl 
in rhe structure of the prorein. be it in fungus or fowl. 



In 199~ Waller Gehring and Kun Wu1hrich. of !he 
Pniversity of Basic. showed lhal rhe 1001 is in fal1 a 
wt•dgc. Thi.- lwisl firs snug!~· into rhe gwon-s of a DNA 
double heli.~ and sticks there. Thus anchored. !he res! of 
!he protein can perfom1 its aUoned !ask. Any gene 1ha1 
conraim a ht•meobox is thus going Ill he a gene 1ha1 
conrrol<; other genes. 

There are v;uious o~r such DNA-binding shapes 
lo he found in genes for controlling DNA. The inleresling 
lhing about homeoboxes is lhal. in animals. the genes 
which carry them often come in duster... laid our along a 
single stretch of DNA. Nor only do rhey live 1oge1her. 
lhey work loget~r. E.1ch duster forms a ream: the team 
members rell the cell they are in where it is in the body. 
and thus whal 10 become. 

Ueneucists studying body plans have favoured rhe 
frui1 fly: it breeds fast and keeps iL'> genes on simple 
chromosomes. 

When a fly embryo is four hours old, a gene called 
En!(r11i/eJ gets switched on. II helps the body divide up 
into segmenl'i. Each segmenl then develops independenrly. 
under the control of homeotic genes found in two 
neighbouring dusters. Antennapedia. for instance. is 
nom1ally turned 011 only in the cells Iha! make up the 
thorax. 

Most homeolic genes work in combination. The 

more of the three genes in the Bitlwrax cluster lhat are 
active in a cell. rhe funher it is from the animal's head. 
The order in which the genes arc turned on matches the 
order in which they are written on the DNA. Head genes 
are at the front of !he ch1'>ler and are switched on first. 
Tail genes are al the end. 

11 was in lh'! sequences of these genes that. I 0 years 
ago. William McGinnis. currenlly al Yale University. and 
Matthew Scolt. now al S1anfoni. firs! spotled lhe 
homeohoxes that they all share. The discovery showed lhal 
the genes share form a'> well a<; function, using their 
wedg~s to locate their generic targets and thus beginning 
rhe process !hat rums cclls-of-all rradcs inro rhe meal. nerve 
and sinew of particular organs. 

In 1986. Alcltan<ler Awgulcwirsch. currenrly al the 
Medical Universiry of Soulh Carolina. found !hat clusrers 
of homeobox genes in mice do something similar. These 
are known as /lox. fotlowed by a leller and a number. So 
far. 11! clustered //or genes have lumcd up in mice. And 
lhry arc recognizahly the same genes as those in flies; their 
genetic lellering is often similar even m rhe bits outside lhc 
honll'obox. they are activalecf in the same order during 
rmbryonic development. and Chey seem to do similar jobs. 

There are differences. of course. Mice (and other 
vertebrates) have four /lox clusters. each laid our along a 
dirterrnt chromosome. Recent work has shown that in 
ve11chra1es one enrire /lox complex is given over lo limb 
development. 

Homeobox dusters are now being discown-d 
everywhere. from frogs 10 flatwom1s. Some biologists. 
such a.o; Jonathan Slack and Perer Holland at Oxfnrd 
University. are beginning IO think of !hem as h.111ttan1en1al. 
Rather as chlorophyll. "hich allows photosynthesis. is the 
defining ch;ual1eristic of plants. so home1lbox dusters. 
which ~low highly structured regul;u developmenl. may he 
lhe defining characrerisric of animals. 

For over -~ billion years, life on Earlh wa.<; without 
muhicellular animals. bul there were no big animals until 
the begiming of the Cambrian period. Then. suddenly. the 
rocks became linered with weird and wonderful fossils. 
evidence of a massive experiment with new body plan-;. In 
a shockingly brief time - new evidence from Siberia puts 
it at a mere 5- IO million years - au the basic design.. seen 
in today's animals appeared. along with a vast number of 
other designs since discontinued. Segmentation appeared. 
and wilh ii the possibility of gcning bigger by adding 
segments. And almost all the new ;mimals had length: 
unlike jellyfish. they had heads and rails. 

Ir is known as the Cambrian explosion; 10 
palaeontologisls. who have a bias toward<; animals. ii is 
surpa'>sed in mystery and 1mpon only by rhe origin of life 
itself. Some scientisl'> favour a change in lhc physical 
environmenr as an explanation. and point lo increases in the 
amount of oxygen around and changes in the composition 
of seawater (which mighl make shells possible). Other.; 
prefer biological causes: "loose niches" for !he 
ecologically minded. "loose genes" for lhe genetically 
inclined. 

There are two reasons for preferring biological 
explanations. The explosion w:is, in geological rerms. 
brearhtakingly fast; and it was restricted 10 animals. There 
is no evidence of parallel increases in the number of. for 
exan1ple, plants. So David Jacobs of rhe American 
Museum of Natural History suggests rhar lhe cau.'>e may 
have been a combination of the over-cager replicalion of 
one homeobox gene. which turned irsclf into a cluster. and 
the arrival of segmentation. The resull wa~ a way of 
rclling cells to do slightly different things. If so, ii wa'> a 
fonuitous change. When you are bigger and more 
sophisticated than anything else around. you can afford 10 

experimenl. You may even lake ,>Ver the world. (Source: 
Tire Economist. IR Scplcmbcr 199.~) 

Fullerene bioactivity 

A wa1cr-soluble derivarivc of buckminsterfullerene 
is aclivc again<;! HIV-I and HIV-2, the human immuno
deficiency viruses !hat cause AIDS, according lo work by 
two indepcndcnl research groups. lhe derivative is nor a 
drug candidare itself. bur it offers a potenrial lead for 
designing anti-HIV agenls, say scientists in rhe two reams. 
This is the fiml example found of biological acrivity by 
fullerencs. 

Researchers al the University of C'alifomia. 
San Francisco, noted rhal C.., ha<; dimen.~ions and properties 
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that suggest it might block rhe active sire of a J:ey viral 
enzyme. HIV-I prorea.-;e. Scientists al Emory University in 
Atlanta rewgnized thal .t suirably derivatized C.,, wruld 
share some properties wtth a cbss of large inorga:tic 
dusters that inhibit another HIV enzyme. re,·erse 
transcriptase - and. as such. might also inhi~it the enzyme. 

Both groups turned to chemistry Professor 
Fred Wudl of the University of California. Santa B:ubara. 
to t"Teate the water-soluble fullerene derivative they used. 
Fullerenes are very hydrophobic and essentially insoluble 
in aqueous meJia. Wudl and co-workers developed a 
facile technique for selectively functionalizing fullerenes. 

The UCSF discovery represents an unlikely inter
set1ion of th.rec areas of inteme research activity: fullerene 
chemi~1ry. development of HIV-I protease inhibitors. and 
rational drug design. (Abstra1.."1ed with pennission from 
Chemical & En,t;!ineering News. 2 August 1993. p. 3. 
Copyright (19931 American Chemical Society) 

Searching for DNA sequences in a flash 

The race to make sense of data from the human 
genome could be speeded up significantly by a computer 
ted1nique borrowed from the field of image processing. Its 
developers at IBM"s research centre in New York State say 
that it now takes second<> in'itead of hours to search for 
meaningful patterns in DNA. 

Computers can help to pick out the patterns of 
t•xons. In the same way the sequences of amino acids in 
proreins need to be identified. Identical or similar 
sequences of exon<; and amino acids in different species 
can reveal evolutionary relationships. 

Exons can only be spoiled at present by comparing 
rhem with known exons. or by spotting "marker" sequences 
that signal their beginning and end. Searching is made 
more difficult because exons can be interrupled anywhere 
by introns. Amino acid sequences. however. are simpler 
and not inrermpted. 

Isidore Rigoutsos and Andrea Califano. of the 
computational biology and pattern matching group at 
IBM's Thomas J. Watson Research Center. comparr the 
search fn both types of sequence to looking for a phrase 
in a shelf of hooks. The conventional computational 
approach is to read through all the books. But it Wf'Uld be 
quicker if the books were indexed according to their 
conrents. <L'i is done in all libraries. so the search could 
hr~in with the most likely books. Shclvrs marked 
"colours". "hrown". "mammals" and "foxes" could all have 
notes saying "sec book 8, pagr 9. paragraph Y'. for 
t•xamplr. This is what lhe nrw algorithm. the Fast Lookup 
Algorithm for Seqm·ncr Homology ( Fl;t'ih 1. docs with the 
f>NA sequences. 

Known sequent-es are indexed in as many Jifl~n.·nt 
w;iys as possible. A sequence suhmillt'tl for companson is 
analysed and indexed in !he same way. then ttK- '"shelws' 
are searched to find the notes. 

Rigoutsos says intron'i and mutation<; in sequrnces 
are not a tJroblem. If "the brown fox" were a known 
sequent-e and "the quick brown fox·· were a new one. J 

search using the ;ndex "fox" would throw up "the brown 
fox". If a sequence has no marches. researchers can 
invesligate it further to see if it carries useful inforn1ation 
and should be added to the known sequences. 

Genome researchers usually h.we 100 amino acids 
or exon<> to compare with kno'"n sequences at a time. 
Rig:outsos creates inJices using: not the entire sequence but 
parts. such as the fir:1. fourth and sixth amino arid. Flash 
takes about 8 seco!lds per search. using spare processing 
capacity on other researchers· RS/6000 workstations. 
Califano says the alternative approach. of searching 
systematically through a random list of sequences. takes 
20 times longer. even using a parallel processing computer 
which examines many parts cf the list simultaneously. 

Fla-;h takes the same time 10 do a search. regardless 
of the numbe1 of known sequences. That figure is 
expected to multiply by a factor of 2.000 by the end of the 
decade. which will make traditional searching methods so 
slow a.-; t<' be pra1.1ically unusable. 

IBM's database storl's only rhe indices: the 
sequences are kept separately. Several thousand newly 
established sequences are added every four to five months. 
and . · Jexing them only takt:s a few hours. About 30.000 
amino acid sequences arc slored at present. from people. 
yea.<;ts, nematode wonns and other genomes. Their indices 
take up about 20 gigabytes. Shortly all the known DNA 
sequences should also be indexed. Researchers who come 
up with new sequences simply send an electronic mail 
message to IBM and the possible matches are sent baet 
automatically in a few minutes. Most of this time is taken 
up by inforn1atio11 travelling bcrwecn the computrr and thr 
disks where the indices arc slored. 

IBM has about 200 people resting Flash. and has 
cakulatC'.I that ir will find 99 per cent of all st•quence 
similarities in a few seconds. 

This class of algorithm was developed to help robots 
rt•cognizc similar. hut not 1den1ical. ohjct:ts. IBM is 
con'iidering applying Flash to text searches and retrieval 
and sprec;.h recognition. which all drpcml on pallrm 
H.'nigni!ii•ll. It is also using Fl;t'ih to find the similariry 
betwei:n new and existing molecules. whkh can speed the 
search for new drugs. Moleculrs with similar prnpcrtit•s 
oflrn havr completely diffrrent shapes and stmctun•s. hur 
their "fingerprints" from a spcctromrtcr will ht• alikt'. At 
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prt•scnt they arc compa!l'd by hand. or by powt>rful 
computers. 1Source: Ne1<· Scientist. 7 August 1993> 

March is the cruellest month 

Schizophrenia affects about one in l 00. and it is 
fatal in about lO per cent of c~s when the sufferer 
commits suicide. Environmentalists argue that it is too 
common to be genetic: if a gene caus-."d it. natural selection 
wo<1ld have all but eliminated it years ago. There are links 
between schizophrenia and social deprivation that 
environmentalists can look to for suppon. Yet there is also 
ml•dical evidence that schizophrenia runs in families. 
Some studies show that abnormalities in the brain which 
seem to be associated with the disease are often present 
early on in life - indeed, at birth. If the environment is 
having an effect. it is doing so early on. 

ln the oonhern hemisphere, people born in March 
are 15 per cent more likely than average to suffer from 
schizophrenia: this suggests that something happen<> in 
winter. Robin Murray of the Institute of Psychiatry in 
London and Eadbhard O'Callaghan on the Cluain Mhuire 
Family Centre in Dublin believe that the something is 
influenza. Following up a study which showed that the 
1957 epidemic of Asian 'flu in Helsinki was associated 
with a rise in schizophrenia, they correlated the birthdays 
of 15.()(XI English schizophrenics with the ferocity of the 
pn•vious winter's epidemic. as measured by the number of 
people who died in it. The worse the epidemic. the more 
schizophrenics turnell up. 

Or. Murray and Dr. O'Callaghan do not believe th:it 
all schizophrenia is linked to 'flu, or that the virus causes 
the problem directly. Viruses cannot cross the placenta. 
and so cannot infect the foetus. Antibodies, however. can 
get across, and can reach the foetal brain. The barrier that 
shields adult brain~ from hostile chemicals is not yet fully 
developed in a few-months old foetus. 

The scientists' best guess is that a protein in the 
pyramidal cells of the foetal hippocampus (the pan of the 
lmtin that seems most affected in schiwphrenics) looks. to 
the antibody. similar to one in the virus. That may lead the 
mother's antihodies to attack the foetal cells. The 
researchers have evidence to support their idea. Peter Lang 
of Nottin!?ham University has found Iha! the antibodies 
rahhits make again~t 'tJu rca1;1 strongly with protein from 
rhr hippocampus. 

The na111rc of rhr antibody and the hippocampal 
prorrin will depend on the genes thal describe them - some 
;1111ihodit•s or somr prore;rn; may he more likrly to go in for 
rhis sor1 of self-innicrrd damagr. If Dr. Mi.:rray and 

Dr. OTallaghan are right. that may go some way to 
c:1.plaining why schizophrenia persists. I Source: The 
Economist. 28 August 1993) 

Women leave indelible mark on evolution 

Women. rather than men. are the most imponant 
agents of human evolution. say scientists in Israel. They 
believe recent work on "gene imprinting" has brought the 
field of genetics a.s a whole. and human evolution m 

panicular. to the verge of a fundamental revolution. 

Imprinted genes are a small but important minority 
of genes which are "marked" in such a way that identical 
genes inherited from a person· s father and mother function 
differently. One is suppressed and inactive while the other 
is fully functional. depending on whether they have come 
from the paternal or the maternal line. Recently. imprinted 
genes have been implicated in several genetic disorders and 
childhood diseases l''Why genes have a gender". NeK· 
Scientist. :!2 May). 

In placental mammals. imprinted paternal genes are 
responsible for the development of the placenta. while 
imprinted maternal genes are involved in the growth of the 
embryo. 

Abraham Hochberg. Nathan de Groot al!d 
Jacob Rachmilewitz of the Hebrew University in Jerusalem 
recently studied the imprinted gene phenomenon in 
abnonnal placentas called "moles". 

The imprinted genes received from the father seem 
to do much of the work in providing the foetus with it~ 

organ of nourishment in utero. The imprinted genes from 
the mother, however, play a critical role in the way the 
foetus, and subsequent baby. develop. 

Together with Bernard Gonik of the University of 
Texas Medical School. the researchers wrote a paper soori 
to appear in the Canadian journal Medin1/ l/rporheses. in 
which they suggest that the key to human evolution is the 
preferential expression of maternal imprinted genes. 

For human evolution to proceed. explains Hochherg. 
favourable mutations must be expressed and passed on to 
the next generation. An imprintrd gene inherited from 
one ·s father will rrceivr no exprrssion in emhryonic or 
latrr drvelopment. but an imprinted matrmal grne will 
always be expressed. he says. 

This panem of gem·ric inheritance complrtcly upsets 
the framework of classical Mrndrlian genctii.:s. says 
Hochberg. The discovery of imprinted grnes mean-; that 
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rhc simple dominant-recessive model. while •rue for most 
genes, is unable to explain a small but critical group of 
them. !Source: Ne·w Scientist. 24 July 199_,, 

Commission sees indications that Agent Orange 
damage is in genes 

The New Jersey Agent Orange Commission has 
found di~"turbing indications that damage done by the 
defoliant is being passed on to the next generation. 

Two recent studies cited by the National Academy 
of Sciences in a repon on the defoliant led investiga!ors to 
a cooclusion that there is "some suggestion" of an 
incrca.~d risk of cancer in offspring of exposed veterans. 

Two other studies used in the repon found 
irnmfficicnt evidence to determine if an association exist-; 
between the chemical and childhood cancers in veterans· 
offspring. 

The project so far has developed a base of 
1.200 children of veterans. and it is hoped to be able to 
increase that to 18.000 in the next few years. 

The New Jersey group has also found that men 
exposed to Agent Orange have low sperm counts. deformed 
sperm and impaired immune systems ao; well as the 
abnormalities in their offspring 20 years after their 
exposure to the chemical. !Extracted frnm McGraw Hi/rs 
Bioteclrnolo~y Ne ... swatc/1, 16 August 1993, 

D. APPLICATIONS 

Pharmaceutical and medical applications 

R&D for second generation remedy for C-type 
hepatitis under way 

The market for interferon ha"> expanded rapidly. 
In 1992 ii reached about ¥ 150 billion ion a drug cost 
basis,, and in 1993 ii is expected lo approach¥ 200 billion. 

This is because in January 1992 interferon was 
approved as a drug 10 treat hepatitis C. Sales of imcrferon 
as an anti-cancer drug and as a treatment for hepatitis B 
were slumping. but this new approval triggered the 
expansion of the interferon market. The number of patients 
in Japan infected with hepatitis C is estimated 10 be 
1-2 million. However. treatment with interferon is 
currently approved only for patients with the severe form 
of the illness called active chronic hepatitis C. Moreover. 
ii is estimated that f'nly 211-40 per cent of these patients are 
actually treated with interferon. There is still a strong need 
for a lll'W "miracle dmg" for hepatitis C. With an eye on 
the post-inrcrferon age. R&D has already begun on a 
st•cond-gencrarion hepatitis C clrug 10 capture this huge 
markt•I. 

Protease (proteolytic en1.yme) inhibitors al'l' 
a11rac1ing a11cn1ion as the first second-generation dnig. 11 

has recently been discovered that in the ca'ie of rhe 
hepatitis C virus. the fir.;! protein to be synthesi1ed in the 
liver cells is a long string of .3UIU amino acid-;_ Then 
proteases unique to the virus cleave this long protein at 
specific sites to fom1 eight or nine smaller protein-; that 
make up the viral coat. core proteill';, enzymes. etc. 

Scientists speculate that if a drug can be developed 
to inhibit these proteases. then virus rerlication will be 
blocked. 

Actually. in the rush to find a drug for AIDS the 
Swiss company Hoffman-La Roche developed a protease
inhibiting drug for the AIDS virus in 1992 and clinical 
tests within the EC have already begun. In Japan. 
NikkcrKyodo (Nippon Mining Co.-Kyodo Oil Co. I and 
Kyoto Pharmaceutical Univfrsity have jointly developed an 
AIDS virus protea'ie inhibitor. Plans call for clinical test-; 
to hegin in the US under the auspices of the National 
lno;titutes of Health. 

Up until now. the main antiviral drugs used to 
treat AIDS have been nucleic acid derivatives such a"> AZT 
1azidothymidine1. but now the fo\.""US is shifting to the 
development of virus proteao;e inhibitors. 

Compared with the work on AIDS. we have just 
begun to scratch the surface in developing a protea..e 
inhibitor for the hepatitis C virus. In fact. the proteases 
themselves have only recently been identified. Acconling 
to research at the National Cancer Center. the hepatitis C 
virus uses two types of proteao;es called Cpro 1 and Cpro2. 

The proteao;es can be cla<>.'iified by their chemical 
propenies and the types of amino acid"> they cleave. Cprol 
is a metal protea">e. and Cpro2 is a serine protea">e. The 
AIDS virus protea•;t• is an aspanate protease. so it ha"> 
different cleavage site specificity. 

Large amounts of proteases arc present in ;he 
normal human body as well. If these cn1ymes arr also 
inhibited by the drug. there will be unplea-;anl side effects. 
Therefore. whether a hepatitis C proteaw inhihilor can be 
developed into a hepatitis C therapeutic drug will depend 
on whether a compound can be found 1ha1 specifically 
inhibits only the target proteao;es of hepatitis C. 

Japan's Drug Creation Technology Re~arch 

Institute, which wa<; jointly estahlished in March 199~ hy 
20 private companies and the Ministry of Health and 
Welfare's investment organintion. the FoundaliM for the 
Study ancl Relief of Drug Side Effects. has begun screening 
hepa1j1is C virus protease inhibitors in cooperation with :he 
Na1jonal C.uicer Ccn.er. 

They have spliced the Cpro2 gene into a haculovirus 
and synrhesi1.ed large amounts of rccnmhinanl Cpro2 in 
insect cells. This research involves adclin~ a lar~e numh~·r 
f'f suhslances found in nature such as chemical compoumls. 
micro-organisms. hems. marinl' produ1:1s. l'lc.. 10 this 
recomhinant protease and checking th<' c111yma1il: activity 
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to try lo come up with inhibitors. So behind the scenes 
many comp:inies an· rushing ahead with simifar researd1. 
1Soun."l': NiU:.ei S11ng\·t• Shimh1m. 9 April 1993i 

Tumour shrinking immunotherapies 

Two companies h:lve reported surprising results -
ranging from a 50 per cent tumour shrinkage to total 
tlisappeararn:(' of malignant cells - in Ph;ise I ~"arlcer 

immunotherapy trials. 

If more advanced studies back up the early 
fi'ldings. both firms plan to ask the US Food and Drug 
Administration !FDA) for a way lo move these agent-; 
rapidly through the approval process. 

Biomina Inc. (Edmonton. Canada) and lmmuno 
TherapHtics Inc. I Moorhead. USA1. saw tumour.; regress 
in several patients in their Phase I trials. Such studies are 
designed 10 se! dose and gauge safety. but not to 
demono;trate efficacy. 

In the trial. the vaccine - a synthetic carbohydrate 
antigen linked to a carrier protein - was given to 12 breast 
cancer patient-;. These patient-; had completed. but were 
not helped hy wnventional d1emotherapy. In the Phase I 
trials. the vaccine wao; safe and successfully stimulated 
antillodies again'll the tumours. 

Two of 12 patients h:ld a panial responc;e. Tumours 
shrank hy more than 50 per cent in those patients. In 
others. the \·accine stopped the growth and spread of the 
cancer. 

Two patients had mixed respono;es. meaning that one 
tumour decreac;ed in size. while others grew. 

Birnnira has created a totally synthetic vaccine. 
They sl311 by copying an epitope. known as sialyl-Tn 
1STn1. found tumour surface cells. This antigen. which is 
not seen in all patient.-;. is ao;.c;ociated with a poor prognosis. 
The company is developing a method of predicting clinical 
01111.:ome hascd on the amount of this antigen physicians 
can find in the malignant tissues. 

Riomira started Phac;e II trials in 1992 in 40 hreast. 
colon and pancreao; cancer patients in Canada and another 
:!II patients in the LTK in 199.'. 

In another reported trial. immunotherapy prompted 
H·missions in c.:olort'llal cancer patients wilh disease that 
hacl -;preacl lo the liver. 

'"a lied lmmThern·•. the druE! conc;ists of a repealing 
douhll• sugar isolated from BCG linked to a peptide th:it 
activates macrophages. sri;nulating them 10 recogni1.e and 
clc.'stroy tumours. Other companies have experimented with 
" sinfllt- sugar wrsinn. llul the douhle sujlar appears 10 he 
morr acrivc. 

Of a total of 13 patients treated. three h:ld tumour-; 
in their liver-;. All three of these patients experienced a 
regression. Following the end of therapy. the patient lived 
for 2~ years. about twi1.-e the a,·erage life-span of late-stage 
colorectal cancer patients who re~-eive the approved 
chenwtherapy regimen. 

lmmunoTherapeutics started Phac;e II studies. whid1 
will ultimately include 30 patiems with colorectal ca.rK.-er 
that hac; spread to the liver. Unlike an earlier Phac;e ii trial. 
this study will be conducted on patients who have received 
no previous cancer drug treatment. In the earlier Phao;e II 
trial on heavily pre-treated patients. the drug stopped the 
spread of the disease. but there was no shrinkage. 

Vosika said that the product works on liver 
metastac;es because the liver has a high level of 
macrophages His company is planning to im-estigate the 
immunostimulant in other cancers which usually 
metastasize to macrophage-rich region-; of the body. such 
as the bone marrow. 

Cancer immunotherapy. a concept that is at leao;t 
I 00 year.; old. has met with a lot of skepticism in the past. 
because the early immunostimulantc; were so crude that it 
was h:lrd to tell what wao; eliciting the immune response. 
Bui recent advancements in the understanding of tumour 
biology and the immune system is showing scientistS how 
to develop highly sophisticated agenlo;. and the technique ic; 
rapidly gaining credibility. I Extracted from McGraw Hi/f.t 
Bioteclmnlo!(y Newswatc/1. 19 April 1993> 

Researchers make new taxol 

Scientists at the State University of New YoR: at 
Stony Brook say they have synthesized a taxol-like 
compound more powerful than the rare Pacific yew-bao;ed 
anticancer drug. Dr. lwao Ojima. says the chemical should 
avoid nerve damage and hean arrhythmia side effectc; 
of the original. The chemical is derived from a form 
of baccatin found in European yews. !Source: 
Chemical Week. 7 April 19931 

Generating new cartilage growth 

A new technology being developed hy 
OsteoBiologics Inc. in San Antonio. could have a dramatic 
impacl on millions of penple who suffer 11iseac;e or injury 
to their knees. hips or other joint.c; each year. The device -
a tiny. hiodegradable implant - would allow surgeons to go 
twyond traditional treatments 1such as removing damaged 
cartilage> and encouragc regeneration of new cartilage and 
hone growth. The implant contains hioactive factors 1ha1 
enhance holh the migration and development of cartilage 
and bone cells. Inserted arthmscopically. the implant 
dissolves ovcr rimc and is replaced hy nrw cartihge. 
Rccausc it has the saml· physical properties as cartilage. rhe 
implanl would allow the patient 111 walk soon after surgery 
and eventually rc~ain use of the knec. hip or other affccteil 
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jt>ints. OsteoBiologics is in the Texas ReSt"an:h and 
Technolo~ Foundation·s Technology Incubator at the 
Tex::i..o; Rt>seaRil Park. 1Soun.-e: BioBytes. S,rn .4nrt1mo 
Bi,1redm11lo!{\" Nt'ws & lnji1rnwrion. May 19931 

Future malaria vacdne <k"-elopmenl 

A 1wo-step immunizalion experiment. using two 
recombinant vaccines. is redefining malaria "·accine 
development. For ye;us. it was thought that one vaccine. 
a singk anrigen enlking a single immune ~~-ponse. could 
ward off this often deadly disease. 

