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A. NEWS AND EVENTS 

UNI[)() ~e'u 

l'.!\ (icnctic Ccntn: indcpcndcnt 

The l-~·s International Centre for Genetic 
Eng.inccring and Biotechnology ha.-.cd in !'<cw Delhi 
and Trieste is to hccomc ;mtonomous in 1993. with 
1hc potcnti;il to serve a.' a powerful commcrci;1l 
agcnl for the l r;msfcr of hintcchnology to the dc\·dopin!! 
world. 

The l' '.'\ c-.timatcs that one third of the world\ 
food potcnti;1l is currently lo'l through inadcqu;itc 
control of in-.ech. disc;isc-. and wccd-.. increasing lo 
around .JO p.:r cent for Afric;t. Rioterhnology could help 

to reJuo: thi, ''"' -.uh-.t;intiall~. 

The l·enlre will hccomc inJ.:p .. ·nJ .. ·nt of hoth the 
l' '.':and thi: C iov.:rnmcnt.-. inJi\·iJually ;twKia1cd with ii.. 
acli\·i1ies. hut thc national or~-_mil';ition .. in .JO countries 
heing sci up in affiliation to the hndy will continue to 
.,..·ni: as foc.11 poinh for thi: exploitation of genetic 
cngmci:nng. 

Thc in:-.1i1u1ion w;is estahlish.:d in 19~G under the 
;1ll'>picc-. of th,: t · niti:d '.\ations Industrial Development 
Organil';11ion ( l''."IDO) and is inrnlwd in many research 
proji:cls r;mging from the control of disca.-.cs .-.uch a.o; 
hepatitis. mal.1ria ;ind human Papilloma \·irus to 
agricultural rc-. .. ·;1rch into pest- ;md stress- rc.-.istant crop-.. 

A kc~ role of the centre has hccn to train 
-.cii:ntists from developing countries in ha.o;ic genetic 
engineering ;ind hioti:chno!ogical ri:sc;irch technique!'>. 

l''.'.:100 officials met in Octoher 1'>92 lo finalil'e 
arrangements for the centre\ independence. Its 
'S72 million hudgl'I for thl' l'JIJ2- l'l'>h work programml' 
has alre0tdy hl'l'n 0tpprt J. 

Thi.' offici;ib 0tlso consilkrl'd a prnpo-.;il for a t;isk 
forci: of l'Xp1:rh anJ markctin!! servicl' to he sci up lo 
improve collahorati•in hetwecn acadi:mia <1nd industry 
and •.peed up commcrci<1lil';ition of hiotechnology 
di,n1\eric,. !Sour: .. ·: F11ropca11 Cl1rmical Sew~. 

2:-i s .. · pf\:m hi:r i'l'l 2) 

\fl Sfl:"it:T 

l>ndopmenl 1_1_f an in!l"rnarioni'I ndwnrk for 
hiorom er, ion of wa,li: mat .. ·rial' lo food ;ind 
11,dul produn' hy cdihk· fun&i 

The hioron\l·r,ion of wasll" mah.:rial' to food and 
11,dul products hy fiin~:i i' an en\'ironmcntally "1.111d 
hioterhnolop· for su,tainahk dcvclopm1•nt which ha' 
already had an irnpacl ,11 national and re!!ional Incl\, 
,1nd lhcrl' ,1rl' prcdirtion•. thal thi, imp.Kl will rnntinu .. · 
In inn..-a'l'- Th-: impact' of t hi, hiotl'rhnolo!!y hav..-

farnurable socio-economic and employment effects and 
can be without serious legal, ethical, or safety 
consequences. when issues of biosafcty are taken into 
account and properly addressed. 

Enormous potential bendits are to be derived 
through the wide-scale introduction into de\·eloping 
countries of proccs..\Cs for culti\·ating edible mushrooms 
using a.'\ growth subslralcs the huge quantities of 
lignoccllulosic wastes gencratcd annually through the 
acti\·itil's of the agricultural. fores! and food-proccs..-.ing 
induslries. These include a producl ha\·ing a high 
conll'nl (IX- 35 per cent dry weight} of protein with 
halanced amino acid composition thal could !\Cr\"C to 
enrich the human diet in regions suffering. from a 
shortage of hit:h·quality protein. Edible mushnx>ms 
haw higl> \"ilamin and low fat conlent. good namur 
qualities and recognil'l'd tonic qualities. Mushroom 
protcin can hi.' produced wilh grl'all'r hiological 
cffil·icncy than protein from anim;tl sources and 
rclatiwly liulc input is requirl'd in terms of large-scale 
equipment. facilities. capital and land. Thus. edihlc 
mushrmm cuhi\·ation is particubrly applicahlc to 
situalions where largl'-scale c;1pital-intensi\·e operations 
;ire inappropriate. Chear .. locally a\·ailahle lignocellulosic 
m;lll.'rial-.. such a.' straw. suµ.ar canc haga.-.se. corn cobs. 
cotronsecd hull,. pcanul hull,. coffee wastes from 
agriculture. a.' well a-. w;L'\te co!lon fihrl's, wa.'\te·papcr 
producls. and s;t\\ dust available from industrial activitie-. 
c;m he used a' gn)\\th suhstr;lles. In ;iddition. harvesting 
;md posl- han·est prm:es,ing rcquireml'nts an: minimal. 
;md the overall procl.'ss employ:. relatively simple 
technology. Furthermorl'. sincl' edihlc fungi usu;illy 
reduce !he lignin componcnl of thl' lignocellulosic 
growth suhstra!e and thaeby increa.'c !he acces..;,ibility of 
polysacch;1ride componenh. a spent suh·.trate residue can 
he used as an animal feedstock. Altcrna1ivcly, the spent 
rl''\iduc may sen·e as a \'alu:1hlc :.oil conditioner. There 
is a growing realil'.ation Iha! edible mushrooms represent 
a source of high- value metabolites (e.g. fla\'our 
n11npounds, anti-tumour and immunopolcn11alm!! 
•1g.enl:-.. and hypochokstcrolemic wmpounds). and iL' 
such. !hey also ha\e consider<ihlc patcntial for futurl' 
indu,trial dl.'vclopmcnl. Wid.:-.;,call' introduction of 
hiocon\'cr.,ion te<.:hnology i' perceived to he of particu!ar 
rdc\'ancc lo thl' immcdiah: and long· term needs of 
many <ll'\'doping countric' in many parts of the world. 

Professor S. T. Chang i~ an intcrnationally-
1-...co!!nil'ed authority in the field of l'dihk mu.;,hroom 
cultivation ;md ha' recl·ived 'e\·cral intcrnalional il\\ard~ 
for his rontrihution lo mmhroom hiolow.. He i' 
con.,id .. ·red lo he larµd~ ri:,pon,ihlc for the \UCl'C\~·.f 111 
dcvdopmcnt of mu,hroom cultivation terhniques in 
Chin;1 during rec .. ·nt year~. Uc will \crvc a:-. consultant to 
l 'NIDO in thl· neat ion of an intcrnalion•1l network for 
mu,hroom rulli\'alion and hi1icon\ersion ll'chnolo!!Y· 
with sperial l'mpha"i' fnr hclpin~ dc\c!oping Cflllntric,. 

A Mt:Sll:\E"f rnlumn ahout adivilics, including 
rnu,hroom culturt·s r:olkctions, rc,l·arrh in pro{!rc,~. anJ 
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commercial and industrial applications, that arc taking 
place in the UNIDO MUSH network will be