The malaria parasite undergoes a dramatic 
me1amoqmosis in the body. and ii has been impossibk to 
cnme up with one \·accint" to calch it. 

When malaria bugs are tran'imitted from mosquito 
veL1or into mammalian host. the sporozoites are wom1-
sh:tped and ev<lke an antibody response. But w!.en they 

move lo the liver, they provoke another part of the immune 
'i)"Stt'm - CD4 anti CD8 T cells. By the time they invade 
the bloodstream. where they anack red blood cells and 
Sl!'L-rete blood-poisoning toxins. the sporozoites are shaped 
like little balls. 

In a study. published in the ProaeJin£S of tire 
Nt1tiont1f An1Jm!_\' 1if Sciences 1PNAS1 of I June 1993. 
scientists repon they believe they may have discovered a 
strategy to checkmate malaria. While the systent ha'> only 
been tried in mice on the rodent-specific version of the 

parasite 1Plasm0Ji11m wieliil. the researchers hope 1he 
approad1 will translate into human terms. 

The trick. said immunologist Fidel Zavala. of the 
New York University School of Medicine. one of the 
study's prifk..;pal investigators. is in figuring out how to 
aL1ivate multiple arms of the immune system against a 
targt"t that is as elusivl" and fa'il-moving a'i its in.'it'C( vl"ctor. 

Two recombinant vaccines. one an innuenza virus 
carrying a cytotoxic epitope of the m:Jaria antigen and the 
other a vaccinia virus with the entire procein. were 
sequentially injeL1ed into mice. When challenged. these 
mice were prolected again'it the disease. 

This two-vaccine combination apparen1ly had a 
syllt"rgistic effl"L1. Two shots of innuen1.a virus. or of a 
vaccinia virus. did nol protect the mice. The agents Wl"re 
also ineffective whl"n the order in which they wen• 
administered was reversed. 

It appears that the inOuem:a vacci~ may he priming 
the ami-para~itt" C[J!I cells. which seem to havt" a 
significanl impacl on conferring immunity. said Zavala. 
Later. lllt" vaccinia vacl·ine pushes rhe C[J!I cells inro 

action. 

Zavala said that 1he group·s ncxl step is to improve 
immunoslimulaling properties of !he comtructs and start 10 
devdop vaccines 1arge1ed to rhe four separate malarial 

strains that infe1..1 humans. This approadl could h."\W" 

application" in many diseases where a CDX re~-r<•n-;e !s 
imponant. tSource: Mc<;m ... - llilfs 8it1trdin,./,,i:,· 
NeM"SM"tltc/1. ·_r Jtme 19931 

Joint "·enture 10 develop osteopc.lrosis treatmenl 

Alleli.' Biopharmaceuticals Inc. Toronto. (;UJ;ufJ 

anti Gla."4.o Canada Inc have fom1ed a joint ~·cnture to 
pursue the clinical developnlt"nl of parathyroid homu•rlC' 
I PTH I as a treatment for o~-reoporosis. 

Osteoporosis is a degeocrative booc disease 
characterized b~· a decrease in the rare c>f ocw lx>ne 
formation. Affel"ting mostly wonlt"n. this disea-;e incn:a'ies 
tht: risk of bone fractures resulting in signifo:ant morbi<lily 
whid1 can kad :o hospitali1.ation and t:'Wll dt:'ath. Rt•cent 
studies have shown that .J5 per CCnl of ·women twcr !he age 
of 50 will suffer an osteoporosis-related frat."tUrt" during 
their lifelime. 

PTH is a protein thal plays an imponant role in 
regulating bone mineral metabolism in the lx>dy. 
Laboratory studies with Allelix's PTH have shown that 
PTH aL1ually rebuilds bone in the order of 5-111 per cent 
over ooe year. lllere is a widely recogni1.ed need for a 
rreatrnenl whid1 can actually add back lost bone. sinct" 1he 
restoration of lost bone can prevent fraclures. 

The Allelix-Glaxo joint ventu~ will conduct Ph;L-.;e I 
and II clinical studies to determine the safety and 
efficacy of PTH for the treatment of osteoporosis. The 
programme cOSl'i will be shared by the two companies. 
Allelix will retain PTH supply rights. Gla.·m will 
have the option lo undenakc world-wide dinical and 
commercial development at the end of Phase II trials. 
In sud: ca<re Alleli.'\ will receive royahies and 
Canadian co-promotion rights. 1Sourcc: News Releau. 
-~August 1993) 

Cystic fibrosis drug gets go-ahead 

A US Food and Drug Administration scientific 
ad1.isory panel has recommended marketing approval of 
Genentech !So. San Franciscol biotechnology drug 
Pulmozyme for treating cystic fibrosis. 111e recombinant 
human DNase is aimed at reducing thl" risk of respira1ory 
lrall infcclion'i and impro-.ing lung function. It acls ;is a 
"molecular scissor:· culling DNA in the lhick secretions 
typical of the disea'ie. according to C.lenentech. While the 
panel's recommenda1ion is r.ot binding. AJA lypically 
follow.'> such decision.'>. If approved. thl' hiotech drug 
would he the first new trealml.'nt for cystic fibrosis in 
.lO years. Cystic fibrosis afft"cts aho111 _,0,000 Aml"ricans. 
whr. havl.' a mr~lian survival age of ~!J yt"ars. <iencntl.'ch 
says ii will lau11«:h the drug as "soon as possihle" aftt·r 
it receives AJA approval bui cautions tha1 thcrt• could 
be delays in thl" start-up of its new manufacruring plane. 
<iencnlech has also applied for approval of the dmg 
in Canada and Europt". 1Source: C111•m1n1/ Uuk. 
IR August I 99J > 
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Srudv sugge~"ts gei'K"lic vaccinarion for AIDS 

Researchers al lhe Wistar Institute and the 
t 1nivers1ty of Pe1msylvania Medical Center in Philadelphia 
say they rove used gent-ric vaccination to produ\.-e in a liw 
animal an effective immune response to HIV-I. Performed 
in the laboratory of David B. Weiner. Ph.D .. and reponed 
b~· Drs. Bin Wang. Weiner and their colleagues. the 
rco;carch sugge~1s trot the same approad1. applied dire\.1ly 
in humans. might lead to an effective vaccine for !he 

pn•\ention or treatment of AIDS. The scientists injected 
pla.•m1ids containing gpl6U from HIV-I directly into !he 

mtL'ide tis.'iue of laboratory mice lo produ\.-e an in1n1une 
rc~;pun.'ie. Eighty per cent of the mice seroconvened after 
two immuni7ations and the antibodies were reactive to 
multiple epitopes. acrnrding to Dr. Weiner. He added that 
the rcspon.'ie generated involves boih the production of 
antibodies that inhibit the AIDS virus from infe\.1ing \.-ells. 
and the stimulation of killer T-cells to destroy vim'i
infected cells. 

Currently. the safety and efficacy of a 
prototype genetic van;ne are being evaluated in 
primates by Dr. Weiner and scicn!iSl'i from Apollon. Inc. 
1Malvem. PAI. 1Source: Genetic Enxinuring NeH·s. 
15 May 199.~I 

Rational drug design 

Traditionally. the drug discovery proces.'i involved 
the synthesis of a large number of chemical compounds 
and evaluating them in animal models that mimicked the 
disease condition of a human ailment New molecules 
were synthesi1.ed randomly and their biological activities in 
animals were determined. Only when a compound wa.o; 
found to have some effe\.1 in these animal models. would 
medicinal chemists try to improve that biological activity 
hy systematic modifications to the chemical structure - thus 
establishing a structure-activity relation.'ihip. Because of 
tht• complex nature of the whole animal model used in 
these 1ests. it wao; impossible to predict the activity of a 
given organic molecule or even to explain why cenain 
molecules were inactive. Many compounds that have been 
1liscanled in the pa.,.t. based on whole anin1al testing. might 
have had intrin.-;ic biological activity, but were found 
inactive due. for example. to inadequate distribution of the 
drug in 1he target organs. 

With the advances made in biological scierK:es. 
csJX·crally in biochemical pharmacology and molecular 
biology. diseases could be correlated with crnain 
bindiemical mea.'iures. Enzymes were discovered 1ha1 fom1 
an integral part of a biochemical cascade, disruption of 
wluch may lead lo dis~ase condilions. It ha.'i long been 
known that numerous chemicals and peptides are produced 
rn the body lhal mainlain physiological function. These 
chemicals. called ligands. interact with c<'nain proteins 
called "lt'ceplors" lo(;aled on rhe surface of target cells. 

Thus. essential physiological a\.1i(lllS are induo:d when 
1hese ligands in1era1..1 with their re\.-eptors. A drug can also 
interact with a ~-pecific receptor. and thus intenupt !he 

interaction with the body"s natural ligand. This process 
brings about inhibition of the physiological a\.1ivity 
normally produ\.'t'd by this particular ligand. Similarly a 
drug many also interact with a receptor and augment the 
a\.1ion of the natural ligand. 

This understanding of the ligand-receptor inter.K1ion 
has become of prime imponance in therapt.>utic reseaKh. 
Re\.~ptors are membrane bound complex protein molecules. 
distributed in varioll'i organ.'>. A receptor can have several 
subtypes. activared by the same natural ligand. but located 
in different tissues of the body lo control differenl 
physiological functions. Because these different receptor 
subtypes have different stru\.1ures. it i'i possihle to design 
drugs which interact only with particular subt}-pes. 
Therefore SU\.TI drugs will selectively interfere only with the 
pani\.-ular physiological processes a'iSO\.;ated with this 
receptor. 

Drug discovery today depends upon the design of 
molecules trot wiU interact selectively with a particular 
receptor subtype that is associated with a particular disea..-e. 
These organic mole1..--ules. because of their selectivity. 
should have less side effect'>. 

Molecular biology ha:> made a very strong impact on 
the drug discovery process. Many re\:eptors of human 
origin have been cloned and produced in sufficicnl 
quantities with which lo conduct extensive research. By 
studying the binding of ligands to the cloned human 
receptors, chemists can design compounds which bind more 
strongly and selectively with the receptor. Only when 
compounds are found which have strong binding affinity. 
are they then tested in animal models. This eliminates 
unnecessary testing of large nwnbers of chemical molecules 
in expensive animal experiments. 

Molecular biology can also shed light on the nature 
of the interaction between the binding site on the receptor 
and the ligand or drug. This is done by making small 
changes in the structure of the receptor and examining lhe 
effect on the binding interaction. This knowledge. coupled 
with computer-based molecular modelling studies of the 
receptor and the receptor-ligand interaction. provides very 
useful dues to medicinal chemists in designing mort> 
effective novel chemical entities. 

This is an interactive process where chemistry. 
mole1:ular biology and biochemical phannacology play 
imponant roles. and ha-; made the drug discovery process 
less time-consuming. Medicinal chemists need to 
synthesi1.e fewer compounds in order to achieve lhe goal of 
producing effective drug candidates, thus rendering the 
whole discovery process more efficient and economical. 
(Source: S1101/il(l1t. March 199.~) 
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Ruthenium complex a1.1ive against Chagas · disease 

Researchers have developeJ a pcitential new drug for 
<..nagas · disease in which the antiparasitic agent 
dotrimazole is complexed with ruthenium. Otagas · 
disease. which t>ccurs primarily in Latin America. is caused 
by a trypanosome parasite and is char.11.1erized by fever. 
oedema. heart attach. and enlargement of the spleen. 
liver. and lymph nodes. Some 20 million people in 
Latin America are believed to have the disease. Nitrofuran 
and nitroimidazole compounds can be used to treat it. but 
they have limited effe1.1i .. ·eness and cause toxic side effe1.1s. 
Sterol biosynthesis inhibitors like ketoconawle ~ among 
the most efft.>ctive anti-Otaga.o; · agems available. but 
are also toxic at the high doses required. Now. 
chemistry professors Roberto A. Sanc .. ilez-Delgado and 
Julio A. Urbina of the Venezuelan lno;titute of S1.iemific 
Research. Caracas. and co-workers have found a ruthenium 
complex of dotrimazole that is about as strong a.o; 
ketoconazok. but may be less toxic. In-vitro test-; show no 
toxicity. and test-; in mice are under way. 11te resean:hers 
believe the compound. or an analog. could prove 10 be a 
safe. effective anti-Otagao;· drug. and that similar 
transition-metal complexes could show activity again-;! 
other para.o;itic and fungal diseases such as malaria. 

t Reprinted with permission from Chemical&: En.rtineerinx 
Ne-..s. 2 August 1993. p. 20. Copyright 119931 American 
01emical Society I 

Svnthetic peptides block myasthenia gravis 
mechanism 

In a study that suggest-; a route to vaccines again'it 
myasthenia gra .. ·is. researchers have found synthetic 
peptides that block the proliferation of T-cells involved m 
the diseao;e. lltere is currently no cure for myao;thenia 
gravis. an autoimmune diseao;e that causes chronic fatigue 
and loss of muscle control. In the diseao;e process. receptor 
protein-; al nen•e-muscle junction-; are broken down and the 
fragments presented to T-ceUs. which proliferate in 
response. This induces the prodt~ction of specifo: 
anfjf)O<fies that hind 10 the m:eptor protein. blocking the 
nerve-muscle signaling pathway and causinr the disease's 
symptoms. Researchers have now demonstrated that 
synthetic peptides - each differing by a single amino acid 
from key fragments of the receptor protein - suppress the 
pathological proliferation ofT-cells. both in cell culture and 
in live mice. Hence. the analogs could potentially be good 
candidates for 1mmunomodulatory therapy of myasrhenia 
izravis. they say. The work was done hy Yael Kat1-Levy. 
Susan L. Kirshner. Michael Sela. and Edna Mozes of 1he 
department of chemical immunology al Wei1mann Institute 
of Science. Rehovot. Israel. !Reprinted with pem1ission 
from Cl1em1rnl & Enxineerinx Nr.u. 2 August 199.'. p.211. 
Copyriizht ( 199.' I American Chemi1:al Sociely I 

Drug prevenls, rt•verses multiple sderosis-like 
(lisease 

In animal similes. researchers have shown 1ha1 

the immunnregulatory drug Linomidl' 1tiuinoline-.'· 

carbt\xanude I pre,·enrs and reverses experimental auh\· 
imm~ en1.-ephalomyeli1is 1EAE1. a disease thal resembks 
human multiple sclerosis \MS I. \" arinus experimental 
immunoregulawry agents h.1 .. ·e bt-en tesled a.o; ;mil-MS 
drugs in rcct'nt years. but these olten han· toxi1: side 
effe<.1s and efficacy h:i.o; not yet been dem(\fLo;tra11..-d. In the 
tests l\n Linomide. none of 17 mice trealt.-d with the drug 
after indu1.1ion of EAE developed any symptoms. wherea.\ 
19 of 20 untreated controls became severely paralyzed :md 
etltibited the disea..«e ·s characteristic neural Jemyelination. 
Linomide treatment also made mice resistant 10 sut>se4uent 
disease induct!on. and inhibited relapses in animals alre:-Jy 
paralyzed with the disease. Oded Abramsky and co
Wt\rkers al Hada.o;-Hebrew l!niversity Hospital. Jerusalem. 
who performed the tests. say the result-; indicate that 
Linomide could be a potential treatmen1 for MS. But the 
National MS Society. in New York City. 1.:autillOS that 
although the animal test results are intriguing. many drugs 
shown to work against EAE have proved w be ineffectiw 
againo;t MS. (Reprinted with permission from Chemi.-t1l <(: 

En.rtineerin!l News. 19 July 1993. p. 32. Copyright I IQ9_,, 
American Chemical Society 1 

Thalidomide blocks virus that causes AIDS 

Thalidomide. the tranquilizer 3.'isociated with birth 
defects in ~he 1960s. blocks activation of HIV - I - the virus 
that causes AIDS - in certain immune system cells. tinJ 
researchers al Rockefeller University in New York City. 

11te drug could be ll'ieful in delaying the progn.•o;.o;ion 
of an HIV-I infection and on.el of AIDS symptoms. the 
researchers suggest. lltey now plan clinical trials to test 
this idea. 

Thalidomide was withdrawn fmm the market in 
Europe in 1961 after the discovery that it causes limh 
def"rmities in children of women who took it Since then. 
researchers have found that thalidomide 1s useful in Healing 
inflammation ao;sociated with severe cases of leprosy. 
lltere is evidence that the drug could also be useful in 
treating other inflammatory proce.<;ses. 

While investigating the mechanism of thalidomide's 
anti-inflammatory activity. Gilla Kaplan. an associate 
professor at Rockefeller. and co-workers showed that the 
drug blocks hiosynthcsis of rumour necrosis factnr-<t. 
tTNF-m. a cytokine rhar can induce the fever. chills. 
aches. and inflammation associalt•d wilh mfect1on<;. TNF-<L 
is also known to be involved m activation of HI\'- I in 
lall'ntly infect<.'d immune system cells. 

The researchers have shown that thalulc>m11le 
significantly reduces HIV - I replicalion in cell lines lalently 
infected with HIV- I. and in peripheral hlond mononuclear 
cells 1PTMCs1 from individuals infeck•d wilh HIV-I. 

Although TNF-'1. also is involw(I in HIV- I 
activation m T lymphoqtes. Kaplan's research 1111licatcs 
thal lhalidomide ha<> lit1le effe<.:I on lht• prodm.:1ion of 
TNF-rt. hy these cells or HIV- I rl·plication in rhem 
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An:t•r,fing II• Kaplan. thalidt>rnidt' ap(ll.•ars ll• t.':itt.•n 
iL'< dk·1.:t tty "l'k..:ti\dy a..:..:dl':'3ting the de..:ay of TNF-lt 
nu.·s.'it'rtgt•r R!'IA m PBl\ICs. In adJitit•n to suppres.'iirtg 
HI\"- I rcpli..:ati1•n. thalidomide ..:ould enlun•:t' thl' 
\\t•ll-1>\.·mg of Hl\"-1-ink..:te<l patil'nl'i by redu..:ing TNF-u.
mc.lu..:t'tl ft>,·cr. m:daL'il'. musde weaknes.s and wa,1ing. 
Kaplan says. 

Tiil' reSt.";Udk"r:; ha\l" gin·n lhalidllfllic.le Ill a numl>l'r 
nf tu~rn1h•SL'> patil"nts. some of whom wl"re mfl"l1ed with 
HI\" -1. Although there have t>l'l'n some positin• sigrL'i in 
these p:uients. Kaplan says tht.' results are too prelimina~ 
In tlrJw ..:ondusinns at.out the effe..:tin~ncss of the 
trt·atmem. t Al'tstr;Ktt'd with pt>m1i.-..-;i1•n fmm ( "lrr1111,·,1f ,{ 
F111:111...-m1~ .\"nn. I:?. July l'N_~. p. 5. Copyright f I 'N~ 1 

Anwrii::m Cht.•mi.:.11 S1x:icty 1 

lmmunc•..:i•njuc;ue fichts c.:an..:er \·i;i Trnj;m h1•rsl" 
appro:1d1 

An immu111>..:on_jugare that uses a Tro_jan hl•r:;e 
strategy tn ddiver an anti-cm..:er drug to ..:an..-er ..:t>lls ha.-; 
l>l't>n found In ~ highly effe..:tive in animal ll"sts. The use 
r.f immunoconjugat<'s ICl lifhl can..:er has been a 1nn~

snught goal. but results up to now h<tW bt.en disappt•inting. 
with mn~1 ..:onjugates showing only about tht' same cfficac.:y 
as the un..:nnjugakd drugs. Now. in1munnlogists 
Pamela A. Trail and Karl-Erik Hcllmbm and their co
workers at Bristol-Myers Squibb Pharmaceuri..:al ReSl'ar..:h 
Institute in Prin..:eton. NJ .. W;JJingford. Com .. and Seattl<'. 
have done better wilh a ..:onjugate of the 3nli-can..:er Jrug 
dnxnrubi..:in and a monodonal antiWdy. n ... antil'to<ly 
ttinds an antigen found on many human canc.:er c.:ell'i. aftl'r 
whid1 it is rapidly intcmali1.ed into ac.:idic c.:ell !lrganclles 
The unique feature of the c.:onjugate is that the drug is 
rt..'lea'\Cd only after intemali1.ation. when a hydrvone bond 
t'it•tween antibody anti drug is deaved in the acidic 
environment. Tht' ..:onjugat<: c.:auses complete l't'grcssinns 
and c.:urcs of grafted human lung. brea'it. and c.:ohm c.:anc.:ers 
growmg subc.:utarJenusly in ath~mic mic.:e !mice whose 
immnlll' systl'ms an~ c.:ompromised to pren•nt tumor 
rl·_jt..'c.:tinn l. when•a.-; doxorut>ic.:in only slows cann•r 
progl't's.'iinn or is incffecli\·e. The cnnjugale also c.:urcs 
most alhymic.: mic.:c with elllerL'iively metasta.'iiled human 
lung c.:anc.:er. and nearly all alhymic rats witil su!lc.:utanenuo; 
human lung c;mc.:l•r. Although studies on immuno
comnromised animals arl' not ideal for predicting anti
caric.:cr ac.:li\·ity in humans. the findings warralll clinical 
stud1l'S. the rt..'searc.:hers say. !Reprinted \\ilh pt>miission 
from (.,,,.,,,,,ell.{ far.~/'11"1'1//ll! """"J. 12 July 191)_\. p. ~-l. 
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Anti-tumour agents found in cashew apple juic.:e 

Re.<;i.•afl·ht'rs at the I Tnivcrsity of California. 
fkrkt•ky. hav1: d1sc.:0H·red ant Humour ;1c.:11vity in till' j111n-
1•f the c.:asli..•w apple Ahhoul!h the ca.shew nut 1s still lhc 
major c.:ommcrc1al produc.:t of the c.:ashcw lrce. the pt·ar· 
shapt•<I applt• lo whic.:h the 11111 1s attached 1s availahk 111 far 
)(realer 1onna1Zt' and Is of iirowing 1mponancl' ;L'i a fon<I 
produrl Srvrral proc.:rssco; havl' hrcn 1kvl'lopt•1I f Pr 

..:onvl'rting C'L'>b.'\\ appks inti• j;uns. syrups. ;u1d ~·va;ig,·:; 
As pan of a ..:ontinuing effort h• s..:rt'en tn>pic.:al fruic.s ;md 
\·egerat>les for new anti-runwur agenb. ls;10 Kut>n ;md 

..:o-\\1•rkers in the U1\·1sion of Enwmoh•gy & Para.o;ill•log~ 

al ll(' Berkdey have found th:.11 ..:a.she\\ :1pple _jm1.:e h:1s 
significant in-ntro cytotn:Uc.:ity agairLsl breast cancer c.:dls 
~veral c.:t•mpounds from the jui..:e that e:<llibit high al·ti\ity 
agairL'it t>reast ..:anc.:er are al<;11 abtlll! equ;llly ..:ytotn:\ic.: It• 

..:en.ic.:al ..:anc.:c-r ..:ells. The c.:yt1•toxic.:i1y of the _jui..:e 
c.:nmpo11t·nts is 111•1 high enough In warr:mt tht.·ir c.:nm;idera
tinn ;ts .. lead .. ..:ompoontls for drug design But tht' data 
suggest that n>n.;uming the ..:a.-;ht.•w appll' nr lls pmduc.:ts for 
long pt>riods of time might have some etlect m controlling 
tunu•urs. the researd..-rs say. 1 Rt•printed with pem1issinn 
from Clrm11c,1/ ,(: E"~mar1111! Snn. 2X 1u11t• 11-N_\. p. ~-l 
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Ge11l'tic.: ·\witd1 .. 10 lari!et skin c.:;m..:er 

A m•n~I approal·h ''' gt•ne thl'rapy fClf mdam•ma has 
l'teen developt>d by British sc.:ienllsts. Early trials nf till' 
method ..:nuld stan this year 1•11 people wich this aggres.o;i\·l' 
fom1 of skin c111t:er \\ ht•se existing treatments have failed. 

Tht' key to lht' rll'W method. devdllfll'd hy 
rcsear.:hcrs at the Imperial C .lllCer Resc-ard1 Fund. is that 
it exploits a gerll'tic .. switc.:h .. that llic.:ks on only in till' ty('I.· 
nf c.:ell alki.:ted tiy melanoma. By hooking up potentially 
therapt>utic.: genes to this switc.:h. tht' rescarc.:ht'rs hope ''' 
target treatment-; precisely at the melanoma and leave 
hl'allhy surrowiding tissue alone. 

Ian Hart and Ric.:hard Vile. sc.:ienlists at ICRFs 
London laboratories. warn lhat tlll'ir wort.. is at a ve~· early 
stage and gene therapy for melanoma may not be widely 
available for another I II years. 

Tht' skin c.:ells that tum c.:anc.:erous in melanoma arc 
c.:alled melanocytes. They make melanin. till' pigment that 
prole..:ts again<;t the Sun ·s rays. with the aid of a key 
enlyme. tyrnsinase. Although till' ge11t· for lyrosinase io; 
prt•sent in all c.:ells. it is swit..:hed 1•11 only in mclarioc.:y1t'S -
hy a ''switc.:h .. gt•nc. In otht'r c.:dls lht.• switc.:h is off TI1e 
team rea<;Olll'd char they might be attic 10 use lhl· swicc.:h 
gerJe 10 ac.:t1\·a1e not just tyrosinase. hut a range of ocher 
grnc:s too . for exampk. genes that would stimulatt.• a 
stronger immum· rcs-porL'ie to t:am:t•r c.:dl.'i. ,\.-; lnng a.\ .'itu.:h 
l!l'llC'S wcrt• attached to the switi.:h. 1ht.·y would ac.:t Pnly Ill 

mdan<>c.:ytes. In future. other swicc.:hes c.:ould ~· idt•n11fil'd 
111 nlhcr types of rumour (di. 

I' sing a ··marker"' gene. tht• ll'am tesred 1ht.· idea m 
mic.:e. H;\11 and Vile hooked up the switch gene to rhe 
marker gelll' and injec.:ted the DNA d1rec.:1ly 11110 two lypt•s 
nf nwust• tumour. In melanoma tumours. !he markl'r genl' 
was switc.:hed on. In ntht'r rumours l'nllla111111g llP 

mdanoc.:ytes. thl' marker fo!l'nc n•maincd inactivr flealrh~· 

'urroundm!! Ussuc w;Ls also unafft.·c.:ted. 

The next 'ilt'p w;Ls I<' st.•t• if u~dul J.!l'lll'\ ..:ould 
hl' -;wilc.:hc<I on fly !he samr nwthllll Th·· lirsl 10 h1• 
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lt•stt·d was loc gt·nc for interleukin-.'.. a messenger prntt•in 
m;ide t>y cells of tht• immune sy~1em. If melanoma cells 
..::u1 t>t.· madl> to produce IL-2. this should stimulate a 

strong. spe..:ific immune respm1se again<;t them. IL-2 has 
unpleasant side effe..:ts if gin~n in large doses. bul 

targeting it at melanoma cells should be les.<; toxic. 

In mice. the tt•am has succeeded in making the IL-2 
ge111: switch on in melanoma cells. They a.re now waiting 
to St.'e whetocr 1oc ;mimals · immune systems destroy the 
cells. 

Doctors led t>y Adrian Harris at the ICRFs Clinical 
Onwlogy unit in Oxf1•rd will apply next week for 
pt.•m1issinn tn test the therapy on a small group of 

1em1inally ill patients. They will inject the switch. hooked 

up In IL-2. dire..:tly into melanoma secondaries that have 
spread in their skin. The team hopes the tumours will 
shrink. altlmugh no cures are expet1ed yet. 

In the l 1S. scientists a.re already experimenting with 
other fom1s of gene lhcrapy for cancer. One metl10d is lo 
remove some tumour i.:ells from the patient at the time of 
surgery. in'<crt a gene for an immune-stimulating protein 

into them. and return them to the body. Another is to 
n.·mow killer T-cclls from !he body. in-;crt a '"warhead'" 
gene into them and return them to lhe body. (Source: 
:Vrn· S.-i,•11tisr. 6 March 199) I 

'"Gene gun'" aims at Park.in-;on·s 

Prospc..:ts for treating Parkin-;on·s diSt·ase with gene 
therapy look hrighter thanks to improved methods for 
introducing foreign genes into brain tissue. The techni4ues 
could eliminate the etllically fraught practice of 
tran~-planting healthy brain cells from aborted foetuses into 
the hrain~; of rt•ople with Parkinson's disease. 

The transplanted foetal cells manufacture dopamine. 
;1 vital hrain-signalling chemical !hat people with 
Parkin."on·s 11ist·ast• losr 1hc ahility to mak.e and. ;Lo; a 
rt•sult. lose tht·ir coordination. 111e new method-; could 

make i1 pnssihle to insert gt•nes that manufactun• dopamine 
inlr• hrain us.soc takl'n direi.:lly from lhe palil'nl. 
..:irrnmventing 1111: nt•t•d for fnceal tissue. 

Nin!<!-Sun Yan~ of Agran•lus. a hiolt•..:hnPlngy 
n•mpany in Middkton. \Vis..:orto;in. \\orkt·d wilh 
l·olbhoralors lri•m the I 1niversity of Wis..:onsm at Mad1snn 

10 l'v;1lu:ifl• st•wral ll'..:hniques fpr in.st•rting forl'ign ~t·111.·1i..: 

mall•rial into the lirain fi..;sue of rats. They su..:cesslull~ 

tr;msplanft•<I .1 numht•r of !(l'llt'S. ind1111iniz 1•nr which m;tkl's 
1yrosilll' hy1lrn.-i;yl;1.q'. a sulistann• from whid1 tht• liPcly 

makl'\ clop;1111111l' 

Yan~! rcpnrt.s lhal llv f:ir till' mo.st sucn·ssful mt•fho•.I 
lrit'cl was partidl· homllardmern wilh a "gmc !11111.. Hl· 
<.;;ivs lhal ii rs "suh\tantrally mon• dfii.:it•n1·· lhan 

111nH·rr1ional fl't-hr1i4ue.s ll1i.> gun abn takt•s only a cnupll' 
nl' 11111111t1•s lo 11.q• as opposrcl fo th!' hour<; or rl;1y<.; nceckcl 
hi' altn11;1tivc• 1111·tho11\ 

Firs?. thc rese:m:h team rnated 1in~ gnltl particles 
kso; 1h;m a micrometre across with the DNA 111 be in-.ent•d 

into the bra."n tissue cells. The rese;tri.:hers first remowd 
I-rain tissue lflllll the rat. t'1en lhcy propt.·lled Ilk' partides 
towards the target with a shock wavt: generated by a 

powerful electrical discharge. The gold partides were 
hlockcd hy a grid in fronl of the target. but the DNA 
continued and embedded itself in the hrain tissue ..:l'lls. 

The rescaKhcrs then in~rted the transfom1cd cells 
into rats witll a version of ParkitL'ion ·s disease. 
Disappoinlingly. the newly insened genes showed very low 
levels of at1iv11y in their new host. Only tiny amounts nf 
tyrosine hydroxylase. for example. were prndu..:ed in raLo; 
that rec.:ived the gene to make it. 

However. Yang suspet1s that it is the trauma of lhc 

surgical procedure. not tllC effectiveness of the gl'ne 
transfer technique. thal is to blame. and hc bclievl's tht· 
1echni4ue may even kill the :ran-;planted cells. (Source: 
Nt•11· Scientist. 2-l April 19931 

Arrestin2 brain disease 

Tissue from the gul 1ran-;plan1ed in!o lllC brain 

c1luld help to repair nerve and !>rain damage. and halt the 
slow degeneration seen in disorder.; such as Parkin-;on·s 
and A'711cimer·s disease. This is the hope nf 
Geoffrey Bumo;tock of University College. London. who 
has found tllat nerve cells conlrolling the movement and 
digestion of food in the gut have intriguing properties. 
Bum<;tock ·s work focuses on the enleric nervous system. 
which he descrihcs as a "small hrain" in the ahdomrn. 
This is made up of I 00 million neurons. or nerve cells. and 
operates independently of the brain. In experiments on rat 
tissue Bum-;trn.:k found that these speciali7:ed crlls 
enwurage hrain cells to rcgem·ralt'. which lht-y do not 
otherwise do. He has also shown that they survive and 

grow in lhe brains of rals. raising lhc prospect of repairing 
damaged hrain or spinal tissue with transplanted gut ..:cll.o;. 

He tol<I the annual nwrting of lht• Brirish 
Asso..:iation for thr Advancrmcnt of .S..:ienn· that his 
system has three potential hcncfits. ··one is that you can 
lakl.' lhc !issue from ynursdf."' ht• said. "l11c Sl'Wllll is 1h;11 
thl' lissur will not triggl·r an imnnrnnlo)!it·al n•al.fron 
llec;msl' ii is your own lis:;ue. amt lht• c•thl·r is that all rhe 
dll'llli..:al messengers product•cl in the llrain art• ;1lso 
produced in lite gut ll'lls. ·· 

Rut enll'ric nervr cdls han· ;m ;ulikd allradion 
Rumstod found I hey also produn· s11hs1 ;nll'l'' th;ll 
slrn111lalt' liram lrlls to grow. 

fk hopes ultimatrly 10 1r1•;i1 pt•11pk 11'-'lll)! his new 
tedmiqm·s amt s;1ys that t•xtrat·fin~ thc nen•s,ary izut fi\slll' 
would reljuin• minimal strr)!ery For 11isnnkr ... such as 
1';1rkinsnn \ clisease. in whid1 brain hmctron dl·terir>ratt•s 
with 1liminislnng kvds of the 111.·urotr;111smi11er 1lopamint•. 
tlrl' ;um would i>l' to use )!Ill rl"lb In r;1rry fuwtionin)! 
dnpamirw izerw·; into thl' hrain "flit·'" ~!t'lll'> w1111ld then 
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pwdtKe d(lpamine. mlking up lhl' shllnfall. ~ gell\.· 
wlluld be translem.-d into the gut 1.-ello; using a hannles..; 
\·ersior. of the herp<'s simplex virus. 

If the procedure \\ orks in humJIL'>. ii would sideslep 
the elhical ot>je1.1ims ratsed by llther brain implant 
lei.:hniques. For Parkin.o;on · s disease. th:se indude 
implanting tissue llken frllm aboned flll'tuses. 1Sour1.-e: 
:\"n.- Sc·irntisr. 11 Seplt>mber JQQ~1 

Dru cs llke the iron oul of malaria· s fire 

Malaria is lo Cllme under renewed ;tllack from a 
da.o;.o; nf drugs lhal mop up iron in the body. Trills in 
Africa and Thailand have already produced encouraging 
n·sulto; and more studies are to stan. 

Chelating agents hind surplus iron and remove it 
frllm lhe blood. Al present. lhey arc used to treat disea.o;es 
su1.·h as lhala.<;saemia. in which patients ac1.11mulate surplus 
iron from repeated Mood transfusions. Roben Hider from 
King ·s l\lllege. L1l0don explains how lhe agents could be 
dl•wli,ped as antimalarial drugs. 

Malaria parasites mak~ their DNA wilh the help of 
an en~·me called ribonucleotide rcducta.se. which contains 
iwn. Chelating agents interfere with the enzyme·s activity 
and slllp tht• parasites making DNA. 

The most widely used chelating agent. 
desfrrrioxamine. has already been tested in malaria patients 
in Zan1bia and Thailand by a team led hy Vincent GorJeuk 
al C'r1.•nrge Washington l'niversity in Washington DC The 
drug removed the para.-;ite from the blood and reduced 
symptoms in rnalaria sufferers. However. desferrio:i1.amine 
cannot ht· takl·n t>y mouth. and it can ha,·e se\ere side 
effei:ts. 

Hider and his team are developing antimalarials that 
can ht· lakl'n l"ly mouth and target only those red liln0tl 
cl"lls inkcll'd with para.o;lll'S. Tiie parasih.· makes a protl•in 
which lranspc,rts excess lat:lic acid out of the i.:ell. Hider·s 
ll"Jm a11aches a lai.:tii.: acid-like mokrnle to the irnn 
chl"l;illlr so that the drug is altracted hy the protein. 
specifically lo inki:ted t:dls. 

(iordeuk and his 1.·olleagues in Zambia and thl• I rs 
will rarry 11111 a small trial of one of thL' first i.:hl'latorx 
ilL·wlnped hy H1dL•r. knnwn as LI. for i.:erl'l"lral malaria. 
< ·l·n·liral malaria is th{" most severr fom1 of thL' d1se;lSl' 
Sril•fllists l"lrlil"H" r.,n•ss iron l"luiltls up in thl• l"lrain. 
rmmptlll~ d;Ulj.'.L'rous frl'l" r.1di1:als In kill brain t:ells. LI 
has l"lrl·n widrly used in lhl· \h•st to treat thalassal·mia l"lut 
ir al.sn has sick rffrl'IS. 

Hi1kr S<"l'S this trial as a tirsl strp. hut is workin~ 
1>n morl' n•lirwd d1da1orx fnr trrals that 1:ould stan in 
two 10 threr yrar; C ;1>nkuk a111I his wlkagul'S arl' alsn 
plannin~ a lar~t·r trral pf dl·skmoxamme in l!lO d1ildrl"11 
\\ 11h n•rl'l,ral malaria. 1Sour•;t• .\'1·11· Snmr1JI. 

! I Septl·mhl.·r I 11•1l1 

Ther.yw 1argl'ls \ iral protein 

A new 1rea1men1 for AIDS untler tkvelopment al 
Purdut." l1nive~ity in lhl' FS may some day be usl'd lo 
in1en:ept lhl' human in1munodt>ficiem:y \·irus t HIV 1 hl'fore 
ii infillr.ues healthy cells. Compared with current AIDS 
treattnents. scientist<; suggest that lhe r.ew compound. called 
wsalane. may cause fewer side-effei.:ts and reduce till' 
production of resistant viral strain'>. 

As Mark Cushman explain.s. experiments with mice 
appear to show lhal t:Qsalane inhit>its the virus from killing 
cells al cork:entrat!ons that dl' Olli kill hl'althy cells. It 
works t>y preventing a \·ital protein on 1he virus tgpl201 
from anaching 10 its ret:eptor site on lhe cell membrane 
I CD-l I. but Cushman does not yet know whether i.:osJlane 
it<;elf binds l<l gp 120 or CD-l. 

The new agent also hinders the fusion that usually 
takes place following anai.:hment of lhe gp 120 protein and 
ii is 1his which is no\·et for sui.:h a low mllkl."Ular weight. 
non~ptidic compound. says Cushman. How the new agen1 
achit'vl's this is still unknown. 

Cushman speculates that. because cosalane works in 
a different way to l."\Jrrent treatn1rnts such as AZf and dd I. 
which inhibit-; lhe viral enzyme reverse transcriptase and 
suppresses proviral DNA. it may be able to supprl'ss the 
virus without causing lnxic side effe1.1s such a.<; anaemia 
and pancreatitis. He further suggests lhat it might not 
produce resistant viral strain<;. 

Before starting human trials. Cll<;hman must 
synthesize the drug in large enough quantities and 

undertake toxicology studies. As a result. he estimates 
that it will hl' a year before the drug goes to clinical 
trials. 

Cushman hit on i.:osaJane after working with a 
polymer i.:allcd ATA 1aurintricartm:i1.ylic acid1 which had 
potential for use as an AIDS therapy. As ATA wa.o; too 
complc:it and uncontrollable. Cll<;hn1an attached a low 
mnlecular wl'ight. chlorinatl'd deri\·a1ive to a steroid 
tcholestanel and i.:ame up with the promising l.O'ialalll" 
I Sourt:e: C ·1in11i.Hn- & lnd1urn·. h Sl'pll'mhl'r 199.\ 1 

Brain cancer i.:url" 

FS scientists Ml" poised to arulllu11ce ~.romi'img 

rl·sults from the first humar1 trial to rnrl' hrain tumours 
using !!l'fle t~rapy. 

Tl11.· key to thl' gt."ne 1111.·rapy appr1>at:h is thl' USl" !lf 
a so-c1lled :mit:i1k• gl"lll' fnm1 thl· hcrpl's virus. Pa11~·n1 

rumours \H"rt' mjl"L'll'li \\ irh 111«>11~l· n•lh nwdilil"1I In 
manuf;i.:ture and SL't:r<"ll" ;m engim·ere1I hl"l"J'l'S rl·trcwims. 
The 1n·a1111e111 1s sek1:ti\l" ht·ca11s1· rl·trc,vimsrs 1>nly 
affl'L'I dividing i.:ells and thl' only one" cloing so in 1h1• 
lirain ;m· thosr l"lelonging to the 1t11111>ur. Onn• 111si1k- tht• 
lll!IH>llf (t'llS lhl· viral 1".l.lk"S Ml" ll1Sl"rt1·1I into lht• ho•;( 
.-di !>NA. In the foll!>Wlll)! \\t'L'k. palil·nrs were givt•n rhr 
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anti-herpes drug gam:ydovir to halt further tumour cell 
prnduclion. 

Frend1 Anderson of the National Institutes of Health 
has said that there had been no adverse effecl'> in the 
eight glial bl:l'itoma multiforme patiems given therapy 
in December IQ92. Using conventional therapies such 
patients tend to die within nine to 12 months of 
diagnosis. The patients selel"ted by the NCI team had 
already bet'n treated with other melhods but these had 
failed. While the scientist'> are cautious about the 
potential for treating brain tumours. expectation'> of 
~"Uccess are high owing to the excellent results obtained 
in animal studies. 1Source: C/1emistr\' & Industry. 
t. September I qq 3 ) 

HIV drug ar·proved for clinical trial 

Allelix Biophannal-euticals Inc.. Toronto. has 
l't'ceived Canadian Govenvnent approval to proceed with 
Phase I human clinical trials of its drug ALX40-4C for the 
treatment of the human immunodeficiency virus I HIV I 
infection. Allelix plans to begin studies of safety and 
t<1lerance in human volunteers. 

4C wmtcs by •m~venting HIV from using its genetic 
infom1ation to produ:e new virus particles. The spel;fic 
target of the drug is a critical interaction between two virus 
component'>. the transactivator protein Tat and the RNA 
~rul1ure TAR. This is a different mechanism than any 
cufR'nl HIV drug on the marlcet or in clinical trial. It is 
the first drug from Allelix · s research programme in gene or 
transcription targeted phannaceuticals to enter clinical 
trials. 

The company is developing antiviral agents and 
products to treat bone disorders. Allelix's research 
programmes also focus on the development of anti
inOammatories and CNS therapeutics. (Source: New.f 

Rrlr11Jt'. 20 September 19931 

Nuclear biotechnology 

The fruits of research begun a decade ago may soon 
provide help in diagnosing one of the world's higgest 
killers - Mood dots in the lungs. or pulmonary emholism. 
The research. a joint project hy Brisbane-based Agen 
Biomedicals and the Australian Nuclear Scrence and 
Tt>dmology Agency 1Ansto). has combined monoclonal 
;mtihodit'S am nuclear medicioc to providt' images of hlood 
dots dt't'p insi1k the hody with no need for surgt'ry. 

The tt'chniquc 11<;es DD-~86. a monoclonal antii-ndy 
1lewl11r<·<I hy Agen in the llli!Os. DD-~B6 hinds very 
~rrcifically to a St'ction of cross-linked fibrin. a protein 
found only in blond clots. A team at Anslo. led hy f-ook
Tien Lee. 1ben devdoprd a method to attach a radio-label. 
lt'lhlll'lium-99111, directly In lht• a111ih0fl)i. 

This "hiora11iophannact'ulical" ran ht- injt•clt'd 
inuav<'nnusly ;md is lakt'n up hy dots in the pali<'rll 's hody 

where it can be detected by measuring the gamma rays 
emined. 

As ye! only small-scale preliminary trials have bel'n 
carried out. However. these trials "repea!edly" detected 
clots deep in 1;te veins of the leg. and "in a !>mall number 
of ca..~s" also located pulmonary embolisms. 

The next step is to gain approval from the US Foud 
and Drug Administration !FDA). 1Soun:e: Clremistrr .<: 
/n,f1istn. 7 June 19931 

Photodynamic cancer therapy 

New York - Surgery. radiation and chemotherapy 
are the tluee mainstays of canct'r treatment. Yet 
photodynamic therapy (PDT> - which uses a la..-;er and a 
light-activated drug to selectively lull cancer cells - may 
some day join this trio. Quadra Logic Technologies 1QL T. 
Vancouver. British Columbia) recently received marketing 
approval in Canada to treat recufR'nt supcrfo.:ial papillary 
bladder cancer with il'i PDT drug. Photofrin. 

PDT is a two-step process. QL T. for its pan. 
initially injects patients with Photofrin. The compound-a 
raixture of dihematoporphyrin ether.; and esters lhat absorb 
light at 630 nm - binds to low-demity lipoproteino; I LDU 
in the blood. The greater number of LDL receptors in 
cancer cells causes a greater accumulation of Photofrin in 
these cells. compared to normal cells. QL T then 
illuminates the cancer cells with 630 nm light from an 
argon-dye-pumped Jao;er. causing PhOfofrin to absorb 
photono; and simultaneously releaSt' single atoms of oxygen 
that subsequently destroy cancer cells. I Extral"ted from 
Bio!Teclrnolo~y. Vol. I I. Juoc I 99J I 

T exa'> firm wilt make taxol from fungus 

A small T exa'i company ha-; been awarded the 
licen-;ing rights to help Montana State University 1MSll: 
801.eman. MT1 researchers develop a new telhnique for 
producing taxol from a previously unknown fun!lu~. The 
collaboration may lead to an improved method for making 
the promising cancer therapeutic. and save rare yew trees 
as well. 

Andrea Stierle. Ph.D .. an organic chemist in MST T's 
dt'pa11menl of plant pathology. first clislovt'rt'd tht' yt>w lrcl' 
rhal houst•d tht' unique fungus P years ago while hiking in 
<ilacirr Na11onal Parle in no11h-wl.'stem Montana. \\kn lhl' 
idt'a aroS<.> to look for a taxol-producing fungus in !Ill' h:uk 
of a yew. Dr. Stil'rlt' wt'nt hack to tht' park and ffltmcl 1h;i1 
a fungus scraped from lhc hark of lht' yew trel.' she had 
disl'ovt•rcd produi.:ecl ra:itol. Aftt·r three yt>ars of st'ar..:hing. 
no other yt'w tn:'es from tht' ~amt' art':i nf <ilal'i<'r P:irk 
hav<' ht-en found lo contain the raxnl-prndm:ing fun!IU-~. 

The fungus is a rww sprcit•s with ii.~ 1•wn 111·rn1~. 

which the." MSI r scil•ntisls nam<'d T1nonm r.1 ,,,,d,.,.,,,,,,,. 
1aft<'r Amlr<';i S1irrle1. It wa.~ 1krived from 1tw phlnt•m of 
!Ill' Pacific Yl'W f r.1111.1 hrrnfnlrtn. 
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Rt.'~an:ht•r.; cultuml 1he fungus hy 1Tan<;ferring 
hyphal lips from waler agar ton which pieces of hark had 
ht•l'n cultun'tl t on to modified myrnh,gical agar. Th.
presence of 1:u:ol in three-wt•ek-old cultures was confim1ed 
hy ma.'\s spectromelry. immunochemi.-;try. chromatography 
and radiochemical lahelling. 

Th.- potential commercial payoff from large 
411anlities of t:twl produced hy fungal cultures made the 
l\ISP discnwry a hot item. 

Cyt1lClonal plans to tran'iform the fungus into a taxt'I 
factory and become lhe wnrld"s leading supplier within 
li"l' year.;. D1,ing s11 may well rettuire fungal genetic 
engtnt.'l·nng experts. Sn far the fungal cultures haw 
prndm.Td 1\0ly nam>gram 4uantities of ta.,nl. 

To bl· a commercial success. milligr.un amounts 
nel·d to he chumed out. One possibility for im.-rea.-;ing 
production would he to isolate the pan ot the genome that 
was tr;ut-;ft.-m'll hetwt.'en the tree and fungus. Thi" -;ecti1\0 
likely contain" the 1a.,ol-syn1hesi1jng system that can he 
scaled up in'iide a yl'asl or bacterial cell. 

Another approach is 10 look for SJ'l'Cific regul::ttnr.; 
of the fungus. In many plant/microbe systems. a critical 
i:ompnnent of the host plant is required for rhe microhe In 
make its target i:nmpound. 

\\ltile fungal manipulation-; are under way in Texa.-;. 
Dr. Stierle will focus on the chemistry of her fungal 
namt'sake in Montana. Her goal is In find within !he 
fungal exlracl a chemical cousin that will supersede t.uol 
amt diminale 111xici1y problems seen in dinical trials. 

Jusr how the genes for 1.uol production were 
transferred hetween this particular Montana yew and its 
fungus rl•ntains an ecoh•gical mp;lery. But finding the 
non-I taxol-yidding fungus profoundly illustrates the need 
10 presl·rw the hiodiversity of ecmystems. 

Fungi i:nnstilufl· the largest group of !he e:1rth 's 
1•r)<!:1111sms. yel 11." per cent nf them have n111 l'Vl'n heen 
1awnomically ch'isifie1l. The lure of quick profils through 
nwkcular hiolo)!y ha<; forct'd professions likr mycology to 
lose r~l"Sli!!l' and funding ! Extracted fmm (;1'1T('//1 

f"11l!rnnT11ri: .\'nn. It. July ((l()_~t 

l.he'itock appliution.~ 

\' :tl.l.lnl' £!'1.'S lrvl' on the fish fam1 

Tlw \H•rhl"s fir.;1 lrvr ':tl'cint• for usr in fish fam1ini: 
h;1s just p:t~Sl'il 11.s m111al safelv trial in the west 11f lrl'l;md 
Tlw vaccirw prnlt'l.h ;1~airt-;t fumnculnsis. om· of thl' rnnsl 
1111portan1 1hsl';lst•s of f:tmll'd salmon aml 1ro111. :md ils use 
l nt1l1I consi1krahlv n•dt11.:l' till' use nf a111ihin1ics 111 
.1q11au1lturt• B111 ht·causl" 11 1s lhl' iniiustrv ·s first 
!-'.<"lk'lic;1lly t'll~llk"t'r;:d prn<lull and hec:rnsl" 111arkl0 I prin•s 
lnr .\alnwn are low. 110 comp:my 1s so far w1lllllf! lo 
111;11111f;1r111n· 11 

Furum:uh•sis. a virulenl and usually falal disease of 
salmon and trout. is caused by the h:tcterium Arromm1,1J 

s.1lm1•ni.-id<I. and infel."1it•n with _j-Jst HI bacteria can 
product• clinical symptoms. Strains of the hacteria haw 
enwrged that are resistant to more than one drug treatment 

Th.- live vaccine. BriVax. is a mutant of 
A. s11lnu>nicid.1. dewbped jointly by Trinit~· C()llege. 
Dublin and BioResean:h Ireland. a state company 
eslahlished to commercialize Irish hiotechnology. 

The safety trial in 1992 wa.o; the first deliberate 
relea.<;e in Ireland of a genetically modified organism. The 
trial found lhal. depending on water temJ'l'rature. the 
,·accine persisted in the fish for t>etween 1-l and y() days. 
and in the nutrient-rich Sl-diments under the tanks for at 
mnst eight weeks. 

Th.- vaccine is currently being injected into the fish. 
Th.- vaccine can be given manually using a dose gun. as is 
the ca.o;e on many fish farms. but for large-scale 
application<; it can be automated using a machine lo sort 
the fish and then injecl them at a rate of some 4.000 an 
hnur. In l'ilher cast'. the fish are lightly anaesthetized 10 
reduce the stress of l:>eing handled. BRI has applied for 
patents for the vaccine and !he genetic manipulation in 
all the major fish farming countries and is seeking 
manufacturing agreemenls. I Source: Nrw S.-ienri.H. 
2..J April t 9Q_~ t 

Agr-icultur-al applications 

F11s<Iri11m control 

Mngen International claims lo l:>e !he firs! 10 have 
demonstrated fungal resistance in genetically engineered 
plants al commercial levels. The company daims to have 
achie1.-ed a high level of tolerance ol F11st1ri11m will in tests 
perfom1ed on tomatoes. l\fogen scientists gl'nelically 
engint.'ered tomalo plants of the Moneymaker vanety to 
eJtpress genes. isolated from tohacco. !hat encode lwo lypes 
of :intifungal proleins. Three In 4 weeks after inoculation 
wrlh F11.t111i11m. engineered lines showed only mild 
symploms and suhsequenrly recovered complelcly tn 
pt'rfom1 a.~ wdl as uninfected conrrol planls. F11s11m1111 

killed all non-en!!incercd plants and plants Iha! contairwd 
nnly a gl'nt~ t•ncndmg for one nf the anli-fungal prntt•ins 
l\lo)!l"ll claims 11 has proved impossihk t!I find i:onH'nlinnal 
merhnd.-; capahle of t:(•n1rollin1! F1m1ri1mr in somt• plants. 
r Source: E11rnpt'lln Clrrnrrn1l .Vrws. IO l\lay 11111.~ t 

HP,\ TC mass producing male-only asparaps 

A rt•scarch team at th<' Hiroshima Prdei:1ural 
A).'ricullural Tl·chnical Cl·ntrl' r HPATCt has 1kvrlnp<.'(I a 
hintl·t·hnnlngil.·al ml'thod 10 mass produrl' ;1 high-gra1k 
mak hret•d nf asparagus planrll·h for i:onum·rl·ial 
n1l11va11nn. 

Till' me1l11>d hrnadly en1a1ls the prodtKIH•n nl an 
a<lwn111inus cmhryo lhrou~h llll' i:ullun· of shoot growth 
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poinls. ~ t."mbryos are lhl"n 1r.msferred to a medium with 
a high agar conlent for further development into plantkts. 
1be centre plan.-; to seek patent rights covering lhl" 
culture melho<l. I Sourc .. -e: McGraw llilr s Bioteclrnolo.~y 
1"ieMTM"1Itc/1. 5 July 19931 

How blue genes could green 1he Collon industry 

1be fabric dyes used today 10 colour cotton are not 
the world·s mosl emrironmentally friendly subslanccs. 
1beir ingredients are oflen hazanlous and their wastes 
polluting. and they take time and energy to work inti:' the 

doth. But plant breeders and genetic engineers may have 
the means to green the industr)" .. by producing cotton bolls 
that are brightly coloured to begin with. 

Genetic engineers are most com .. -emed wilh 
.. blueing" the industry. Two companies are trying to 
develop geneticaUy engineen"d cotton to make jeans blue -
Agracetus. in Wisconsin. and Calgene. in northern 

California. Calgt."ne is just starting its blue cotton project: 
Agracetus·s effort is further along - and is only one of 
many plam the company has tor cotton. It also wants 10 

engineer stronger. longer. finer. warmer and wrinkle-free 
fibres. 

The genetic engineers plan to insert into couon 
planrs the genes !hat are responsible for the production of 
the blue colour in the indigo plant - 1he source of blue dye 
until a cheaper synlhetic method of making it wa'i 
discovered. The genes would be engineered in such a way 
that they would be active only in the conon fibres. so only 
!he cotton boll would tum blue. 

Genetic engineering is not the only palh to coloured 
cotton: naturally coloured varieties already exist 
Sally Fox stumbled across these in the 1980s. She wa-; 
working with a conon breeder in California, trying 10 breed 
in'il"ct-rcsistanl varieties. and one of their pest-resistant 
stocks also happened to have rust-coloured fibres. "The 
fibre of 1hese cotton seed'i was very difficult to spin - quire 
short. and rather coarse." says Fox. "Bui the colour wa<; 
bcau1irul." 

Fox knew tha1 nalurally coloured conon wa<; hand
spun and woven around the world, but that no one had ever 
hred a strain !hat could be spun by commercial machines. 
In her spare 1jme. she began crossing the rust-coloured 
cotton with a high-quality. long-fibred. white variety. 
hoping to creale conon bolls wilh the colour or one an<l lhe 
fthn- or lhe olher. 

She moved lo California's San Joaquin valley - one 
of 1he country's prime collon-growing regions - to expand 
her breeding efforts, and hy 1988 she had produced the 
first machinc-spinnablc 1.:oloured cot111n. 

Today. Fmt has several machine-spinnable browns 
and greens. and is working on improving fibre quality in a 
range of others: greys, oranges, yellows. even a mauve. 
Blue. however. has eluded her and so far remains the 

province of the generic engineers. Couon from Fo:it.'s 
company. Natural Cotlon Colours. is being woven into 
shins. jackets. shef-ts and socks for major dothing 
manufacturers. including - despite 1he absen<.-e of blue -
Levi Strauss. 1Sourc .. -e: Neu- St·ientist. _q July 199.~ I 

Slug control 

Nematodes could provide farmer.; and gardener.; 
wilh lhl" ultimate weapon agairnt slugs. One species of 
nematode. less than a millimetre long. is a natural soil 
dweller and preys exclusively on molluscs. such as slugs 
and snails. 

1lle Agricultural Genetics Company IAGC> in 
Cambridge plans 10 pac:.age the live wom1s in day 
powder. Farmers and gardeners will be able 10 :ipply the 
worms as a spray after mixing the powder wilh water. 
'The mixture wiU last lhree to six months if stored in a 
fridge:· says Paul Rodgers. the company's research 
manager. 

11 is the first known example of a nem:itode !hat will 
kill slugs." he says. 1be worms burrow inlo slugs through 
a tiny pore on the back or the mollusc. They carry bacteria 
on their bodies which kill !he slug. and the worms 
reproduce in the cadaver. t...eding on the rich nutrienls in 
the dead mollusc. The company has worked out :i way or 
ma">s-producing the worms in fennenters. The wom1s may 
be on sale wilhin two to three years. 

Rodgers hopes that the new formulation will be 
popular because it only kills slugs. He points out !hat slug 
pellets, containing chemicals such as metaldehyde and 
me1hiocarb, are the only existing means lo control slugs, 
but each year the pellets kill a number of domestic cats and 
dogs. 

The company is developing lhc wonn-based 
formulation in collaboration wi1h the Agricultural and Food 
Research Council's lnslilute or Arable Crops Research in 
Long Ashton near Bristol. Rodgers says the worms will 
not become pcsl.-; themselves. and will largely die out in 
winier. 1Source: New Scientist. 6 February 199_,, 

Pesticide resistance of coca plant 

Man has long known !he stimulaling and potentially 
medicinal properties of cocaine. bur ils botanical raison 
d'etre has remained a myslery. Now. American scientisls 
are suggesting rhat cocaine - found in high concenlrations 
in the leaves of coca plants - provides 1he plan! wirh a 
natural defence again-;! inc;ects. They also claim that new 
information on how cocaine works in insect'i will provide 
a hiL'iiS for new, safer pesticides. 

Plant hiologists have Jong observed 1ha1 coca plants 
remain relalively pest-free d<'spite lhe facr that they often 
have tender new leaves which emerge after the pl;u11 is 
.~!ripped hy growers. James Na1h.u1son and his rnlkagues 
al the Ma-;sachusells General Hospilal in Boston hrlievr 
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1his is becauSt.' lhe amounl of c1~aine normally found in 
coca leaves is emlugh to be in-;ecticidaL 

Na!han<>on sprayed small amounts of cocaine on 
wmaro leaves and foun<l 1ha1 in">t:cto; placed on tht"se leaves 
stopped leeding. became hyperal"tive and. at higher 
concentrati<'llS of n1caine. died within 24 hours. Cocaine 
also killed mos4uito larvae. ht• reports. 

Nathanson helieves that n~aine blocks tilt" removal 
of an important neurotran-;mitter. octopamine. which passes 
m~ssages between nerve cells in insect'>. Blocking the 
remonl of octopamine (which nomnlly occurs by transport 
of lhis tramminer from the synapse into cells I results in an 
excess of octopamine. "TI1e effect is much like an 
overdose of adrenalin in humans - anorexia. hyperactivity 
and e\·en tlt'alh.'" says Nathanson. 

"II is possible that a chemical very specific 
f1lr blocking octopan1ine in insects could be a very safe 
1ype of pesticide.'' speculates Nathan<;on. "as it would have 
n•I!· little effect in humans." However. Nalhanson stresses 
that c1Kaine it'ielf would make a very poor pesticide 
hecause it blocks removal of both insel1 and hum:111 
neurotr:u1smitters. I Source: Chemisrrv & lndrcstn·. 

November 199.~I 

Japanese modify more edible rice 

Rice that is more edible and resistant to important 
pests and diseases is on its way. Researchers at the 
Mit'iubishi Ka'iei-funded Plantech Research Institute have 
used antisense technol(lgy to produce rice that contains less 
amylose: introduced genes to make rice resistant to two 
major rice pests; and used viral coat protein genes to make 
rice resist the rice stripe virus. 

The amylose content of rice starch is a major 
detenninant of the rice ·s eating quality. Amylose is 
R'gulated hy the "waxy" gene which encodes for a starch 
grain-ha.'>ed glycosyl transferase. Plantech ·s Ko Shimamo10 
rl.'vealed that antisense construct'> block exprt'ssion of the 
waxy gene and so lower the amylose content of the rice. 
More importantly. 1he antisense-transformed rice plants are 
as viallk as wild types and much more viable than existing 
waxy mutants. 

Psing the clas~ical 8,1t"ill11s rh11r111~iensi.s I Bfl 
endotoxin gene and protopla'it generation tel!mology. 
Slmnamoro and colleagues have engineered rice to resist 
lloth 1he brown plant hopper aml the striped slernborl.'r. 
The Planlech rcsearcher.; modifil•d the Br codon to ensure 
high expression pf 1he loxin gene in rice and report that the 
resrstam:e trail is s1ably inheri1ed. Although the rice is now 
rt•ady to he tested m field trials. there are no plan<; to do so 
ar rhe momenl. 

Full scale trials of virus-resistant rice engineered by 
rht• Japanese team are. however. likely to take place nexl 
year. To t'ngincer rice to resist tho:.> rice stripe virus. lhc 
tram ha.~ introduced j.?enes codinj.? for the virus coat proll'in 

into rice. 'Transgenic plants efficiently expressed the coat 
protein :md t>Wbited resistance aga.insl virus infection." 
Shimamoto nored. Small-scale trials have already fx-1.·n 
conduc1ed this year with tilt" transgenics and he wntim1ed 
1hat tilt" testing process will t>e s1cpped up some time nt.'XI 

~-.·ar. 

Plants that have been genetically modified w resist 
pests and disease haw so far been given genes from 
bacterial and viral sources. Now. attention is focusing on 
plants which have a natural ability to resist disease and 
pests. because genes conferring these traits should be easier 
to express in 1ransfom1ed plan1s. 

Richard Micht"lmore and colleagues at the 
University of California. Davis. are investigating till· 
genetic basis of disea.">t: resistance in lettuce. focusing on 
downy mildew catL'ied by the hmgus BremicJ lcJ.-:rw,u·. 
Parallel genetic studies on host and pathogen have shown 
that at least 13 dominant genes for resistance in lettuce are 
matched by 01•·1rulence genes in 8. l11ct11c.u. (Source: 
Clremisrn- & lndustn-. 6 September 1993 i 

lmprovin2 bioc0ntrol 

Biocontwl - using micro-organisms to conrrol plant 
disease - may receive a boos! thanks 10 the work 
Alan Paau. Mari Bennett and Lon Graham at W R Grace 
in New York. The technique is often overlooked. they say. 
because it is '"perceived by some as not effec1ive. reliable 
and cost-effective enough for present large-scale 
agricultural use." Now. howe\·er. the Grace team have 
found a way 10 increase greatly the activity of fungal 
biocontrol agents. 

The researchers have been looking at controlling the 
two common fungal diseases: root rot. a disease of stone 
fruits and cereals which is caused by the Rlri:ol"fonia 
fungus. and "damping off'. caused by the Pwlrium fungus. 
which affects almost all crop plants. causing seeds and 
stems to collapse. While workin!; with two other fungi 
Cliodc1di11m 1-irens and Tridrodrmra. to try to suppress 
these pathogens. 1hey found 4uite unexpectedly that 
exposing these other fungi to "deactivated or dead 
pathogens" enhances lheir activity. The fungi can Ile 
e;o;posed to 1he pathogens. which are deactivated lly heal 
treatment. ei1her during cultivation or during storage. 

The enhancement claimed by the researchers is quite 
dran1atic: in some c.1ses inactive fungi -;an even hecome 
active. They ljUOte tests using soil exposed In actiw 
l'rtl1111111 which show that. compared to an untn•ated conlrnl 
11ample. treatment with unenhan,:ed Trichoden'1tl caused 2 h 
per cent more crops to he infected. Howevrr. spraying the 
soil with the enhanced agent led to 12.fl per u-nt fewrr 
crops being infl'cted. they claim. 

Despite their apparent success. 1he researchers are 
ljllile unsure what is actually going on. They do nor Yl'I 

understand how < iliod11di11m or Tridrodemw suppress the 
pathc:gens. they say, nor elf' thry claim to know why thl'ir 
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enharn.-emelll technique works. lbey believe that somehow 
"exposure to the fungal pathogen excites or induces the 
biocontrol to more efftttively utilize whatever the 
mechanism is that hinders pathogen growth" !Source: 
Chemistn- & lndHstry. 2~ June 19931 

Synthetic forest tree seeds 

Dr. Steve Attree. a professional research associate 
in Professor Larry Fowke·s laboratory in the Biology 
Department. University of Saskatchewan. is developing 
new methods for propagating Canadian forest trees 
(conifers) using somatic embryogenesis. This involves 
removing single embryos from spruce seeds and culturing 
them on a specifically developed nutrient medium. In 
culture these seed embryos produce a rapidly dividing mass 
of tio;sue com(!Q~ of large numbers of immature somati~ 
embryos lnon-sexuaJ embryos) each one genetically 
identical to the original seed embryo. Thus from a single 
seed embryo with particular characteristics. potentially 
unlimited numbers of identical somatic embryos can be 
doned. 

Treatm?nt of the immature embryos with a specific 
plant growth regulator causes them to mature and they ..:an 
then be gem1inated and transferred to soil to form young 
trees. Until recently this process of maturation was 
inefficient and yielded rather poor quality embryos. Over 
the last three years Dr. Attree has dramatically improved 
the maturation of conifer somatic embryos. He hao; been 
able to synchronize maturation and produce large numbers 
of very high quality embryos. Biochemical and structural 
studies indicate that the mature somatic embryos have ao; 
much storage reserves (fats and proteins) as a nonnal seed 
embryo. A new method involving bioreactors hao; been 
developed to scale-up this maturation process so that 
thousands of embryos can be matured in a single 
chamber. 

Dr. Attree funher improved the culture system 
when he demono;trated that the high quality mafUre 
embryos could survive drying and germinated at high 
frequencies. Drying of somatic embryos mimics the 
normal developmental process occurring in seeds. Dry 
somatic embryos can be stored for prolonged period-; 
particularly w~l'n fro1.cn. Thus embryos pr0tluced 
throughout the year can be stored and germinated in 
the spring io provide cloned plant-; of uniform size. 
Dr. Auree found that the dry embryos can also be 
encapsulated with a protective layer to yield dry 
"synthetic seeds" capable of being handled by mcchanical 
seeders. In future, seed coats for such synthetic seeds 
will likely contain nutrient~. growth rcgula1ors and 
fungicides to promote early seedling establishment in 
rhe soil. 

The new methods for maturation, desiccation and 
encapsulation of somatic embryos of white spruce form rhe 
basis of a parent filed December 1991 in rhe USA and 
suhsequenrly world-wide by Univer.;iry of Saskatchewan 
Technologies Inc. These merhods should be valuable ro 

the forest industl')· for propagating specific trees with 
known charal'teristics such as inlproved wood quality. 
disease resistance and environmental tokram:~. llll"). will 
also facilitate handling and storage of synttll"tit: 1.:onikr 
seeds. 

Funher infornation available from Prolessor 
Larry Fowke. Department of Biology. University of 

Saskatchewan. !Source: Tire A~Biotech 811lleti11. Vol I. 
No. 3. May/June 19931 

Integrated Pest Management - A safer plant 
proleL'tion option 

Evidence continues to accumulate which offers 
indi·;ations that several of the commonly used pesticides 
alter the biological ecosystems. ini1iate a chain of non
target reactions. and exen significant influence on mil"TO
organisms other than those they are supposed to suppreo;s. 
Assessment of biocidal effects is naturally necessary ro 
avoid em.ironmental disruptions such as enhancement of 
non-target diseases and pests. and suppression of microbial 
antagonists which may act to hold non-target pesl'i and 
diseasl' organisms under chl'ck. 

We live in a world in which we have become 
heavily dependent on chemicals. The use of pesticide 
chemicals has vinually become an essential adjunct to 
modem agriculture. But then with any new such 
technology. there is over-use and misuse, and despite the 
appearance of pest resistance and recognition of some 
adverse effects of non-target organisms. little serious 
thought has been given 10 the potential long-term 
consequences of pesticidal use. In fact. Rachel Carson wac; 
probably 0111! of the fir.it to emphatically express the view 
that planet Earth wa.o; a finite entity. and thal Man and 
biosphere would be doomed, unless somehow we learned 
quickly to control the technological ability. Her clac;sic 
book "Silent Spring" in 1962 almost overnight shifted the 
halance. 

In recent years 5everal pesricidal side effects have 
been noted particularly in terms of destruction of induced 
antagonists. development of pathogen resislance 10 

pesticidal applications. disea.o;e insurgence, and above all 
general ecological disruptions. This awareness has led ro 
the concept of "Integrated Pest Management" 1IPM1. 
Implicit in its concept is development and utilization of all 
sustainable teclllliques and methods in as compatible a 
manner a.<; possible for an overall and efficient managemenl 
of the ~sis and p3thogens. Conceptually, it involves rhe 
selection. integration and implemenration of control based 
on predctecl economic, ecological and sociological 
con<>traints. Researches on minimal use of systemic 
pesticides and maximum relianLC on narural ancl regulatory 
mechanisms to maintain pests and diseases, below rhe level 
at which they cause economic damage is being currently 
strengthened. This approach has definire advantages over 
chemical options, panicularly where rhere is a possibilily 
of "managing" rather than "conrrolling" the porenrial pe-;rs 
and diseases lo achieve a balance, and has a self-regulatinjo! 
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system rather than tllle maintained by a series of crisis
driven unsustainable control measures. 

Realizing the magnitude of the side-effects exerted 
by a range of pesticides. the Indian Council of Agricultural 
Research 1 ICAR I has recently established a National Centre 
:·or Integrated Pest Management. This national centre 
envisages utili1jng various physical. chemical and 
biological mean'i of control and modification techniques in 
a compatible manner. 11te integration of control tactics 
such as plant host resistance. biological control agents. 
chemicals and culture practices into a "best mix" for 
keeping the devastating pests and pathogens under chel.k to 
an acceptable level, is the basic IPM doctrine being 
followed. Suo.:h a system shall naturally indude different 
levels of biological interactions. ranging from molecular 
biology to spatial analysis of population across 
geographical regions. lbt: centre has initiated the 
establistunent of an IPM data bank to serve as a national 
facility. and also to facilitate development of sound 
predidion models for major pests and diseases affecting 
crops of economic importance. 

Further information available from 
Dr. Bushan L. Jalali. Director. National Centre for 
Integrated Pest Management (ICAR). 646 Sector 21-A. 
Badkhal Road, Faridabad 121 001. !Source: Biobytes, 
Vol. 2, No. I. 1993) 

Food and food processing 

Progress made in food users of biosensors 

Product<; of biotechnology, ranging from monoclonal 
antibodies to enzymes, are successfully being harnessed to 
develop selective, sen<;itive sensors for analysis of food 
contaminant<;. But despite this progress, food safety 
application<; of biotechnology have been limited by, on one 
hand, resistance of food processors to new techniques and. 
on the other, opposition of wnsumers to biotechnelogy in 
general. The application of biotechnology to food analysis 
has progressed in recent years, but acceptance of the new 
techniques has lagged behind their development. 

Biotechnology-based diagnostics exist or are being 
developed for analy;o;ing contaminants at every stage of the 
process of bringing food to market. Although traditional 
anal}1ical chemistry and microbiological techniques havr 
met the needs for food analysis. the methods arc limited by 
complexity. time required for analysis, and cost. 

However, scientist<; arc using biotechnology to 
address these limitations. Immunoassays hav,. hcen 
developed for a variety of food compor1l·nts and 
contaminants including amino acid<;, sugar.; :10ls. 
pesticides, and organic compounds. Nucleic al . 11rrhes 
focu~ on identifying pathogenic micro-organisms 111 food. 
Biosensors arc being developed to detect food components 
ancl rnntamin;mls, <L'i well as to detem1i11e quality variables 
such as odour and taste. 

Until recently. new methods for monitoring food 
safety have been primarily novel applications of 
chromatography well known to the analytical chemist. 
These conventional approaches are important and represent 
the officially recognized methods of analysis in almost all 
instances. 

By contrast, immunoassay techniques hold promise 
but have yet to prove themselves to food chemists. 
Establishing the utility of such techniques will require 
tested applications: data reflecting precision. accuracy. and 
ruggedness: ;md above all. correlation with existing HPLC 
or gas chromatographic methods. 

The conventional technology for detecting 
Salmonella in food requires five days to ensure that :i food 
sample ts free from bacteria. By coupling 
"immunocapture" technology - which uses antib0<ties to 
capture whole bacterial cells - with standard enzyme-linked 
immunosorbent assay (ELISA) tedmology. this time can be 
reduced to 24 to 48 hours. I Abstral.1ed with permission 

from Chemical & EngineerinK News. 19 April 1993. p. 37. 
Copyright I 19931 American Cbemical Society! 

Improved potato chips 

Advanced Technologies, based in the Can1bridge 
Science Park, is using biotechnology to reduce sucrose in 
potatoes. Potato crisps and chips get too brown when they 
are fried if the original potato contains too much sugar. 
This happens when sucrose accumulates in potatoes which 
are stored at low temperature. 

As AT's European patent application 1530 978) 
explains, sucrose migrates to the tubers after being formed 
in the leaves by an enzyme called sucrose phosphate 
syntha'iC. or SPS. The company isolated the SPS protein, 
and analySl!d its amino acid sequence to obtain a DNA 
done of the gene that instruct<; the plant to make SPS. The 
modified version of the cloned gene was then introduced 
into the plant by AKrobacterium t11mefi1ciens bacteria. The 
modified SPS decreases sucrose synthesis - so there is less 
sucrose to go to the tuber.;, and less browning on frying. 
(Source: New Scientist, 28 August 199.l) 

New whey for yoghurt 

Cornell University scientists think they can get rid 
of the clear liquid on yoghurt or fromage frais hy 
manipulating the milk protein normally found in whey. 
This would solv<' an annoying food processing problem and 
increa<;e milk"s economic value. 

Carl Batt and his colleagues arc among the first to 
use a "rational design approach" to alter the properties of 
a milk protein and cre~te "minigencs" for transgenic cattle. 
Using a crystal structure of the whey protein hcta
lactoglobulin - the only existing crys!al structure of a nulk 
protein - the team selected the precise targets they wanted 
to modify. They substituted one naturally occurring amino 
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acid for ano1her. using a tedmique ca11ed si1e-01rected 
mutagenesis. 

To increase the yoghun·s tendency to fonn a gel. 
the team frn.-used on !he thiol group in !he protein. explains 
Ril·h:.utl Brandon. a food sciemi!.1 working wi1h Ban. Afier 
heating. beta-lactoglobulin fonns a gel when it cools down: 
and the "'freer" !he thiol group. the greater the gelling 
tendency of the protein. 

"'We have every reason to believe that lhese genes 
eventually can be expressed in cows. which would open 
new markets for !he use of whey proteins."' Bela
lactoglobulin is found in !he milk of many ruminant-;. It is 
thought 10 deliver !he vitamin rctinol. held in an interior 
cavily of !he pmlein. 10 nursing offspring. 

The modified protein reduces !he separation of 
whey. which accounts for the pllols on top of yoghun. by 
as much as RJ per cent. claims Bait. This work should cut 
the costs of making yoghurt, he adds. Yoghun made with 
small amounts of modified protein fonns a gei six to ten 
times ea.c;ier than ordinary yoghun. so eliminating the need 
for adding starch. Plus the processing t~mperature can be 
lowered from R5" C to 70" C or less. and curd takes less 
time to fom1. 

Ban a1so thinks 1ha1 !he modified pro1ein-; may be 
developed as 1ran..;;port agenls for pharmaceuticals. Sile
directed modifica1ions to !he in1erior cavity may pennil the 
protein 10 cany blood-c101ting factors or insulin through 
the stomach. he says. (Source: Chemi.ftry & lnd1utrv. 
21 Mar•:h 1994 l 

Chemical applications 

Starch-based biO<iegradable pla.c;tic 

Japan Com Starch Co. Lid. and an American 
business developmenl finn. Grand River Technologies 
I (iRTI based in Lwsing. Michigan. have started developing 
and prodm:ing slarch-hased biodegradable plaslic in a joi111 
venture. Unlike 1radi1ional plaslics made from pctroleum
hased oil. the new plastic readily decomposes and can be 
u.~eil as a composl fcrtili1.er for com. No scarcily of 
resources is likely since the plaslic is made from 
com. 

The new plaslic is fom1ed thrnut:h a special 
chemical and physical tl'l'atmenl developed hy Japan C.1m 
Slarch Co. Ltd. in coopcrarion with Michigan 
RiotechnolotW lns111111t· chem1s1 Ramani Narayan. It h;L<; 
remarkahly high resistance lo wall'r compared to com
hasecl plastic macle through thc conventional method. lmt 
decomposes into waler and carhon dioltide compll'tely in 
28 clays when huried in earth or a comr ost hin The 
plasric has thc same uses as pt•troleum-bas('d plastic hut 
is pollution-free smce it r;ontain~ no pctrnl.:um 
CfllllJlllllClllS. 

The companies have established a joint-wnture 
enterprise based in Lansing. f\1ichigan. t«' mass-produce 
Iow-pril-ed prodm.1s ba.'ied on thc new pla.o;tic. For !he next 
three years. the enterprise will try to improve treatment 
technology and !he production process to reduce the 
production cost from the present ¥500-1.()(XJ to ¥200-250 
per kilogram. which is comparable with pla'itic made from 
petroleum-based oil. to mass-produce dis(Y.lsable dishes or 
cups. film. paper coating. drinking bottles. etc. 

A patent for the new pla.c;tic is already pending in 
major countries around !he world. 

Funher infonnation available from: Japan Com 
Starch Company Ltd .. :!:!F Nagoya Tokio K~jo Bldg. 
20-19, Marunouchi 2-chome. Naka-ku. Nagoya 46(): 
Tel.: +81-52-211-2011: Fa.'t: +81-52-231-2024. !Source: 
JETRO. December 1993! 

Optical resolution of I ,2-Propanediol with microbes 

Daicel Chemical industries Co. Lid. ha.c; estahlished 
a new technology for manufal.1uring optically 
active 1.2-propanediol using microbes. The microbes are 
used for recovering the target optically active 
1.2-propanediol (by screening) from inexpensive racemic 
1,2-propanediol obtained through ordinary l·hemical 
synthesis. 

1.2-propanediol is a biologically active suhstance 
used a.c; the raw material for :he synlhesi:> of an•ibacterial 
agent~. but for use a.~ a medical raw material. ii will he 
necessary to separate the optically active S-typc and R-type 
isomers. The 1.2-propancdiol obtained through ordinary 
chemical synthesis is a racemic type consisting of a 
mixture of S-typc and R-type isomers. and the present 
method of separation of either of the opt;.:al isomers hy 
chemical synthesis is 4uite expensive. 

Applying the new technology. it will be pnssihle tn 
recover isomers with microbes which consume only om· 
type of isomer from an incxpcn'iive ra.:emic suhstance. 
I Ising these microbes enahles S-typc and R-typc isomers to 
be recovered at a high ratio of 97 per cent at an optical 
purity of 9R per cent and up. TI1C new technology is still 
under fundamental research, hut may allow optically adivl' 
1.2-prop;mecliol to he manufactured much chl·;1per rhan 
before. 

This microbe. which devours a 'iingk type of isnnwr 
dfkiently. ht·longs lo rhe genus Psr11dnmn1111S and was 

discovered hy scrl.'ening soil al :.l8.l points in Tsukuha < ·i1y 
and other parts of lharaki Prefectul'l'. 

Further information available from: l>aicrl 
Chrmical Industries Co. Lrd .. Tsuk.uha Research lnst1lllll'. 
27 Muyukigaoka. Tsukuha lity. !haraki Pref. lO~: Tel.· 
+81-29R-5h-U22: bx: +81-298-~fi-Pllll. tSoum·: 
.IF/RO. D1.·c1.·mh1•r 199l 1 
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Industrial microbiolog,v 

Chi1in rem<''·es lcxtilc dyes from was1ew:uer 

Lni1in can be used lo remove colour from waste
walcr disd1arges al !exti!t: J1cmg operations. according to 
researchers al North Carolina Slate University College of 
Textiles. Raleigh. 11te research 1eam. headed by Samuel 
Hudo;nn. as a.'isodalc professor of textile engineering. 
chemi~"try. and scieoc-e. and Brent Smith. a pmfessor of 
texlile chemistry. uses a bulk powdered form of 1he 
plentiful nalur:il polymer. deri,·ed frt'Ol crab shells. as a 
filleri11g agenl in a labora1ory decolourization module. 
.. we·re finding oul thal a small amounl of dlitin powder 
will dccolouriT.e a lot of wasle product. absorbing up 10 
211 per cenl of ilS weigh! in dye ... Hudson says. "Al SI :!O 
a Ion. 1he use of bulk chitin powder is a cheap way to 
relricve the colour from wa.o;tewa1er." Th.- dye-laden chilin 
powder. he adds. could be m.·-ycled for use in packaging 
malerials or for cofT1mcrcial fuel logs. In North Carolina. 
~ million pound<> of fabric are dy~d daily. and tex1ile
relatcd industries discharge more than 64 million gallons of 
waler dire1..1ly into the environment each day. 11te 
researchers note !hat regulation of dyes in wa.<;tewa1er is no! 
yel mandaled. bur some mills are required to monilor and 
report colour in !heir waslewaler discharge. IReprinled 
wi1h pem1ission from Chemical & Engineering News. 
I:! July 1993. p. ::!-l. Copyright (19931 American Chemical 
Socie1y1 

Bioreactor makes bone marrow and blood cells 

A !cam of scientist'\ led by Da";d Wu of !he 
llniversity of Rochcs1er ha.<> built a bioreactor that makes 
hone marrow and b~oo cells on demand. 

The binrcactor consists of a spongy material (usually 
a p<>lycarbonate pla.'itic1 and a small amount of bovin<! 
collagrn to encourage initial cell growth. As the reactor 
is perfused wi1h nulricnt medium. bone marrow cells begin 
to grow in dusters around the holes in lhc spongy 
malc:rial. 

Till' wlls grow in dumps similar to those in the 
hn1ly. unlike: cells J.!rown in tla'iks. which lie in jusl two 
dilllt'fl\ions. r.r.plains Wu. Harvesting is simple: most of 
till' cl'lls can simply he shaken from the: sponJ.!r. 

This 1s 1101 lhr first hiorcaclor to produce: blood 
cdls - another. drvclopeil hy a Californian cnmp:my called 
Aclvann•cl Trssm· <;rnwth. u~c:s nylon mrsh instcacl of a 
sponJ.!r. H1mcver. Wu hclrcvcs his rractor is a more 
acc.:uratt• rt•tlt•ctinn of 11:1rurc. 

Wu says his group·s ar1ificial hont• marrow 
u1111ai11s mosl of lht• s1aiic:s amt rypt•s of cells founcl in 
11;1111rai marrow. Ami he helrt•vrs lhc n:aclor appears 
to prt•:;t•rn• rill' slt'lll cells. "'the molht•r of all hloocl 
n·lls.·· 

Medic:tl appl.karions for the biorea1..wr·s proou1..1s 
could include 1raru.-plan1s of hone marrow for leukaemia 
patients. Al present. about a quart of bone mafTOw mus! he 
painfully harvested from a donor for each transplant. Olht-r 
uses could be blood transfusions. and lreating blooJ 
disorders like haemophilia. I Source: Cl1emisrn- ~~ 

lnJusrn-. 19 April 19931 

Biodegradable plastic using lactic acid 

The Shimad7.u Corporation developed production 
1echnology that uses lactic acid as a raw material. 
Shimadzu will begin 10 operate a pilot plant that will 
proouce I 00 tons annually to provide samples. In addition. 
Shimadzu will cooper.lie and fom1 affiliations with 
as.'io...iated businesses to develop practical applirauons for 
the plastic. Shinladzu plans to C01i.'ilru1..'1 a ma<;.<; production 
plant with an amual output of I00.000 ton<; by 1995 and 
set up an organi1.ation for ma.'is production. 

Shimadzu began research on lactic a<..id fermentation 
in 19!15 and in 1992 marketed a mould-wmoving agent and 
a plant activating agent. 

The biodegradable plastic developed by Shimadzu 
Corporation uses lactic acid produced by lac1obacillu.<> ao; 
raw material. fl is completely broken down 10 waler and 
carbon dioxide by mkTobes in the soil. and even when it 
is incinerated. little energy is required for combustion. and 
it does not produce nitrogen oxides. It therefore ha'> 
excellent properties from the slandpoinl of environmental 
protection. In lemls of strength and transparency. ii 
eclipses other biodegra<lable pla.<>tics. and when compared 
with plastics made from petroleum. ils perfomance is just 
as good or better. 

In addition. because it can be ma<;s-proouced in a 
continuous process from lactic acid femcnlation 10 pellets. 
the plastic is expeclcd to sell for about ¥800 per kilogram 
after mass production bcgill'i !present commercial product~ 
arc priced from li!WO to ¥2.0001. 

Possihlc commercial products include film. 
filaments. injection-moulded products. etc. More 
specifically. in 1ems of strength ii is about four times 
stronger than polyethylene at 20 kg/mm 2

• ii ha.'i c.r.cclknt 
transparency. and tonks promising a.o; a packaging matcnal. 
Other main features include: I l 1 Its regeneration cycle 
1 synlhesis ~ decomposition ~ synthesis I occur~; a~ a cycle 
in nature. and it has c.t.Cl'llent propenies in terms of 
preserving lhl· rnvironment. I::! 1 11 degrades in soil 11r 
waler in onl' year. It is possihle to adjust the time oceded 
for drcompositinn from lwn monlhs lo two years through 
the use of additives. I.~ I Oligo-laclic acids. which arc lhc 
mrcrrnediatc producls of degradation. actively promote 
plant growth. 141 It has a high ml'lring point nf IR'i" (' 
I 'i I It is easy to mould 1jus1 as c>asy as pla::tic frrim 
pc1rolt•1m1 I and can he used for a varirty of produds. 
f E.r.trartccl from Sl111k11l11n Ko~.1·11, I 'i March 1<>1)11 
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f.neru aud mvironnm1tal applications 

Many diffen-nl meth(l(ic; haw been considered in the 

prr ... loction or biofuds: ethanol from sugar bttt and v.·h:al. 
metham>l from wood. and '"egetable llil from col1.3. t>ut 
who would have thought or fueling a diesel engine with 
algae growing in sewage water"? D.P. Jenkins of West of 

England University in Bristol. UK is trying lo achiew ju~1 
this. A ::!5-kW prototype is already in operation. The 
chosen algae L'\ chlorella. a green monocellular algae whose 
photllsynth:sis is extn-mely rapid. After ha\ing been dried 
and gruund. it dire(.1ly fuelc; th: engine. while the carbon 
dioxide produced in the combustion is recycled in order lo 
improve the rate of photosynthesis. 

Accordi.rtg to Jenkins and his team. this process 
should allow for the competiti\"e production or electricitr. 
In order to produce the algae economically and in sufficient 

quantities. the researchers are planning to link a bioreactor. 
the Biocoil. developed by the London-ba.c;ed company 
Bioeechna. to the ge~rator. This type of biorea(.1or is 
composed of a trlll<;parent tulle approximately fiw metres 
in length within which the algae circulate in a nutritive 
liquid such as waste water. Tbc algae then develop 
through photosynthesis. One Biocoil unit should be able to 

pwduce up tn 15 1metric1 tone; of algae per year. A part of 
the algae produced would then be dried and ground to 
olltain a particle si7.e smaller than 50 microns in diameter 
llcfore b<-ing used as fuel. Tbc si7.e of the particles. like 
the cetanc index in other fuels. constitutes a characteristic 

element of the new fuel. By varying the diameter of the 
particles I from .JO co 70 mi crone;). the efficiency of the 
enizjnc is directly affected. The engine is started up with 
diesel and then gradually switches to chloreUa. Once the 
engine is running smoothly. the algae make up 95 per cent 
1•f the fuel. In the event of problems ii is possible 10 revert 
111 a supply of pure- dtcsc-1. One production plant consisting 
of sc-n·ral Biocoil m!ldulc-s could hav._. a capacity of 
21KI kW to.:! MW. The research wa.s financed by the l!K 
Dl•parlmenl of Trade and Industry and Bris1ol l!niversily. 
A rnmpany is in the process of hcing Sl'I up in order lo 
marker knkin-;· process and nego1i.11ions art.' under way 
\\ irh a numbt•r of different industrial partners. I Source: 
/_,, Nr1·'1rrdu·. Jmll' 19Q_, I 

r>11Pnn1 hiorrmed1;11cs Lhlorinaled soh·l•nts 

DuPont says it has developed a simple process lo 
h111rcmcdiall' chlorinated hydroca.rhons. The method. says 

senior wnsul1an1 Da\"id Ellis. is 1h~· firsl hiological way In 

llrillJ! snlvr111-co111aminafl•d grnundwalrr up to drinking 
wa1rr sland;rnls. DuPont lrstl·1I th<' lrdmiquc on a srlc1:te<I 
area al its Viclorta. TX sit<' and plan~ to compkl<' draning 
f•f lhl' I0-;11:re con1amina1inn lhcrc. When naturally 
nLrnrrin)i! micro-organisms in lhc groumlwalC'r arr frd 
sndimn '1r111oa1c aml sulphalr. lhry prolifrrat<' a111l us•: up 
av;ulahlr oitygm. says Eilts. Thr anarrohrc condi!mn 

prnmph them In usr tile cnnlaminallls as nXH~l'n 

s11h\lll11les. ·1111' halleria consume onr dilorim· atom al 

a time; perdtlll~thyll'tle gets dtewt•d down In trich11>ro

ethylt.>nc. then didowcthylcne. vinyl chloride. and finally 

ethylt.>nc. Ellis says the 1t·1.imiquc ha." wnritcd nn il5 rer 
cent of tcstl'd sites. Perfo!lllancc dcrendo; on the prl'~cnn· 

of thc required micro-t>r~anism. !Source: Chcmi.-,1/ l\"cd .. 

:!I April 19931 

Miaobial w~e treatment expectl-d to !loom o\·er 

next five vears 

Of the estimated 145 million tone; or municipal 
waste ~nerated in the llS each year. nearly ti." per cent 
!paper. yam and food wa.stest is considered easdy 
biodegradable and therefore e~-pecially amenable 10 
biological treatmenL Another I fl per L"ent I rubber. leather 
and pla.o;tic wa..,te I is considen.-d 10 be "potentially 
fliodegradable··. Currently. only a small fra(.1ioo of the 

potential market is treated by utili1jng biotechnology. 
Sewage tn-aunent. for instance. is ba.o;ed upon the 
enh.·um~menl of naturally-occurring human flacteria. 

Moreover. without fliological contractors. trickling filters nr 
various kinds of digesters. it probably would bc 

prohibitively expensive to purify municipal and commercial 
wastewater. According to a 8tLc;iness Communication'> Co. 
I BCCI .study. BioremeJiation of /la:arJmu H"awo. 

H"11.ttt'll"Jtcr. 11nJ Muni(ip11/ \\"11.tte. miLTo-org:anisms arc 
responsible for much of the natural degradation that slowly 

remediates contaminants released into the envirorunent. 

Thi.• spccifo: mechanisms involved include 
biodegradation (often through the biosynthesis of enzymes I. 
a1:cumulation. biologically-induced precipitation. bio
enhanced filtration. fonnation of biological barriers and the 
hiorcgeneration of granular activated carhon. Any of these 
methods have the potential to bc improved \ia genetically 
altering the micro-organisms involved. Currently. micro
organisms are being "improved" through selective hrec11ing. 

Ry 1998. the market is prrdicte1l 10 rise lo nvl.'r 
SI ..J billion representing a .J.9 per crnt average annual 

growth rate. 

The kry In hintt•chnology 's USl' in environmt•ntal 

managemrnl is the micro-organisms usl·1l. In many ca.ws. 
naturally occurring microbes arc used. Howl·n·r. 
prnprit•lary minollial l"tthure.\ are a wdl-<.•s1a'11i<;he1l and 
growing market worlh S.'9 million in ! ~192. Over the next 
fin· yrar.<;. thr markl·t fnr w;tsfl' tn•;11me111 microh1;il 

cultures should !!fllW at rwarly Ii pl'r lent '" rl·ad1 
SIOO million hy 1998. 

Landfarming especially oilfil·hl wasll' 

lanrlfam1ing - reprrsents a large markt•t for envi1nnmc111al 
remediation via lliotechnology. The oillidd has long n·hed 
on "landfanning" the hydrcx:arhon-rid1 (nntarnmanls 
product•d during petroleum rernvery. l>uring lamlfarn1111~. 
lhe wastes arc hurird anll ritpnsl.'cl to thr natural rnl-
1legra1linJ! microh<.-s presl'lll in ~;oil 

Rt•lt•1nly. H ha<; hru1me pnss1'1k lo '1101kJ!ra1k or 
nlht•rWl\l' rrrat a wider variety of ha1;mlnus wa.slt'\, 
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indmling oil.s. fuels . .solvents. pesticides and even heavy 
ml·lals. Ad\·alll.-ed microhial 1rea1men1 includes a variety of 
le.:lulitjues im·1•f\·ing hacleria. fungi. or olher micro
organisms. Mi1:mhial action can also CNlven .. wastes .. into 
energy lhrough biodegradation and femienlation. It is now 
pos.siMe tn "mine" old municipal waste dumps for methane 
and in future it is p<>s.-..;Me thal municipal waste will be 
convent•d dire1.:tly into fuel without air-polluting 
incineration. Com('f\'iling is another .. low 1ed1" microbial 
w;L'>tt' 1n•atmen1. B1•th .sludges and biodegradable solid 
wastes can he composted. Composting yard wa.'iles is an 
especially anractive option since it reduces air pollution 
and does not u.se municipal landfill space. The :-olid wa.'ite 
COmpl>~1.ing nr:rating COSI market is expet"ted IO grow IO 
S 1511 million hy 1998. The growth will significantly 
increa.'ie the si7.e and sophistication or the solid wa.'ite 
u•mro~1ing infra.-;tructure. (Source: Biotedrnolo.i:_\· 
R11/frri11. May I \IQ_, I 

F.nergy and environmental applications 

Sm.:1..-ess in Ala.'ikan clean-up 

Cleaning up oil spill'i by encouraging oil-degrading 
l>J1..1eria and fungi to grow was first suggested ::! I years 
ag1•. Now. with the publication of encouraging results of 
rhl· bioreml·diation technique ·s first large-scale test - the 
F 1.11111 \·aide: disa.'>1er - it appears 10 have truly come of 
age. 

The Euo" \ ·aldr; ran aground al Prince William 
Sound. Ala.-;ka. in March 1989. \-pilling 33.000 Ion"> of 
cmd1..· oil across :!.IKHI kilometres of rocky. hostile shore
lifK' A te;un from Exxon. the University of Louisville and 
Wes! Virginia I lniversily lL'ied bioremedialion. then untried 
011 a large-scale incident. to dean up the mess. 

The team 1rea1ed 1he beaches wilh two fenili7.ers: 
one an oil-soluble liquid (/nipol EAP 22 ). the other in 
:;low-rl•k;i.st• granules 1C1ut11mh/en1. In all. 50 Ion-; of 
nilroJlen anil 5 lorn; of phosphorus were spread across lhe 
heach1.•:; in the sumnll·rs of 19R9-9:!. 

These frrtili1rrs encouraged bacterial growth on lhe 
h1:ad1es In increase 18-fold. says lhe learn: ahour a lenlh of 
1h1.· ba1.11.·ria wen: hydrocarbon degraders. The rffrcls of 
1hi'> \\We slanting: the hacleria broke down 44-90 per cmt 
flf 1h1.· 1lr fft·n•nt hyiln>carbons in the oil. wilh resulls visihle 
lrflm 1h1• air afrt•r only ;, fortnighr. 

Th1.· 11..·:im moniron•1l 1he 1m:ici1y of rhe seawarer and 
rlw dll't:ls oil plank Ion. allil claims 1ha1 "no adverse l'ffecrs 
w1·n· found". How1·v1·r. rhr redmique will nor work on 
hi~hly polar or~anic rompounds. on oil thar has alrea1ly 
h1•1.•n 1kgraile1l. or in arras wirh a low oi1ygen supply. sm:h 
;1:; 1111111 llals or marsh1.•s. 

Allollll'r 1lrawhJck 1s thar l'ertain compounds 111 

nmk oil arnl 1lr1.·s1.·I absorb oil to oqianic malll'r in soil and 
sc11inwn1 and woul1l n·:;1sl degradation. Mranwhik. th1..· 
h1on•mt•1lration model huill up by the te;in1 is likely In lw 

ex~mdy v31uable in the planning of future dean-up 
operation'i. !Source: Chemistn- & /nJrwn-. .i Ap~il 199-l 1 

Biofilters spruce up sewage for 1he Seine 

Parisiam are worred aboul the watl."r quality or t~ 
Seine. In May 199::! hundreds of ton'i of fish died after a 
stom1 flushed untreated sewage inlo the riwr. Bacteria in 
the sewage consumed so much oxygen that the fish 
~.-uffocated. Now tw<l prototype oxygen pumping sp.1ems 
are breathing life into the river to prevent it happening 
again. 

A better solution would be to prevent sewagc 
01.-ertlowing and escaping into the river. The government 
of the Paris region ha.'i embarked on a projet1 wonh 
9 billion francs I£ I.I billion I to tackle the problem. As 

p<ln of the projel.1. the government ha.-; commis.-;;OOC'd a 
new type of sewage treatment plant for the suburb of 
Colombes that uses bacteria in biofillers 10 treat sewage. 
and should never overflow. 

There is a shonage of land along the river bank at 
Colombes. and lhe biofilter system. which cost-; 40 per cenl 
more than a traditional plant. wa'i chosen because ii takes 
up only aboul 60 per cent or the space. The Colombes 
pl;uit could serve as a model for other large cities where 
construction space is limi1ed. The plan1 is being built by 
1wo French companies. OTV and Degremont. It is not 
expet1ed to be finished for al least five years. and will cost 
2 billion francs. 

Biofilters were invented about IO years ago. Tllt'y 
have been lL'ied before on small treatment plants. but never 
on the scale planned for Colombes. They are derived from 
.. trickling filters ... bed-; of volcanic rock on which bacteria 
grow and break down pollutant-; a-; water trickles through. 

In conventional 1rea1ment works. oxygen is pumped 
through sewage in large basins where hacleria eal the 
pollulanls. After aboul Hi hours the waler ;uid rcsulling 
sludge. which includes some hacleria. are feet inlo a 
decanting ba.-;in. Over about four hours the solids sink lo 
the tmnom. leaving the water cleaner. and are recycled 
hack into the firs• lank. 

Water enteriniz the Colombes pl;uir will floy; 
1hrough a series of lhrce hiolillers al a rate of 
2-X cubic metres per second. The fillers arc packed with 
day beads thal carry bacleria fixed onto !heir surface. TI1e 
first lilrer carries hacl~ria lhat feed on organic: pollu1an1s. 
Bac.:11.·ria on the second filler transfom1 an11no11ia in lht• 
waler into oi1ygcn-contai11ing nitrates. In 1hc third liltt·r. 
hacleria living in :m nxyg1.·n-free environnwnt :i.·111ov1.· 
oxygen from 1hcse compounds. n:leasiniz nitrogen gas. 111e 
whok process lakes tlm·c hours. 

Till' Colomhcs planl will have rhe capacity 10 1n-a1 
four tirncs as much waler as ii normally receives in dry 
wearher. During very heavy raimtonns. lhe thrrc hiolilters 
will wnrk in parallrl. each rt•n•iving one third of rht• now. 
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l'nder these ~:ondition-;. b3':teria feeding on cart>on
cont:tining pollutants and ammonia will !:Ike over in :ill 
thn-e filters. Nitrates will not then be treated. but they ;:.o: 

less harmful than ammonia. which depletes oxygen and 
kills fo;h if ii escapes into the river. 

1bc Colombcs plant will remove phosphates by 
adding chemicals to prcc.:ipitate them out. lbe system is 
one fifth the si1.t" of existing methods. and produces 
phosphate sludge th.'lt is thn.-e times as COfk.l."ntr.ued. Ir 
demand stays al current le\·ets. all the 80 tons of dry sludge 
pmdtK.--ed by the planr ead1 day will be used on ne:trby 

famdand. (Soun.-e: Ne"· Scientist. IO April 1993) 

Gene cloning picks up something na.'itv on the bea1..il 

1bc co1wentional method for testing water quality 
is 10 s:unpk the sea waler and wait for ba1.."teria found in 
sewage 10 grow on Petri 1Jishcs. This pnx.-c.-ss is slow and 
it can lakes days to identify if there is a risk and 
longer to give the all-clear once it is safe to surf 
again. 

Oifford Brunk. a molecular biologist from !he 
l'nive~ity of California at Los Angeles. and his colleague 
Da\·id Otapman. a marine biologist. are developing a 
faster. better way to monitor bacterial and viral pollution in 
sea water in just a few hours. using the latest tools in 
mole1..·1J!ar biology. Southern California's often filthy water 
is noi unique. says Chapman. 'This teclmique is applicable 
to any potentially polluted water." 

l1te new method-; exploit a technique called rhe 
polymera.o;e chain reaction !PCRJ. Traditional tests for 
warer quality moniwr just a few bacteria. nolably 
Esd1eric/1ia rnli. which is abundant in sewage. If E. coli 
is !here. rechniciam assume that na.o;tier b:icteria and viruses 
could he lurking loo. But some pathogens seem to live 

longer than £. coli. and many living £. coli srubbomly 
refuse 10 grow in culture. so infom1ation from culture test-; 

is hmilt:d. 

The first step of the new method is to filrer !he 
bacteria from the sea water. 1ben the technicians use 
en1.ymes, de1ergento; and frec1.e-1hawing lo burst the 
bacteria open and extract their DNA. 

Next. they use PCR to produce millions of copies of 
a precise segment of bacterial DNA. which is common lo 
many bacteria bul which ha'> variation'> unique to particular 
strain'>. This is done by adding riny genetic markers which 
hind 10 each end of rhe key segmenr. A DNA-synthesi1fog 
en1ymc is then used to copy the marked segmcnl over and 
over again. 

The segmenr of DNA can also he used lo identify 
individual strains of bacteria in lhe samplt-. Thc eitact 
pattern of ba'les in the segmrnt differs in each strain of 
hacleria. Technicians !hen use cn1ymcs to cut thr scgmenl 
into fra~ments charac!erislic of diHercnl slrains of 
bacteria. 

Tbe frapnents are identified t>y a tC\.·hnique calkJ 
ele'-1rophoresis. The fragments are drawn thwugh a gel t>y 
an elt.~tric field and different sized .:hunks trawl dalkn."fll 
distan1..-cs. The result - which is analysed hy computer -
indicates whid1 ba1..1eria are present in the waler. anJ how 
much there i-; ct ead1 one. 

The pnx.--edure works well in 1he lahorarory for 
about a dozen types of ba1.."teria. say Chapman and Brunk. 
and they are now 1ran.<;ferring the method 1e> rhe field. 
Meanwhile. the ne:uby Orange County S;mitatioo Di~"tm:rs 
are also using PCR to detC\.1 dangerous viruses in sewage. 
like the one thar causes hepatitis A. I Source: 1\-.. n· 
Scientist . .24 April 19931 

Weeding out the troublemakers 

Gardeners waging war again.'>1 weeds in rheir lfowt:r
bcd-; may be agha.o;t 10 learn that 11.S sciellfists an· 
cultivating them - to dean up contaminant'> from industrial 
sites. 

Scon Cumingham fr001 DuPont ha.-; identified 
two weed'>. hemp dogbane and common ragweed. thar may 
be used on lead-contaminated soil. This proce~. where 
green plants remove. collect or render pollutants hannlcss. 
is called phytoremediation. 

Cunningham found a common ragweed gmwing on 
a lead-contaminared site which had lead concenlrationo; of 
700ppm in it-; leaves and 2.000ppm in its ~•em. "Over the 
years. the ct.mmon ragweed ha-; learnt ro pick up and 
tolerate lead and is now different to orher ragweeds ... he 
says. Similarly. he found hemp dogbane on the same sih: 
with lead concentrations of 400ppm in its sap. 

Reclaiming the lead is simple. and energy-efficient. 
claims Curmingham: jilst collect the weeds. throw rhc..m in 

a kiln and shut the door. ''Tfr process uses the trapped 
solar energy from in.-;idc the plant<; to rnla1ili1.e tl.e lead 
material. This condenses on a condensing plate of kad 
nxide that is rhen placed in a lead smelter." 

However. Curmingham warns that !he weeds' lead 
accumulation abilities are not comistent aaoss soils. Mosr 
metals. and lead in particular. have numerous fom1s in the 
soil. not all of which are equally a\ ailahlc for pfanr uptake. 
he says. 

Plants that are tolerant to heavy metals are relatively 
common but most do not accumulate significa11t quantities 
of the metals. Cunningham began his search for plants 
suitable for phytoremediation with a small ~our of planrs 
called hyperaccumulators. Often found growing on ore 
outcroppings. these plants showed whar "hiomining" could 
achieve. Nickel in 1heir sap could reach over 25 per cent 
hy dry weigh!. and lead lcvel.s were as high a<> R.200ppm. 
Bur because they were small and grew slowly. they wl'rl' 

not suitahle for large-scale use. all hough hn·eding and 
n1olecular hiology may change thal in the future. daims 
( ·unningham. 
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Pbnrs evoh·e- in lhi.'i way because il is lo their 
ath·amage. Cunningham says. as hea,.·y me"lals c1mtrol 
palhotz'-'11S and insects. He- is t"Ofllinuing his que-sl for 
""really we-ird plams·· beuuse he wanls one abk to up1ake 
~0.000 ppm. Bui Ir migh1 ha"·e to use generic engineering 
to gt•I one. he says. 

StiU. Cunningham is convirk.-ed !hat ph~10-

ren~dia1ion is \iable when poUutillllS are near the surface. 
are relatively nun-leadl3ble. co,.·er large surfa~ areas and 
pose linle immediate ri.'ik to health or the en,.iroru11en1. 

Economicall~·. Cunningham claims lhe prospects 
look excellent unless lhe wasle site ln'i been co"·ered wi1h 
concrele and needs lo be dug up before planting. 'The 
major cost is lhe 31UlUal harvest. so lrees which could store 
1~· kad for ::i long tame would be lhe best solution. he 
says. Phyromnediation is nOI ready for full scale pilor 
demon.'ilr::ilion.'i yet. bu! he hopes it soon will be. I Source: 
Clr1·mi.ttry & lnJ11stn·. 3 May 19931 

E. PATENTS AND INTELLECTUAL 
PROPERn· RIGHTS 

Canadian Planl Breeders· Rights Act amended 

On .i March 1991. Canada became a party to the 
International Convention for the PrOlection of New 
Varieties of Plants 1UPOV1 as revised in 197R. The Planr 
Breeder.;· Rightc; Act came into effect in Canada on 
6 November 1991 following lhe publication of Regulation'i 
for canola. chrysanthemums. potatoes. roses. sovht-ans and 
wheat. 

Amended regulations came inlo effect on 
HI March 1993 which include lhe foUowing newly 
prescribed categories of plants now eligible for protection: 
o::its. dianthus. poin'il"ttia. strawbcny. barley. flax. apple. 
alfalfa. bean. pea. potentilla. cheny. pear. african violel. 
yew. grapes. com. 

The existing At1 and Regulalionc; provided for time 
perio<ls following sale within which a breeder is enritled to 
apply for plant breeder's right~. 'The Reguiationc; have 
been amended somt>whal in this respecr. and also 
lramiuonal provision-; have been provided for the most 
recently prescribed calegories. provided rhal rhe applic.ition 
for prorecrion ;s likd by IO March 1994. 

For applicarionc; filed unril lhar date for one of rhe 
re1.:e111ly prt'scrihcd categorit>:;. the following lime periods 
apply A brt>eder of a new variery of apple. cherry. pear. 
yl'w or grapes is entirled 10 apply for planl breeder.;' rightc; 
provi<kd he has nor sold or concurred in the sale of rhe 
variety ou1sidc Canada prior 10 I Augusr 1984 f new 
Regulation 7 11 Hall or inside Canada prior 10 
I Au1ws1 1990 fold Regularion 6). For a new variely of 
any of rhe orher recenrly prescribed caregories. a breeder is 
enflrled 10 apply for plan! breeders· righl.'i provided he has 
not sold or concurred in the salt> of lhe variey nulside 

Cmad3 priono 1 August 1986 I new Regulation 71 1 "b I! or 
inside Canada prior to I August I '}90 I old Regulation 61. 

ror a new variety of one of lhe ca1egories of planrs 
formerly prescribed. and for new varieties of aU categories 
of plants for whit-h applic3lions are filed after lhe 
rr.msitional (l1'0Vistons expire on 10 Man.-h 199-1. lhe 
following time periods apply. The Canadian :1pplication or 
a foreign priority applrcation must be filed bEfore lhe 
breeder seUs or <:Ork.-urs in 1he sale of the new variely in 
Canada With respet1 to sales or l."OllCUrreoce in lhe sale 
of ::i new varier)· outside Canada. lhe hreeder has six years 
fron\ such at1ivity within which to file its Canadian 
::ipplication for a new variely of apple. cherry. pear. 
yew or grapes. and four years from such at1ivity wilfun 
which to file its :irplication for any other new 

variety. !Source: The A.1tBioteclr Bulletin. Vol. I. No. J. 
May/June 19931 

Er)1hrOJ!<lietin six-year patenl <iispule sellled 

After almost six years in and out of court'i. two 
biotechnology firms - Amgen and Genetics lnsritule - have 
senled !heir biner dispule {lver patem rights 10 
ef)1hropoietin ( EPO >. 

EPO. used lo stimulate red blood cell growrh in 
anaemic palienlS. is the biOlech industry's leading drug. 
A.mgen's US sales for dialY5i'i parients alone reached 
$506 million in 1992. Sale:; are also growing abroad and 
for olher uses. Genetics lnsritute cannot sell EPO in lhe 
US. but markers il abroad. 

Amgen tw been in a stronger position since 1991. 
when a lederal appeals court upheld ils principal EPO 
palent and ruled Genetic Institute 's patent invalid. After 
unsuccessful appeals which went as high as the US 
Supreme Court. Genetic ln'ilitute has agreed 10 senle. and 
will pay Amgen $14 million. 

In early 1990 - while both companies' EPO patents 
still were con'iidered valid - a federal court ordered the lwo 
finns to reach a cross-licen'iing agreemenl. However. no 
agreemem wac; reached and the fighr continue<l. 

The senlement clears the way for Amgen to receive 
addi1ional patenrs. In lale 1991. rhe Patem & Trademark 
Office decided a paten! interference proceeding in Amgen's 
favour. But Genetics ln'itilUte made a lasl-di1ch anempl to 
challenge the ruling. All lawsuit'i have now been dropped. 
anJ Amgen expect~ lo receive process and product parents 
for recomhinanl EPO. (Extracted from Cilemiml & 
Enxinurinfl New.r. 17 May 1991, p. 171 

Burroughs Welkome AZT patent'i upheld in court 

In a move thar pur a premarure end 10 a jury rrial. 
a federal judge ha-; decided to uphold Burroughs Wellcome 
Co.' s paten! rights to lhe drug Azr f lidovudine ). u~ed ro 
fighr human immunodeficiency virus (HIV) infecrion and 
All>S. 
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The ruling. made un 22 July 199.' in US Distri1.1 
Coun in New Bt•m. NC is against effons b~- two smaller 
drug firms - Barr Latx.1r.1tories : Pomona. NY• and 
Novopharm •Schaumburg. ILi - to oiler cheaper. geocric 
fomis of the drug. Barr and Novopharrn h.ive appealed the 
decision to the L'S Coun of Appeals in Washington. D.C 

The case stemmed from patenl infringement 
complaints filed by Burroughs Wellcome again~ Barr and 

Nornpfmm. which are seeking rights to market generi1.· 
forms of AZT and have filed abbreviated new drug apphca
riom ltl th."ll effect with the Food & Drug Administration. 
The two generic drugmakers contend that researchers at the 
National Institutes of Health are co-in"·entors of AZT and 
rhat NIH should therefore have 5ome rights to the drug·s 
patents - which :ire currently held solely by Burroughs 
Wdkome and do not expire until :.!005. 

NIH suppons the companies in thi-; view. and is 
willing to let them produce generic AZT. 1bc agency ha.-; 
already granted Barr a non-exclusi"·e licence to marker 
AZT. Novopharm also has applied to NIH for a licence. 
but rhe agency ha.'> delayed granting it pending resolution 
of the patent-infringement case. NIH also could have sued 
Burroughs Welkome directly. bu; has held off doing so. in 
pan because it believes the patent validity issue is being 
adt."quately ell.plored in the private-sector lawsuit. 

lbc pending appeal of the case will seek 10 obtain 
a judgement on whether the ruling wa.-; proper. If the 
appeals coun agrees with the defendants· claims that the 
judge ·s decision was inappropriate. the ca'ie would 
probably be remanded hack to the same district court. with 
a new jury but probably not with the same judge. 

I Abstracted with permission from Chemical & Engineerin~ 
NeK·s. 9 August 199.3. p. 14. Copyright 1199.3> Americ:m 
Chemical Society I 

Researcher donates patent right-; to WHO 

Manuel Patarroyo. the Colombian immunologist 
who claims 10 have produced a malaria vaccine. is a man 
of his word. More than three years ag()-as sceptical 
researchers anacked the methodology and ethics of his field 
lrials-Patarroyo pledged that if the vaccine proved effective. 
he would c!ooale his patent rights to the Unired Natiom. 

Patarroyo pubhshed positive result<; from a new 

Colombian clinical trial in the uznat early in 1993. In 
May lll<H he signed over lhe righls 10 the World Heahh 
Orizani1.ation · s Tropical Disea-;es Research ffl>R ~ 

programme. 

If 1he vaccine's prnmi.se is Ct'.'nfirmed, he wants ii 
made widely availabk ;L'i quickly as possible. and nol lied 
up in l<'ngthy discussions about royalty payments. Further
more. he says. he would nol feel comfortable making 
money from the vaccine for himself or for his Institute of 
Immunology al the National University of Colombia in 
Bol'!ota. since his work relied on some .~ 1,000 Colombians 

wht• took part in clinical trials. I E~tra1.1t-d from Snena. 

\"ol. 2b0. 28 May 199.'I 

t·. BIOINt-ORMATICS 

Ao;ia-Pacific Journal of Molcrnlar Bit•log"· and 
Billfechnology 

In the driw to be the major growth region into the 
third millennia. biotechnology is going to play an imponant 
role in many of the economies of the Asia-Pacific region 
As the cOO\.-eptual 30'1 scientific basis of modem 
biotedmology. mole1.·1ilar biology is having a puwcrful 
impact on many of the research problems of concern 10 the 
countries in the Asia-Pa1.;fic region. The application of the 
various approaches associated with recombinant DNA 
technology 10 various research problem-; is beginning lo 
bear fruit. However. within the region. a vehide for the 
publication and dissemination of research result-; is not a.<; 
yet available. Regional researchers have little choice but 
10 submit the results of their work to journal-; in the 
"de"·eloped" countries. ofien encountering bia.-;es a">sociated 
with their resean:h being pem~i"·ed as "lower priority" 10 

readers in the developed nations. 

II thus seems appropriate and timely thar the 
initiative be taken Ill publish a regional journal in the Asia
Pa1.;fic region 10 cater to this need in the field of molecular 
and cellular biology. and biotechnology. As a result of 
rapid progress in the past few years. a core group of 
researchers is now available in the region to forn1 a 
credible and effective editorial team. The editorial te:un 
which has been assembled span-; all 1he ba.o;ic and applied 
aspect<; of molecular biology and biotechnology and is 
distinctly Asia-Pacific in its representation. 

The Journal will be a joint publication of the 
Molecular Biology/Genetic Engineering Subprogramml' of 
the National Working Group on Biotechnology. National 
Council for Scientific Research and Dc"·dopmcnl 
(!1.WKSN1. Ministry of Science. Tedmology and 
Environment. Malaysia and the Malaysian Society for 
Molecular Biology and Biotechnology. Although rhe 
publication of the Journal is ba-;ed in Malaysia. rhr primary 
objective of rhe Journal is the promotion of molt'cular 
biology and biotechnology in the Asia-Pacific region and. 
ultimately. 10 be accepted globally ;\s an import;uit 
scientific publication. 

The Journal will bc committed 10 rhr advancrnu.·n1 
and dissemination of fundamental knowlcdge in !he tidds 
of molecular (and cellulan biology and biotechnology. 
Papers are solicited from researchers in all relt'vant 
art'as of bask an1I applied research. indmlillll medi._·ine 
and human health. veterinary medkine. agritulturr. 
indu.~trial. food and environmental hiolechnology. Of 
special interest will be papers related 10 research 
relevanl to 1he needs and prohlcms of the Asia-Parilir 
region. 
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Tl1l" Journal will publish ~ fol'·-•wing t~"JleS 

of p:tpers: 1I1 Res..•arch papers: •:!I Rl~arch 11t>les 
1 hnd repl>rt.-; 1: Ll 1 Occasional mini re"iews I in\·itt•th: 
1-l 1 Book reviews: I 5 t ~lel1l"t1 abstr.KlS fron; regional 
scil'fllilic lllt"t:"lin~: 1ti1 Di~· of s.:iemific events Ill 

till· n•g11m. 

Ch.111ge in MSDN host i:omputer resulls in improved 
Sl.'fVKl'" 

Tile !\ticrohial Strain Data Networlc I MSDN I is an 
intemational non-pn>fit-making organiz.ation pro\·iding 
spc'Ciali1.l'd infom1ation and communication servil-CS for lik 
sciemisls. The MSDN is run fror.1 a se1:retaria1 based in 
Cm1bridge_ PK. with part-lime support from the FS. and 
m·t•rset•n by an international Comminee of Management 
l\tSDN is espt:"l'lally concerned with the promotion and 
e~1ahlishmen1 of communication links world-wide in ontcr 
lo cnu•ura~ scientific data exchange and cooperation. 

A uni11ue package of speciali7.ed on-line databa.'it's 
and bulletin board-; are distributed through the MSDN 
network covering microbiology. biotedmology. gmctics 
and t:iiodiversity infom1atioo. Di,..erse data sourc..-es include 
i11fom1ation on microhial isolates charal1eri1.l'd in rnlture 
colkctions world-wide. '1l1cria and "irus ta.'\onomic 
infom1ation. bibliognphic and legi:;lative infomtation. and 
others. Datahascs describe hyflridoma.s, cell lines. and 
molerular probes as well a.s micro-organisms. MSDN 
suhscrillt·r.; additionally havl' accl'ss to the dataha..Sl's 
distribut.:d by IRRO 1 Information Resoun:l' on Relea.-;e of 
Organi~ms into the En"ironmenl). 

As of I May I Q<i_~ MSDN move:J its host computl'r 
from Briti:;h Telecom 10 the Ba.c;e de Dados Tropical 
I BDTI computer in Bra1jl. This is the first stage in the 
development of MSDN a.~ a distributed system of regional 
n;ldes. The nuwt> takes advantage of lhe latest ne1working 
redmologies and provides a much improved service for 
MSDN suhscribers. MSDN is now an integral part of the 
h11eme1 and is easier and cheaper to use than prc,..iously. 
Tht• ch;mge of hosl has rcsulll'd in se\·eral significant 
d1anges as regards the on-line resources now availahk. and 
all 1lirectly benc.•fir subscribers of the MSDN network. 

The host computer can he accessed in seconds 
from most rt.'gi1•ns in lhe world. The MSDN network 
continues to llt· availahk through the puhlic data networks 
!X 25. IPSS. GNS1. Tilt> new computer address !NIJAl is 
72.t119250 I IJ. For subscribers in the US wd Canada 
;Kn·ss is possihll' through &:oner via SpnntNl't. 

A major 1ll'velopment is that MSDN is now dirl'ctly 
;Kn·ssihlr through rhe lnternel !hdt.ftpt.hr or 
192.207.19'.'.ll. Thl' ln1eme1 is a huge global network 
n( (ompult•rs ori~inacing from Che academic.: and 
n·srarch communiries. aml now incn.·asingly usl'd hy 
commrrcial organi1.a1ions. I JniH·rs11irs and othrr aca1kmic 
rst;ihlishmenls arr likely 10 have an lntl'mcl connecrion 
iiivin!( thr henclil of frl'l' ll'lecommunication links In 
MSDN. 

For those cum:nll~· ·"·ithout ac1.-ess to lhl· lntcffil'I. 
~ic.1 wh<> an· in1cn:-sted in this 3(.Ccss path. there are a 
number l•f third part~· Internet servil-e pro\·iders wim enat>k 
wmmercial users to use the lnternc:I. E'3mples indmk 
Delphi tl1S1. Demon tFK1. and El'net tse,..eral Eun~an 
countnes1. The MSDN SClTCtariat stall will he happy t11 
imwide further details 3lld ad\·ise on 3\:C.:l'SS. 

A c.:ornpletely re1oised method of pa~·ment ha.-; hecn 
introduced allowing unrcstril1Cd use of MSDN dataha.'iCs. 
A flat subscriptinn fee is re!fUested in ad\·an .. :c on 
registration and co\·ers a SL'\ monthly pt:riod. It is no 
longer neces.c;~· to watch the dock when searching. 3.'i 

charges are not ha.-;ed on connel1 time. An exception is 
8iO(ed1 Knowkdge Sourc..-cs 1 BKS I where a 1lataha..'i(_• 
surcharge is applied. 

<..narges are as follows: 

UK pounds FS dollars 

Individual 'single mailbox) 7'5 
Group lup to six mailboxes) 350 
ln.'ilitution lup to :!O mailboxesi 7flf) 

An incredible \·ariety of Internet hosted gent-tic. cell 
biology. l"COlogy and other scientific resource.~ pnn·ide a 

valuable complemeni to rhe MSDN databa.'ies. These 
include molecular sequence data hanks. cell line and 
molc(.-ular prohc datahases. specialisl scientific llt'WS and 
discussion groups !e.g. on biological species rnn.scrvation 
and diversity). natural produl1S dataha.c;e. and many 
more. 

Most MS: '' distributed databa.<;es now use a 
common search software. INFO. developed by BDT. This 
is a simple to use yet powerful text rctrie,..aJ system. A 
series of menus allows browsing through !he dataha..<;cs and 
bulletin hoards. If preferred a particu!ar dataha.'ie.' can he 
!\elected directly. 

A new feature is the facility tn carry oul cross-file 
searches. If un.c;ure of th.• best dataha.o;e to use. a search 
can he made of all datahase indeites. The numllt·r ol 
rl'cords satisfying the search is listed for each database 
:nahling the most appropriate databa.'il'ISI 10 be selectt•d. 

A dirl'clory of MSDN ~uflscrihers is Sl'archahlt• nn· 
line. On regislration, subscribers arc ass1!(llt'd an MSDN 
I[) and password. For those on the Internet. electronic mail 
sent lo MSDN mailboxes is forwar<kd In their ln•emcl 
addrl'ss. For those not on the lntl'met the MSDN II> c;in 
he quott•d as an Internet mailhoit address allowin~ easy 
Email eitchangc between Internet and noo-lntrmct usn'i 

In nrlkr 10 rrgi'itcr wich MSl>N conral"I l'ither 

MSDN Secretarial. 107 Huntin~tnn Road. 
t'ambridgc CB.l OJX. IJK 
Tel.: 44.22.l-276622 Fait: 44-22L!77hO'i 
Email: lynn(n'phi1.cam.ac.11k or msdn(ri~hdr.ftpr.hr 



Or 

Biomfi>mu1ic; [kpanmenl. ATCC. 

I 2 _\II I P:irkla'\ n l>rin· 

Ro~ .. -hille. MD :!OR52. FSA 
Tt.>1. l-_\fll-2.lt-55R5 Eu: 1-~01-770-l'i.ll 

Email: lynn(1i'a1cc.nih.g1>v 
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The 1wo full-lime MSDN staff members ba.~d al 

1ht.· se..:relarial ha\"e o\'t.'r I h years of combined experieoct.' 

in 1m-line infom1:11i1>n systems especially covering lht.· 
hinlt.>dt field. On dt.>mantl. MSDN offers 1nesc skill-; 

lhrnug:h !Is infnm1:11ion brokering :and training St.'l'·ices. If 
anv individual or nrgani1a1ion ha.<; a need for a 
cnmpn·~nsiw search 10 he untlt.>naken. MSDN will use 

1h1.· mos! :ippmpriale 1m-line ht•sls II• retrieve !he desired 

mf1•m1:11i1m. Cust1>mi1t.>d se:ird1es can be m:idc on a nne
nff or rl."gubr hasis. Similarly. !faining and cnnsullan.:y in 

micwf•ial infom1:icion m:in:igt"ntt."01 :inti retric\·al c;in be 

priwickd 10 inchvidu:ils or groups. Lnargc~ will he quoied 

on fl."\lllt"SI. 

Bin lw>c•St 

Camhmlge has wnn !he dnse-ru'l r:icc In hnsl I~ 

Eurn~an Bioinfonnalics lns1i1u1e. giving a boost 10 !he 
cily · s n·pu1a1inn as a cenlre of excellenre in molecular 

l'tiology. 

The ERi wall pro"itlc a databa<;e of information on 

g1.·11oml.'s to scientists across Eurnpe and join'i sewn ot~r 

largt.' molecular l'tiology ccmres in Cambridge. The city 
foughr off bids from Sweden aml Germany to host the.> 

cenlre. 1Soun-r: Sen· Snentist. 20 Man:h 1911~• 

EC BioRep updatr 

The BioR1.•p darahase is a "Pem1anent Inventory of 

Hi1lf1.•chnnlngy Rrsearch Projl'cts in lhr European 
C"nmmunities". It was lx"gun in 19R7 and is spon<;ofl."ll hy 

lhl" Et· and managed hy the Lihrary of lhl' Royal 

N1.·th1.·rlamh Ac:11knh nf Ans and Crafts. It cont;uns 

mf11nna11nn on almost 5.!KIO hiotedmology pwj<.'cts in 

prn.1m:ss in I .M•-l European in<ai1u11.•s. BinRt•p is us1.·«I 

im n•asm~ly hy FT researchers 111 find r1.•sean.:h partlll"rs. 

;11111 hy industr'" In find rcsearrh rxpcrtise and is ava1latill· 

nn-hne on tlll· ECHO host. 

N1.•\\ l>totech 11irrct11f\ 

A third 1.·1ht1nn 111 the A11.11r11lll111 1md i\'l'h' l.1•11/,md 
flt,,11'1 l111t1/1•~1 /lrrrdorr has just ht•t•n rrk;L<;1.•tl Puhlislwd 

lw th~· ,\H,\. hrntt•c.:h's i111h1sfr~ a.ssoc.:ialion. it i.s pac.:ke<I 
with nn-r lOO pa~l"s of infom1at1r.n on hintechnnlo~\· 

cnmp:mirs. n•st>an·h oqzani1.a1i11ns and artiv11ies 

II 1s wrll JHP<lun·d anti 1hmo11)!hly indext·d and 

'r11 ... .--rd1.·n·nc.:•·d It rs an extTlkru sourn· of mfon11a1111n 

on 1\11str;11ian l>intech11ol111-?Y al SAhfl 00 plus posla)!l'. II '' 
;l\;ul:1Mr lrnm tlw ,\BA rl'.IJ. Hn:\ .i. Ci;1r<ll'llvalr. \l'<'i1 
Tri 01.~111,.xx7•1. b:o; O~-'illf1-XX7.J 

Han Communit·3tinm han· fl."ll"a.<;t'tf an Enghsh 

l:iniu:ige bit•lt'l.hnology din."Ct1·~· f1•r mainland Chim. lli
publicatinn is around 250 pages ancl lht." cost is I 'SS I W.IKI 
Han Communic:i11on.'i addres.o; is: PO B1•:\ illlll#-,. Wuh:in. 
Hubei 4_\0071. PR China tFa.'\: +Xt-. 27 7ll<_l.l_l1. 

Publisher: Can.1dian Biotechnolngy News Scf"·ict.'. 

20 S1nnepark Lane. Nere:in. On1ario K2H4P.l 1Fa.x 
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Bio«e:..itm•l<'gy Tooav. Perfom1ance and Prospects 111 :!lliNl 

This late!.1 report pro"idrs an oven·icw ,,f all I~ 

main hi(ltechnology se1..1ors. Analysis of ti~ maj1>r ht.·alth
C:trl." anti agricullure m:irkcls. a.o; wl"ll a.-; the growing 

polential of food prcx:e!.-sing. 1.k:tcrgcnts. 1.·ncrgy anti 

envinmmenlal applit.:ation.'i. 

Cowrage centres on: 

Progress in I~ main sect<>rs ir. which nnvcl 

biological processes are used 

The hi111cch indust~· ·s current financial 

strategirs 

Intellectual property rights and protection 

The political environment for bin1echnolngY m 

t.'ach of the main markrts 

Key projections showing the imlust~_. s grow th 

up to the.> yrar 20<KI. 

Biotedino/of:_\· Todcn· 11<.>lps me1.·t hnth the immediate 

and long-tcm1 ne-eds of any profr-:sional inrnlvetl with the.> 

indust~-. It has hl"cn wrinen to he acccssihk tn the nnn
trchnical e~c~utivc. T!> hring today ·s husiness 

opponunitie'> mto focus. 

The.· rcpon is only availahk direr! from th1.· 

Financial Timrs at I TSS-'72 with your ··rl.'1lit cad !kla1h llll 
112119 h I 2.l9.~. Further infnm1atinn fr1•111 H1.·kn Nill•L 

Marketing Managl"r. Financial Timrs Managt>ment R..-pnrts. 

Etl1tnnal and Marketing. 7th Floor. 50-fH Br11;id\\ ay. 
London SWIH llDB. Tel.: +4~10171-i99-2fl02: Fax 

+-l.i101i' I-7911-2259. 

Ess;1\s 1•n l>i11dive1sitY 

Vamla11;1 Shiva. M11n111 :1/1111n "' 1/r1· \1111,/ 

Rrndrrn ~rtr. R1111r1·l111i:/11r.:;- ,,,,,{ 1'11· /11111/ \r111 /d 
Pul>lisht•cl hy Third Wr-rltl Nr1work. X7 r·a:;:••nment Rnail. 
1112511 Pman~. Malaysia. 1'19.~. ISRN '>11l 117.i/ .. O.J .. 'i. 

1><4 pp 

Tl11s lafl•sr p111'thcat1011 hy the l:11n1111s lmltan woman 

ac11visl and l"nvironmentalist is a colkll1on pf liw t•ssay~ 
in which she l'trm!o!~ ln~t·tht•r lwr thinkmg on the prnft•cfl<>n 
or i'tiotliversrfy. Ilk· implit :tfions Pf l>1of1•ch11nlo)ly. and the 
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Cl'flSl'\IUt'fKl.'S lnr ;igri.;-ullurc of the ~foh;il rrc-emiocnn• 11f 
Wt~11.'rn-stylt• s.:-11.'nllfo.: knowledge. The aulhor l.'ll,llllinl.'s 

I~ cu!Tl'nl lhreats II• till' (ll:mt'fs bi1llliversity and till' 
t•n,·ironnll.'ntal and human 1.:on'il't.)uen1:es of its erosion and 
rerlan·n1t"flt hy mo111x-uhural rrodu1.1ion. She shows how 
the 111.'W Bi1llliwrsity Convention adopted at the Rio Eanh 
Summit ha-; ~en gravely undennine11 hy a millture of 
1h(ll1•mati1: 11ilu11on dunng the rnll.-ess of 111.'gotiation and 
N1•rthem high-t<-'ch interests mak.ing nu>ncy out of 
hic>technolo~it·s_ Shi.' 1.':'lplaim whal these te1..imologics 

inv1•lve and giH'.S examples of thl'ir impa1.1 in pr.t1:tii.:e. 
Sht· questmn-; 1'11.'ir daims to improving na111ral s-pecies for 
tht· goc1tl of all and highlighls the ethical and environmental 
rrohlems posed Her major criticism goes again.;; the 

Nnrth ·" part1rnlar appmai.:h lo scientific unders1anding 
\\hid1 ha.-; led It• a systt'm of monc.xulture in agri1."Ulture -
a mockl that L'i now being foisted on the South. displa1.ing 
its s1ll.ieties· ei.:ologii.:ally sounder. indigenous and age-old 
ellperiences of Indy su.o;tainahle food cultivation. forest 

managem<-'nt and animal husbandry. This rapidly 
acn·krating proc.:ess of technology and system trarn;fer 
is impowrishmg huge numbers of people. dismpting 
tl11.' social s\·st;:ms that prm·ide them with sernrity and 
dignity. 

The author calls for a halt. at international a-; well 

as local l<'vels. lo aicl and market incentives 10 both large
sctle clestrudion of habitats where biodiversity thrin•s and 
tht· intwclu1..1ion of centrali1.ed. homogeneous systems of 
cultivation 

Agrio11tural hioll•chnology in developing C<'Untrics: 
a cross country re\·iew by John Komen and 

< iahrielle Persley. ISNAR. .J5 pages. 

The International Service for National Agricultural 
Research llSNARI. with funding from the World Bank and 
lhe Go\-ernments of Australia and the Netherlands. ha.-; 

unclc:'naken a number of 11 Jepth studies of biolechnology 
in sek1.1ed developing countries. ISNAR also conducted a 
four-year s!mly I I 988-19921 enlitkd .. Agricuhuml 
'1io1l·chnology: Opportunities for lnlernational 
I >l'vdopmt•n('_ 

The.• prest'nl report is lhl' first of a series. planned 
h\ tht• lnlt•mmhary Biolechnology Ser•ice (IRS I whose 
t•slahlishmenl rt•s11llt•1l from a rer.:ommendation hy lht• 
Ri1•1t·chnology Task ~orrt• I Bl< >TASK I of lhe Consultalinn 
<:rnup on lntl"m;111nnal Agricultural Re~l·arch 1CfilAR 1 
!BS nlfers a dt•mamf-driven. prohlem-orierued advisMy 
snvi1.:·1• lo makl· availahle !he t•:itpc:rtise of advan..:l·d 
hiolt•chnol1>gy msllllJll'S lo rhe developing countries. 

Developing rnunlrit•s are investing in infra.<ilructun· 

arnl human n-snurrt•s lo support nalional hiotechnology 
programnws and ;ulopling policies 10 facililatt' 
h1oft•chnology R & I> 111 hnlh tlw puhlic and the privale 
s1•lfors 

Tiu-; rqmrts prov i1lt•s a short. wdl-organ11.ed aml 
infor111a11ve romp;1ralin• dt•scriplion of 1lw 11ifft•rt·111 

arrn>;IChl.'S tak.en hy tfk• g1n-emments of till' follnwmg 
Ill countri•~s: China. Ct•lt•mbia. Egypt. India. lncloocsia. 
Kenya. Malaysia. the Philippines. Th:tiland and Zimbahwt•. 
Bt•twl't'n tht-nt. they indudt• ha.If the world·_., 
popula1inn. 

The rep<>rt analyses the irt;1itu1ional organi1ation 
adnptt-d in the various count.-Ws and descrihcs how 
govemment'i address the L'>SlR'S con'ilraining further 
development oftiiotl'chnt1logy. f\.fajor conditiono; idenrified 

for productive programmes indude: 

Cfose collabt•ration between new hiote1.imology 
aruJ conventional agricultural research 
1especially plant breeding1 to erto;ure that OC\\ 

techniques are Ill.en through lo new produ1.1s 
and field application: 

Minimal duplicalion of t'llpen.o;ive equipment 

and services: 

An effective working envimnment for well

trained Sli<'ntisrs and adequate financial 
resources. 

Pc1ssible inst11utional arrangemenls include: 

Establishing a national hiotechnology agency to 
coordinate and fund biorechnology within 
e:-;isting irt'ititurion~ and 10 detenninc national 

policies: 

Stimulating research at designated centres of 
excellence: 

Creating a nalional biotech~ogy institule. 

The ~port discusses the advantages amt 
disadvantages in lhe context of specific countries and 
emphao;11.es the importance of private sector involvemenl 

and finance. 

For information ahoul IBS and availability of lhis 
succinct ;md valuahle report. contact: 

Dr. Joel Cohen. Project Manager. IBS. ISNAR. 
P.O. Ria 1>.'~7'. ~'iOt> AJ TI!t• Hague. 
Thl' Nclherlantls 
T d. I q 170-_l.$9-ll 1110: Fax: '-' 1170- 'XI -'Ill 77 

C'11hiva1ing Knowlt·dge: Genl·tic Diversily, Fam1er 
E:it(?l'rim<'nlallon ;md Crop Research: Wallt·r de Bod. 
Kojo Amanor and Kate Wellard. with Anthony Behhington 

This hook i.:ontaino; up-10-dall' i•1tom1a1ion on current 
dfort.\ of const·rvation and develop.nent of loral nnp 
diversily and lhc irnport;mt wk of I arming r.:ommuni11es in 
tlus respt•1:1. It rt•nl•1·ts m•w apprnad1es and conn·pls in the 
fidd of conservalinn. t•nhancrnwnt an.I util11a1ion of lnc1I 
crops. w11h r•L~t· studies from Afri1.a. Latin Anll'rtla and 
/\s1;1. 



The book also looks at policy issues raised by the 
e'pan.'>i{lfl or agritiusiness. and !he need lo consider the 
interests of sm:ill-scale farmers. The authors come from 
a v::triefy of hackgrounds. from plam breeders 10 
anthropologi'>ts. inlemational researchers 10 NGO 
development workers and lobbyists. and presenl a number 
of differenr views and perspectives on the subject. 
1 Available from Intermediate Technology Devel(lpment 
Gwup. 10~/105 Southampton Row. London WCIB ..iHH. 
l1K1. 

Green Globe Ye:ut-ook of International Cooperation on 
Em;rorunent and Development, 199-i. Editors: 
Helge Ole Berg~en and Geo1g Parmann. Putilisher: 
O:o1.ford lfni,·ersity Press. Walwn 

The Green Glohe fearhook 1s an independent 

puhlication ''" the envirorunent and deve!~ment 

from the' Fridtjof Nan..en l~'titute in Norway which 
specializes in studies of international resource 
management. 

lbe rearrook consists of two separate pans: 
analysi<; and reference. 1lie fonner comprises 11 articles 
written by independent experts with in-depth knowledge of 
a parfo .. "Ular issue. 1lie 1994 edition covers the 
international dimension<; of deep seabed mining. oil 
spills at sea. illegal timber trade. the problem 
of migralory species. desertification. nuclear 
reactor safety. lransfer of environmentally sound 
tc.>chnology. follow-up or Agenda :! 1. and international 
attitudes toward environment and development. as well 
as e:\ploring the role or environmental treaty 
secretarial'> and the new Commission on Sustainable 
Development. 

The rt'ference SCl.1ion contain<; systematically listed 
key data concerning the most imponant international 
agreements on envirorunent and development. and inter
ancl non-governmental organi1.ation-; with activi1ies in this 
area. 

The col"hinati:m of independent. high-quality 

analysis and a usc.>ful reference section makes this Y e11rhook 
uniqu(' in the dissemination or envirorunenral information. 
II is an indispensable guide for decision makers in 
government. international organization-;. NGOs. and 
industry as well as an essential source book for students. 
policy makers. and the pulllic al large. (More infom1ation 
availahle from: The Fridtjof Nansen ln!ititute. Fridtjnf 
Nansen!i vei 17. P.O. Box ;\:!h. N-132..i Lysaker. Norway. 
Fax: +..i7 67-12~047. E-mail: ilisel('f0'ulrik.uio.no.1 

The Dictionary of Bioloszical Control and lnl('grated Pest 
M;m:.gem<.'nt 

Thr Di1·rio1111rv of Rir1lo~11·,1/ to/lfrol rznd /111eJ:r11fed 
fr.tr M111111~rme111 i~ an ('ssenrial referem:e for r('searchcrs. 
111an11fa1.:turers and growt>r.; who need tn make sense of the 
whnlr 111·w voc11'111lary nf aizm:ultural and hiorechnological 
jar~1111 rhat has ari.~cn a~ a result of ti)(' rapid commercial 

de"·elopment of predators and parasites. micro-organisms 
and methods for the non-chemical CllO!rol or pt'StS. 

This is claimed to be the first Dicrionarv clwt•ring 
the biological control field - an im·aluable publication for 
anyone working or studying in !his field. 

Aspel.1S of biological control and inregrated pest 
management covered by the Diction.Jr\' include: pwcesses. 
research. technology. ta.,onomy. bacteria. fungi. viruses. 
nematodes. predators. parasites. pheromones 3111.1 disea.-;es. 
Funher information from: CPL Scien1ifo.: Ltd .. s~;ence 
House. Winchcombe Rd .. Newbury. Berks. RGl..t 5QX. 
UK. Tel.: +4410)635-52406-k Fa.': +.Wl01635-52Q322. 

The Worldwide Directory of Agrobilllogicals 1993f)4 -
Third F.dition 

Tire Worldwide Directory of A~rohiologicals has 
become the essential source of prrom.·t infom1ation for 
manufacturers. distributors. farmers. growers and 
go,·enunent agencies in over 42 countries frl'm the 
United States and Western Europe to Indonesia. Taiwan 
and Mongolia The rhird edition contain'> over 
1.000 revised product listings and updates on 
276 active ingredients and 326 companies. A new 
product section finder and indexes of products by 
company and by active ingredient make it quicker 
and eac;ier than ever hefore for you to find the 

information you need. 

ContenL<;; reports on 132 ccmpanies; introduction 
to agrobiologicals •Bt. nematodes. fungi. insects. 
pheromones); registra!ion and legislation including llte 
EC Pesticide Directive; products - in..ect control. fungal 
and disease control. weed control. silage inoculan1s. 
probiotics for animals. rhizot>ium. fenili7.cr.;. compost and 
soil activators. other.;: appendices - product seclion finder. 
active ingredients (2761 and product names index. 
companies 1268> and prnduct names inde'. company 
addresses and contacts 1.l'.!6>. 

Further information from: CPL Scientific Lid .. 
Science House. Wincher.mile Rd.. Newlmry. 
RGl4 5QX. UK. Tel.: +-W101hl.'i-.'i2..JOM 
+44(111635-529322. 

Berh. 
Fa~. 

Marn1ful non-indigenous species in rhe l.'nired SralL's 

Much t>nergy has heen expended over rhe la.~• 

decade debating rhe issue of wherher environmt•nral 
rl'leases of genetically en~incered flr)?anisms shoul1l ht· 
compared ro agricultural hreerli11g or to the n:rease of 
exotic organisms. like the mulliflora rose. purple looses!rifr 
or kudw. 

Ahhouizh rhe details of lh<.' dch;lle qmckly hecomt• 
complex. pur ... imply. consiclering releases of t'O!-!inet•rt•cl 
orizanisms to resemhle agricultural hrt>cclin)? ka<is 111 

prrdicrions of lowrr risk rhan a comparison 111 c.,olic 

nl'ganisms. 
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A recenl rt'port from the Office of Technology 
Asst•s..o;menl (OTA~ (l/amrf11l Non-lndiJi!eno11s Species in the 
{ ·mrt·.I Sr,m·s>. released in October 1993. offers a new 
framew;•rk for thal debale. Rather than wntrasting the 
two. the OTA encompasses both Jgricultural breeding and 
e:ulfic releao;es under a more comprehensive category. 
non-indigenous speties ( NIS I. The report includes all 
genelically engineered llrganisms as NIS. 

Acwrding to the report. NIS are organisms living 
beyond the geographic area that they would inhabit if 
they were not affected by significant human influence. In 
additi1111 lo genetically engineered orgariisms. the non
indigenous dt•signation covers ail domesticated and feral 
species. Feral planl'i and animals are those free-living 
phu1ts or ;u1imals whose ancestors were once domesticated. 
An e:\ample woultl be Jolmson grass. a plant om.-e grown 
for forage but now a lenacious weed. Also included 3.'i 
Nl.S an· hybrids o:cept those formed naturally between 
indigenous species. Thus all hybrids of non-indigenous 
crops like com and wheat are NIS: many hybrid<; of even 
an indigenous crop like blueberries would be considered 
NIS because they are products of human selection. 

The report acknowledges that most NIS arc 
bt·111.·fi1..·ial. tr.s agri1..,ilturt> depends on non-indigenous 
cmps and animals. In fact. most of the crops and livestock 
now grown in this country are native to other parts of the 
world. Examples are apple. bean<;. cattle. and cotton. In 
adthtinn. 01hcr commercial enterprises such a<; sport fishing 
and hunting. aquacullure, and the pet business also rely on 
Nl.S. 

But !he OTA report also poinls our !hat many NIS 
have been harmful. causing problems ranging from 
nuisances lo disasters. Some NIS like 1he imported fire anl 
and African honey bee threalen human health. Others like 
!he Mediterranean fruit fly and boll weevil cause millions 
of dollars in crop losses every year. Still others like purple 
l1111sestrife disrupt ecosystems and displace nalive 
organisms. Many of rhe harmful NIS were originally 
inrrodU1:rd purposefully. These inclucle mulliflora rose and 
kudzu for erosion conlrol. izrass carp for weed control. and 
crabgrass for a grain crop. 

Allhouizh lhc ham1ful NIS are a rcfalivcly small 
portion of 1ht• rolal. lhey affccr all regions of the 
rnurllry. and 1hr damage they do is fiubstanlial. Control 
i:nsls. where rn111rol is an oprion. run inlo the hillions 
11f clollar.~. 

Tht• OT A rrpor1 recasls ralher 1han resolves !he 
dchafl• bt·rwl·rn rhr agnculrural and lhr rxolic moclcls. II 
puls a11riculhm· i111n lhl' proper conic xi as a source of hnlli 
hml'llrial and ham1ful NIS. gives rww urizcncy In the 
pr111cc1ion nf irnligrnou.• nora and fauna. amt ma~cs ii ckar 
th;11 !!l'nelically enizincrrrd orizanisms arr among lhr many 
kinds !If forerizn sprci<'s lhal post• environmrnlaf 1hreal.'i. 

Tlw OTA rrpnr1 (OT A-F-.'ih.'i ~ is availahlr for 
1.21 from N(·w Orders. Suprrinrrndrnt of Dncumcnls. 

P.O. Bo:\ 3719.54. Pillburgh. PA l.'i2.'i0-79.'i~. Tel: 
( 2021783-3238. 

Africa in looseleaf 

Evcrylhing lhere is to know aboul maize varieties. 
polalo dise;L~es. artificial fertilization of vanilla or 
1he prt>paration of doves. it's all easy wilh tht. 
Fiches techniques J' t1~rirnlt11re spkiale J /' 11sage 
de r enseignement agrim/e en Afriq11e s11hsah11rien11e. 
Aimed specifically al !cacher and s1uden1s. lhesc 
abwxlanrly illustraled didactic looseleaf shcels are 
published by 1he French Bureau d'e1udes Speciafo;e en 
Developpemenl Rural IBDPA-SCETAGRh. wilh the 
coUahoralion of the Agridoc inlernalional network 
and lhe support of the French Minislere de la 
Cooperation. Each crop is examined under lhe headings 
of utilization. production and consumplion stalistics. 
bolany. and 1cchniqucs of cultiva1ion. tran'iforrnation and 
processing. 11te first lot of four dossiers. relea<;ed 
in 1992. includes maize. cloves. vanilla and polatocs. 
A second Int published in 199.~ deals with banana. 
cacao, coconut and manioc (cassaval. Other packages 
are planned covering yam. pear. soya. sorghum. 
peanul (groundnul). mango. sweel polalo and 
irrigated rice. Available in French from: BDPA
SCETAGRI, Cenlre de documentation el d'inforn1arion. 
27 rue Louis Vical, 75738 Paris Cedcx l.'i. France. Tel: 
33< I )4638-347.'i: F~: 331114644-7.544. Price: I IO FF for 
four packel'i. 

Wine microbiology and biolechnology 

Thi> book, edilcd by University of New South 
Wales wine expert Dr. Graham Flecl, draws on the 
expertise of an inlcrnational lisl of aulhors. The book 
contains 17 chapters. Each chapler is writlcn a<; 
a review. covering examples of rhc la1rs1 research, 
and with some speculation on future trends. II is truly 
intrrnarional in conlenl. with Australian. US. Gennan, 
French. Swiss. Japanese. Canadian and lralian au1hors. 
11 covers in a comprehensive and up-10-1he-minu1e 
manner the current virws on lhr chemistry and 
l•licrobiology of wine-making. As an example. 
Doris Rauhul's chapter on the produclion of sulphur 
compounds hy yea'ils is a fa~cinaling. hul oft•:n neglcclrd. 
arra strongly involved in imparting navour 10 wine. 
This chapler is complememrd by a chaplcr on sulphur 
<lioxide and lhe effecls of its addition to wine yuali1y 
and preservalion hy 111'.: llalian au1hors. Romano and 
Suu.i. 

Overall. 1hr hook is an ideal lt•aching trxr ;md 011<.· 
of rhe few up-lo-date volumes available. II is clrarly 
prinll'<I. well hound. and lhe figures and lahlcs arc dt•ar. 
The hook is well wrillen. easy ro read and rhoroughly 
rrfrr<'ncrd. 

Ediror: (i.H. Arri ISBN .1-718'1-.'il.l2-7. hankovt•r . 
.'i20 pagt•s. PS~ 120. Dccrmht•r 1992. (flarwoocl 
Academic Publishers. Swi11.erland) 

' 
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G. SPECIAL ARTICLE 

BIOTECHNOLOGY l'OR CASH CROPS 01' 
DEVELOPIN(; t:OUNTRIES: OPPORTUNITIES. 

PROSPEl.IS AND THRE~TS 

Dr. John J. Woodend• 
Agricultural R & D Manager 

Delta Corporation, Box ST 84, Southenon 
Harare. Zimbabwe 

Introduction 

Agriculture is very imponant to the economies of 
most of the developing countries I DCs) of the world and in 
some instances. constitutes their main economic al."tivity. 
Although there is a need for ever-increa'iing fo,--.<l 
production in these countries. the production of ca.~h crops 
continues to be relevant for the generation of vital ,·xpon 
earnings. economic growth and employment cre1tion ( 18 ). 

The major cash crops of DCs are generally those 
that are produced largely or exclusively for expon and 
indude coffee. cocoa. palm oil. rubber. sugarcane and tea. 
However, several other crops have a'iSumed imponance a'i 
expons from various DCs. They include avocado, banana. 
conon. various nuts (e.g. ca'ihew and pistachio). coconut, 
citrus. date palm. fresh vegetables. groundnuts. jute. litchi, 
mango. pineapple. pyrethrum. spices (cardamon. pepper. 
pimt>nto. vanilla), ornamental flower.;. papaya. soyabean, 
sisal. sunflower. tobacco. and timber (I, 7, 12). 

Prior to 1950. the DCs had significant research 
programmes for the improvement of the so-called "colonial 
trade crops" such as sugarcane. tea. coffee, cocoa, conon 
and rubber ( 11 ). However, after independence, food crops 
were accorded greater attention although research on cash 
crops has continued to varying degrees due to their 
economic importance. While significant advances in the 
production of ca'ih crops have been achieved through the 
use of conventional breeding and the adopticm of improved 
agronomic practices, several constrain!s stiU limit increased 
and sustainable production. Biotechnology offers new and 
exciting opponunities. panicularly for the amelioration of 
important constrainl'i which have proved intractable to 
conventional techniques 19. 13, 15. 21, 2R. 30. 34). It 
must. however. be viewed a'i a supplementary tool rather 
than a substitute for conventional approaches to improved 
crop production. 

• From I May 1994. Dr. Woodend may be 
contacted at the Southern African Cenlw for Cooperation 
in Agricultural Rt'search !SACCARI. Pvt. Bag OO!WI. 
Gaborone, Botswana. 

The potential role of biotechnology includes the 
following: 

Production of disease-free planting material: 

Rapid propagation of superior genotypes: 

Reduction of bn.-eding time: 

Development of transgenic plants with 
rcsistanl-e or tolerance to imponant diseases. 
pesl'> and abiotic stresses: 

Transfer and storage of gem1plao;m: 

Genome mapping 10 facilitate selection: 

Development of herbk;de-toler.ml lran<;genic 
plants which may allow for more cfkctive and 
widespread weed control; 

Development of diagnostics for pathogen 
detection. 

The state-of-the-art in biotechnology for imponant 
ca'ih crops is shown in table I: its possible applications and 
suitability for the amelioration of major constraints are 
illustrated in table 2. 

Production of disease-free planting material 

Insidious and debilitating systemic infection<; by 
viruses, viroids. fungi, bacteria and mycopla.'ima-like 
organisms (Ml.Os) afflict several crops in DCs and are 
particularly serious in those that are vegetatively 
propagated. Nematode infes1ations also pose problems in 
some crops such as bananas. Unchecked, these infections 
pose a serious threat, particularly hr the majority of DC 
farmers who continually prodm·e their own planting 
material. Biotechnol1Jgy offer.; an appropriate ;md simple 
solution to this problem through tht' development of 
commercial-scale in ritro techniques for the elimination of 
systemic infections and the production of pathogen-free 
plan1ing material I 25 ). Shoot- and meristem-tip culture 
have proved successful in banana. date palm, pineapple and 
rubber hut continue to be problematic for wcoa. coffe~. 
roconut. oil palm and pepper (2. 5. 25. 27 .. lO. 421. In 
cilrus. shoot-tip grafting and polycmbryonic seed 
production has obviated the need for mt'riStt'm- and shoot-
1ip culture (30). Regeneration through organogenesis or 
somatic or zygotic embryogencsis offers co11sidcrablc 
prospects for st'·1eral crops if it can bt' dC'vcloprd lo a 
commerdal scale ( ~4 ). In general, the dcvelopr.•cnt and 
application of in 1·irro lechnology for pathogen-dimination 
is within tht' reach of most DCs and could haVt' enormous 
implications for crop production. 
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Table 1 

Biotechnology state-of-the-art for major cash crops produced in developing countries 

Micro-propagation Potentially 
and disease useful 

Crop elimination Regeneration Transformation trans genies Mapping 

Avocado + - - - -

Banana +++ + + - + 

Canlamom + - - - -

Citrus +++ - - - -

Cocoa + - - - -

Coconut + + - - -
~ ... 

Coffee ++ + - - -

Cotton na .. + + + 

Date palm + ++ - - -

Groundnuts na + + - + 

Mango + + - - -

Oil palm +++ ++ - - -

Pepper + - - - -

Pineapple + + - - -

Pyre thrum ++ - - - -

Rubber ++ + - - + 

Soyabean na ++ ++ + + 

Strawberry ++ + + - . 

Sugarcane ++ . + . -

Sunflower na + + - -

Tea + . - - -

Tobacco na +++ +++ + .}. 

Trees (forestry) + + + -

i__J Vanilla + - - -
-

Codes: na, not applkuble; -, not developed; +just begiMing; ++ widely used; +++ routine 



Crop 

Av<X..-ado 

Banana 

Citrus 

Cocoa 

Coconut 

Coffee 

Cotton 

Date palm 

Groundnuts 

Mango 

Oil palm 

Pepper 

Pineapple 

Pyre thrum 

Rubber 

-n-

Table 2 

Major c~raints. conventional solutions, potential application 
and suitability of biotechnolog_1 solutiom 

I Conventional Biotechnology 
Constraint solution solution 

Black spot heat treatmenl not available 

Propagation vegetative shoots micropropagation 
Black Sigatoka breeding; chemicals not available 
Panama disease breeding; chemicals not available 
Fusarium wilt breeding not available 

Nematodes nematicides micropropagation 
Viruses n<>ne micropropagation. CPMP 

Propagaticn grafting. seeds shoot-tip grafting 
Viruses polyembryonic seeds shoot-tip grafting 

Propagation seeds; rooted cuttings micropropagation 
Viruses not available micropropagation 

Monili~s breeding; chemicals not available 
Black pod chemicals not available 

Canker chemicals not available 
Witches broom chemicals not available 

Propagation seed not available 
Lethal yellowing breeding diagnostics 

Propagation seed, vegetative micropropagation 
Berry disease breeding not available 

Rust breeding not available 

Verticillium wilt breeding not available 
Bacterial blight breeding not available 

Insect pests chemicals Bt and CpTI transgenics 

Propagation seed, vegetative micropropagation 
Tracheomycosis not available micropropagation 

Viruses not lvaiiable CPMP 
Leaf spots breeding not available 

Rust breeding not available 

Propagation vegetative buds not available 

Propagation seed micropropagation 

Viruses not available micropropagation; CPMP 

Propagation vegetative suckers micropropagation 

Propagation vegetative micropropagation 

Propagation seed, vegetative buds micropropagation 
Leaf blight breeding not available 

Suitability 

-

++ 
++ 
++ 
++ 
++ 
+ 

-
+ 

++ 
++ 
+ 
-
-

++ 

+ 
++ 

++ 
++ 
+ 

+ 
-

++ 

++ 
++ 

++ 
-
-

-

++ 

++ 

++ 

++ 

++ 
+ 
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Table 2 I continued) 

Major constrainrs. convenrionaJ solutions. potential application 
and suitability of biotedmology solutions 

Crop Constrain! Convention:il solution BiJledmology solution Suitability 

Soyabean Nitrogen fertilizer improved inoculant ++ 
Web blo1d1 breeding nol available -
!meet pests chemicals I Bt transgenics + 

Sugan:ane Propagation wge1ati\·e cuttings I not available -
Loose smut breeding: chemical:; not available -

Fiji di5ease breeding: chemicals somadonal variants + 

Sunflower Leaf spots breeding not available -

Sderotinia breeding not available -

Tea Propagation stem cuttings m icropropagation + 
Root rots chemicals nol available -

Tobacco Virus diseases breeding CPMP + 
Al!emaria blight breeding: chemicals not available -

Wildfire breeding: chemicals BSP trano;genics + 
Blue mould breeding: chemicals not available + 
Nematodes breeding: chemicals nol available + 
I no;cct pests chemicals Bt and CpTI tramgenics + 

Trees Propagation seeds. vegetative micropwpagation ++ 

Vanilla Propagation stem cultings micropropagation + 

Suitability: -. not suitable; +, suitable; ++. highly suitable: BSP: Bacterial self-protection: 
CPMP: virus coat protein-mediated protection: Bt: BaciUus thuringiensis: 

CpTI: Cowpea trypsin inhibitor 

Rapid propagation of 11uperior genotypes 

Micropropagation of elire and pathogrn-free 
genotypes is most applicable to species that are either 
perennial. srerile. outcrossed and therefore highly 
heterozygous. or rnffer from p-!rsistent systemic infections. 
A variety of rechniques indudin{! meristem- and shoor-tip 
culture. enhanced precociou~ axillary shoot fof!llation 
and culrure. organogenesis and somatic embryogenesis have 
been developed for banana. cardan10n, chrysanthemum. 
date palm. oil palm. pineapple. pyrethrum and 
ruhher !25. 27 . . m. 34). While sign;ticant progress 
in micropropaga1ion has been made in other crops such 
as cocoa, coconu!. coffee, mango. pepper and some 
rrers ! 2. 19 •. ~O. 34). commercial-scale operations for rhese 
crops are yet 10 be achiev1·d. The use of a liquid cell
culrure bioreador sysrem based on somaric embryogenesis 
is porenrially the most promising and rapid rechnique hut 
is' srill bein!l developed for banana. pineapple. coffer and 

om;imental palms ! 31 ). Micropropagalion, coupled with 
pathogen elimination where appropriate. offers immrnse 
prospects for im:reased and suslainahle crop production in 
DCs. Its modest technical requirements and low cost 
relative to other biotechnological techniques make ii 
panicularly suitable and cost-effective. However. the 
clonal fideliry problems encountered in banana, coconut 
and oil palm <27. 30. 34) warrant careful consideration 
during the commercialisa1io11 of microprnpaga1ion systems. 

Generation of genetic variation 

The production of somaclonal variants may b.: 
useful for the development of novel genotypes with 
re.~istance 10 biotic and abiotic stresses, panicularly if such 
1rai1s cannot be found in g•:nnplasm collcc1ions and wild 
relatives. However. allhough polentiallv useful variants for 
disea.o;c resistance have been obraincd in sugarcane, robacco 
and orher crops ( 31. -~4 ). 'irtle progress has been made in 
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1ht· de\·t•l<lflmenl nf nin-d gt•nolypes for commercial 
product i<,n. 

Trans~mk resi'itaoce/tolerance to diseases. pests and 
abiotic: stresses 

T ransfom1atton with n·pone1 or porenti;tlly usdul 

gt"llt."S k1s now ht.>t•n achien:d in s-:wral crops I I ..t. 15. 

Ill. ::!111 and will prohably become more widespread dUt· to 

rl1t.• us..· ofbiolistic tedmittucs. Howewr. lht.• una\·:i.ilallilily 

t:f dlicu:nt regeneration techniques will likely continue to 
be the m;un ohs1.1de to the widespn:ad use of rccomllinant 

l>NA redmnlngy for crop improvement. 

Transg-:ruc pl;mrs carf)ing novel B.i.-il/1u 

1/1111111.i:•1·11.HJ I Bt I genes. proteinase inhibitors. vir;tl c11al

proll"lll gt•r1t.·s and ll;icterial sd f-prntecl inn I BSP I ge11t.•s are 

likdy lo haw a significant impact on pest and disease 

cnlllrol. panicularly wilhin lht- rnnlexl of reduced peslici1le 

usage and sustainable agricultural prnduction 1..t. 5. ll. l..t. 
15. Ill. :!II. :!.ti. While tht- technology is yet tn be 
commercialised in developed countries. it appears vef)· 

promising ;tlthnugh it should br noled that it is unlikely :11 
bt· entirely probkm-free. If commert·ially successful. and 

it cm br lransfcrred to. or develnped in DCs. this 

ledmnlogy cnulrl alleviate importanl pest and disease 

problem.~ uabk ::! I. reduce pesticide usage and aiso resull 

in signil"icanl ~avings of foreign currency which would 

nll1t.•rwise bt• used In procure pesticides from developed 

countries. AdvaiJCt•s in the development of s;tlinity-tnler.1111 

lr;msgenic planrs 1.l.~ 1 are al30 of importance brc;mst• 

ahintic s1resst•s post• a major limitati1.n to increased crop 

production in several DCs. However. DCs will haw to 

\\ rt•stle with 1he problems of high cost. expenisc dem;md. 

hiosall:ly and proprie1;;ry protection if this ted:nology is lo 

ht· dt•vdoped locally or lransfcrrcd from c.leveloped 

cnuntrit·s. It is also importanl thai DCs take cognisance of 

the Bt n:sislance "hreakdown" prohlcms lhat are looming 

in devl"loped <.:ountrit•s and atlune lhemselves 10 the need 
for "resis1ance management'' ;md ralional implenll"ntation 

nf lrall.\)!l"llic 1t•chnnlo11ies. 

I .on!! !!l"lleration lumover time and slow propa!!alinn 

nf imprnve<I Jlt'llnt ypl"S p<!Sl' prnhlerns in lhl' brel'dH1!! of 
coffre. rncna. cocc•m11. mhht·r and lre•:s (I .. ~0. l..t1. Tissue 

u1lhm· 1<·chniq11es such as anlhl'r cullurt• and m1cro

prop:1)!al1<111 olfrr viahle solurw1t' and si!!nificanl prn)!rt'S'> 
hw; ;1ln-;uly heen mack in sl·veral crops I ~O. 141 

h1rtht'rllH>fl'. hiofechnolor.y c:UI l' x1wdill' lhe )!l'lll"I it· 

111•prPwnw111 nl nop' 111 wluch sexu:1I incomparihilir~ is a 

h:1rm·r fn recn111h111at11>11 aml )!t'rlllplasrn usa)!l'. 

"1-.11111 11err11pl;1.\111 t.:011sr1va1wn of pt•rt•nni;il crops 

c:111 hl' Vl'll "nslly. 1lt-111arnlin~ of spat:t' and risky <hll' lo 
t•.xpn·;nn• lo d1sc;ise. T1s:;m· c.ullun- and cryoprc· .. c-rvalion 

olkr pos:;ihlc snlurions 111 rlww prohkrns fo1 crops such a:; 

h;111a11a. rnfk<·. c<>< 11:1. oil palm. rnhhn. man~'.o. av111.:1d·1. 

pt.•pper anti sug:ucant." 1 lfl I. Howe-n·r. alth<,ugh appwpriall' 

1echrn4ues haw llt·en devl'11•ped for some of these cwps. 
tht· kasib11ity and suitahility of lhe 1t"t:lu11,lo~·y rt•mains 

questi1>nahlt•. 

( ;enome mappin~ 

lllt.' detaill·d mapping of planl gt•nnnws hy 

Restriction Fragment Length Polymorphisms 1RR..P1 and 

Random Amplified Polynwrpluc DNA IRAPD 1 tedmiqut-s 
is <.:onsidercd to hold enom1ous promise for the ge•u:tic 

imprm·ement of various crops 13::!. 371. Potenti;tl practical 

applicatinrl'\ of this technology indude <ktectinn of 

important gent.•s ;md improved selection for 1r..1its that are 
11illicult or very dt·manding to score. <lcnes ,,f interest 

would include those for disease resistance. quality a1trihu1es 

and ttuanlllative tr;1its such as yield. Howe\·er. while 1bt· 

lechnolngy is fairly advanced for crops such as cowpeas. 

groundnuts. soyaht•;ms and mai1.e. wry little progress h;L\ 

been made in the major cash crops of DCs. Although the 
technology is ;tlready bemg used in some breeding 

programmes in developed cnuntries. ii is yet tn he hecnmc 

routine due to its high cost and l':itpenise n:quirements. 

Funhermore. lhc validily of 1he technique for the 

manipulation of important quantitalive trait loci 1C)TLs I h;Ls 

also bren questioned I lfll. Hence. although ii appears 

promising. ii is as yet unprown for C)TLs I I 01 amt 

presently of limited value to Df\. fiiven lhal tht·re are 
01ht·r mon.• pressing problems. the benelils of genome 

mapping prt•sently appear <fUestionahle and it is perhaps 
hest left lo developed countries which <.:an afford ii. 

Herbicide toll'l"ance 

Geneti<.: engineering of herbicide l~>ler;mce mto crops 

such a~ maile, soyabe;m amt lohacco r.inks as one of the 

most importanl hur highly conlrnver.;ial achievemenls nf 

advarn.:ed hio1edmolog'· I 17, 3R I. Although commercial 
production of lransgenic plants \\ ith toler;ml·t• In more 

dfeclivt• and suppost•dly environmerually-friendly 
herhicidt·s 1s yel to become a reality. ii is vay likely 1ha1 

1his lt•chnology will have major implications for high-inpu1 

a!!ricullure in developed cnunlril's. r:or !H's. rhe 
tt•i.:hnnlogy mav he usdul only for planrarion crops or well

lo-do farnll"r\ whn normally use herhicides. 

Effl-uin- d1se:1se pn·ve111io11 and ronrrol 1s 

clqx·11de111 upon pre<.:1Sl' idt•nli fit arion ol lhe l ;111,al 

or)!anism. Allhnu11h llw clia11nosis nf mosl of 1h1.· importalll 

disl'aSt'S is nnl vay d1flirnll. some· dl'hiliratin!! and 

sn111t•lin11.·s unknown clis1.•ases co11t111m· 10 dude palholo)!1s1s 
\\orking 111 [)( 's h1r viral disl'a~.es. lh1.· major l111111a1io11> 

art· i11adeq11a11• 1raining in vir11ln~!y. una~;11lah11i1y nl ready

lcHl\l' It's! kirs ;111<1 the hijlh cos! of appropriafc• anlisna 
Even wh1.·11 rcsl kils are ;1Vail:1hk. strain difrt·rt·nu·.·, lll:t\ 

still l11nder prt·u•.t• palho)lt'll i<lentifiralwn. IJ1a~1111si•. of 

di~:eases caused hy Ml.< >s 1s rnow dt•111:11ulin)'. ;1llho11)''' 
some provt·ss is l11·111y. mack fp~ 1111port:1111 diseast•s .•;uch as 

klhal ydlowirw 111 <. m 011111 ,I ~ 1. 111 ~!c·nnal. llw wady 
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availability of improved diagnostics could make a 
significant connibution to the production of some 
cao;h crops. particularly if combined with pathogen
eliminalion 1edmiqu~. micropropagation and sanitation. 

Biotechnology threats 

The threalc; posed by biotechnology to cash crop 
pro<lm:lion include 1he following: 

Subslilution of vanilla. pyretluum. some 
oilseed crops. cocoa butter and sugarcane by 
the bioledmology-based products of developed 
countries 15. 21, 23. 26, 29); 

Marginalisation of resource-poor fanners and 
smaller producing countries who are unable to 
capilalise on bioleclmology: 

Reduction in lhe biodiversity of crops due 10 

widespread adoption of improved and rapidly 
propaga1ed genotypes: 

lncrea-;e in the genetic vulnerability of crops 
to pests and diseases due to widespread 
dependence on limited protective meac;ures such 
a'i Bt lran.'>genics; 

Environmental degradation and negative 
impacts on sustainable agriculture due lo 
more widespread and increa-;ed use of 
herbicides on transgenic herbicide-1oleran1 
genotypes ( 17); 

Overproduction and consequently lower pricing 
due to rapid and widespread adoption of 
improved genotypes. 

The most publicised negative effect of bioteclmology 
relate.'! 10 the substitution of sugarcane with high-fructose 
syrup tHFSl product.d from mai;ze (5). Possible 
suhstilulfon of vanilla. pyrethrum, cocoa butter and some 
oils is receiving increasing attention t5. 29) but is yet 10 

hecome a realily. It is also argued that the worldwide shift 
to natural products coupled with their unique and complex 
characteristic-; will counteract substilution. Looming pest 
resistance to wid~ly promoted Bt transgenks is of 
con-;iderable concern (5). Therefore. a'i DCs ponder over 
the dt:velopment. application and benefits of bioteclmology. 
ii is essential 1ha1 they also consider and plan for possible 
neJ!ative impacls 
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International Network for Mushroom Biotechnology and Mushroom Bio

conversion Science 

Issue No. 2 June 1994 

Research and Training in Mushroom Biology at the 
Chinese University of Hong Kong 

(Contributed by Professor S.T. Chang and 
Dr. J. A. Buswell of the Department of Biol
ogy, The Chinese University of Hong Kong, 
Shatin, New Territories, Hong Kor.g) 

I n October 19~3. UNIDO approved the allocation of 
funding to establish a Centre for International Services 

to Mushroom Biotechnology (CISM BIOTECH) on the 
campus of The Chinese U nivcrsity of Hong Kong 
(CUHK). Thc Centre is currently engaged in developing 
a Mushroom Biotechnology Database and Information 
Network (MUSHN"En for the collection and dissemina
tion of information relating to mushroom production ard 
mushroom biotechnology. This will comprise of publish
ed literature relating t{J the subject areas. primary data 
available from CUHK records and through the World 
Society for Mushroom Biology ard Mu!;hroom Product'i. 
and other material available through national databases. 
government reports and other sources of a similar n.1turc. 
A Mushroom Dcpositol') and Genebank for the conserva
tion of mushroom genetic resources will also be created. 
The Centre will provide for technology transfer and serv
ices to organisations in developing countries through 
training courses. workshops and consultant activities. ard 
undertake research in m;iny aspects of mushroom biology 
i ncludi.1g cultivauon technology. genetics and biology of 
mushro(,ms. bioconvcrsion of agricultural \,astes. mush
room products. and processing and marketinb. CISM 
BIOTECH will also interact with regional and national 
nodes/resource centres worldwide in providing the ncccs
sarf technological bac!<-up support for the promotion of 

regional and national development of mushroom and 
mushroom-related industries. The Chinese University of 
Hong Kong represents an ideal location for the Centre. 
The Department of Biology a! tre University has a long 
tradition of research ard training in mushroom biology 
and is internationally recognised for its contributions to 
tre subject area. At the present time. eight academic staff 
of tre Department a Visiting Professor from the United 
Kingdom (Professor John Pcberdy). other \·isiting scien
tists and numerous graduate students arc engaged on 
mushroom-related research projects. These include: 

I. Development of Mushroom Nutraceuticals - a new 
class of compounds extractable from mushrooms which 
may be used in the prevention and treatment of various 
diseases and which can se1ve as dietary supplements to 
improve human health; 

2. Enzyme production by edible mushrooms and the 
optimization of gro\\th substrate utilization for mcrcascd 
mushroom yields; 

3. Somatic hybridi1.ation of mushrooms by protoplast 
fusion: 

4. Protoplast and molecular studies on I 'o/varielln 
\'11/vncen; 

5. Construction of a genomic library for I'. volvacen; 

6. lnnuence of metals on the growth and metabolism 
of mushroom fungi: 

:"ot an otlicial document For informalton o 1ly. Opminn• cxprc••cd m thio Information Note do not ncc•c:•anly roncct the v1ewc• of 1 '.!"IDO 
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7. Elcctrophorctic k~otypc analysis for the mush
room species C '1:prrnus crnereus. l'leurotus mtreatus. 
Sch1:11phyllum commune and l.entmu ... t•cloclt'S~ 

K. Genomic lib~. linkage map and gcm1plasm b.,nk 
for L eclmlt•s: 

9. Hcpatoprotccti,·c. anti-tumour and immunomodula
to~ activities of mushrooms: 

Ill. Biological detoxification of rapeseed meal by ed
ible fungi: 

11. Identification and biological e,·aluation of glucosi
dasc inhibitors from mushrooms: 

12. Analysis of staphylococcal cntcrotoxin in canned 
mushrooms: 

13. Dc\·clopment of mushroom-based processes for 
upgrading food indus~· wastes. 

sources which iocludc UNIDO. the Hong Kong Rescar.:h 
Grants Council. the Croucher Foundauon. the Bnttsh 
Counctl and several industrial organi1~1tions The Dcpan
mcnt of Biolo~ at CUHK plays a major role m the 
training of young scientists. especially those from de' el
oping countries. in techniques rcla!cd to mushroom biol
ogy and culti\ation. In recent years. se\eral workshop..;. 
financially supponcd by the United Nations Educatton.,I. 
Scientific and Cultural Organ11auon <UNESCO). the 
Umted Nations DC\·clopmcnt Programme <UNDPl and 
the lntem.11ional Cell Research Organi1ation tllCROl 
h:1\·c been held m the Depanment"s research laboratoncs 
and at the mushroom cultl\·ation facility loc:itcd on the 
Uni\ersity campus Morco,er. the expanding \\orld\\ idc 
interest in mushroom biolog;. and mushroom bmtechnol
o~ \\as clearly e\empliftcd by the success of the First 
lnlern.1tmnal Conference on Mushroom Biology and 
Mushroom Products held in Hong Kong in August I 99> 
Thc Conference. organised jmnUy b~ CUHK and the 
UNESCO Nct\\Ork for Microbial Resource Centres 
(MIRCENS). and hosted by the Chinese University of 
Hong Kong. attracted O\er .1011 panicipants from -U conn-

Siocc 199 I. the Dcpanmcnt has anractcd almost USS tries. 
K50.000 in rcscarch funding for mushroom research from 

New Participant in MUSHNET 

W e rove just received an enthusiastic application to 
particip.,tc in MUSHNET from India. the first so 

far. The application comes from Professor Sunccla Ma
rinkun·c of the Depanmcnt of Microbiology at Goa Um
versi~·. Professor Mannkurve writes that the State of Goa 
is ,·cry rich in its ,·aric~· of mushrooms. which emerge 
with the onset of the monsoon The Depa!'tmcnt"s basic 
interest was to survey the area for wild edible mushrooms. 
which is compiled in the fonn of a doctoral thesis by 
Nandakumar Kamat A summary of this work by Mr 
Kamat is reproduced m this edition of the Newsletter 

Details from Professor Mannkunc arc as follO\\S: 

I. Count~ India 

2 Name: Professor Sunccla Mavinkunc 

1. Organi1.ation: Goa University 

-l. Interests: Rcseaarch and training - study of micro
fungi (al Taxonomic identification of edible agarics spe
cies: (bl Gem1plasm bank from tissue culture from agancs 
charactcri1ation. preservation~ (cl commercial culti\ation 
of local 'arictics of mushrocms. 

5. Contnbutc to MUSHNET Detailed infonnatton as 
to the expected naturc of contribution is requested 

6. Access to NET IBM compatible computer a\ ail
ablc. Access to NET desirable. 

7 Addrcss Dcpanmcnt ofM1crohiology. Goa l!ni\er
s1ty. Talc1gao Plateau. Goa -401 203. India Telephone 
(0102) 22.19-l9~ Fax No. (0812! 224184 8. Position Pro
fessor and Head. Department of Microbiology and Dean. 
Faculty of Life Sciences and Environment. 

Wild Mushrooms in the State of Goa 

(Summary of doctoral thesis by Nandaku
mar Kamat, Department of Microbiology, 
Goa University, India, contributed by Pro
fessor S. Mavinkurve) 

A bout 70 per cent of the geographical area of the State 
of Goa was sun·c\ cd for wild agaric<1lcs (mush

rooms). with emphasis on edibility. from 11JX6 10 llJ91 
Altogether 71 field and market sites were s.1mplcd result-

ing in 292 collections Of these I 81 were locally con
firmed as edible species and the ed1b1hty of IO'J collec
tions w<1s confirmed from litcraturc Termite mounds 
accounted for the largest r.· 11ber. 1 c I ~7 collcct1ons and 
the rema1mng 11~ were made from diverse hab1t:its such 
as wood. coconut logs. mots of hvmg pl;ints. ground rich 
tn pl;int httcr/humus. etc 

Systcmat1c t:ixonon11;· an;ilys1-; of the<;<; coll;:ct1011<, 
re\calrd the prc<;cncc ofX7 species. 1(, genera. 11 far111hcs 



and:> sub--0rders ~ioc aganc spc.:1cs. i.e. < ;_1rororus ta.x. 
spill. <;1-ror.orus LT\ spill). (i1mporus t;Lx sp.(111>. 
1?11.H11la tax. sp. lioft•llls sp .. Su1//us sp. Tnchofoma sp. 
< "hfort1ft•p111i11 sp. and .\facrolt'flllla pron•ra Sho\\cd cc
tom,corrhi1~tl assoc1at1on \\ith \anons plant hosts 

Studies on rmit body ontoh'C~ in frr1111/tlmn t".\ Of"lt'fl

fllh.\. r ht•m111 ( r11hl'.\Cl'n.\ r nm· ar.d T str111tu,· Sho\\ed 
a stipit.1ngiocarpous t~ pc at ~ pogeal stage and bi' clagio
carpic t~ pc at epige:tl stage Tre pigment in the pscudor
rhil'al rind of r t1rw11tafi., \\35 found :o be \klanm 

In :ill. .~5 isolates \\ere obtained from bas1d1on-...: con
text ussuc culture of 25 teleomorphs and a single isolate 
from the natural coremium of . lntrom\H'f'-''·' hr1111s
-"mc!1c1c. the anamorph of l'lcurot11., crs1td111s11s. Of the 
total )6 isolates. IX belonged to K species of frm11tllmr
Ct''· > belonged to ( ;1ropllrll'. 2 each to l'f,•11ro111s. 
I idnmcl/11. I frJ?ron-ht• and !'anus. and one each to the 
genera l't1cf11hrcl/11. < "oprmrt.\. 1 J11dt·m1111.Hcll11. I 11-J.?rorhll

rus and /'/11tc11., 

Except for the po\\ de~ textured A VE-PMT and MOR
F"-1. all frr1111to1111n·s isolates gene rail~ sho1' ed good 
gro1\ th and unifom1 '' hitc. cotto~ morpholog~ on PDA 
A \T-5. R-2~. COR-15. DHL-T-1. Gl!R-50. MOL-.W 
shm\ed /11 ntro m~ celial differentiation. gn mg rise to 
amorphous non-fertile clumps of plektench~ mallc m;1ss 
Isolates from non-1em1itophihc species sho\\ed moderate 
10 rapid gm\\ th 

lntercala~ and tem1inal lemon-shaped mitospores and 
smoolh-\\allcd sphearoc~sts \\ere found m A\'E-P:'l.fT 
and MOR-FN Extracellular deposits of Calcium Oxalate 
"ere found in A \'f-PMT on o. I percent TAMM AsexlL1l 
fmctificatrons such as athroconid1a or chlam~ d0~porcs 

"ere detected in stahng cultures of SC-209/8K. GU R-50. 
\"OLV-ll'K9. VOLV-1-1/KK. SAL V-1189. BOL-l!K<J and 
Tu-1/l}(J Arthrocorudia \\35 found in PCYS-1. The black 
nscous exudate m VIC-I \\as found to be Melanin. 

All the isola•cs. except the tno pondc~ o~--s. pro
duced'' hile mats m statiom~ liquid culture. Pcllct1sauon 
\\35 found to occur m shaken cultures of Ten111t11m\t.·cs 
spp .. ie. A\'E-5. HON-I. Sl!R-1. COR-15 and AVE
p~ 1--;- after 7 to 21 days 

The cultures grc'' ''ell at pH 5.5 to 6. Pol~ phenoloxi
dasc and C cllulasc actint~ ''as detected m the m.1JOnt~ of 
cultures. The Term1t11mi-n•s isolates \\Cre found to be slo\\ 
colonisers of paddy-str:m. 

In ntm fructification in Tcmutomn cs alhumm11.\a iso
late A\ 'E-5 "as positiYcly obiained on l\\O occasions on 
Fungal Comb Agar. These fruilbodics. Fb-1 and Fb-11 
micromorphologically appeared similar to 1i:m11t1"nycn 

sp. Subscquentl~ similar fmitbod1cs \\ere consistent!~ 
obtained on PDA under ambient conditions from the 
tissue cultured progeny isolate Fb-11-a 

(We greatly appreciate information from 
the participants in MUSHNET, particu
larly details of current activities and gen
eral information on the institutes and 
laboratories carrying out research on 
mushrooms. This information would be of 
prime interest to the MUSHNET partici
pants and the readers of the < imetic 1-;,1K1-
11ecri11>: and Hwtech110/ox;· .\fo11itor. We look 
forward to receiving further contributions 
in future. F.d.) 




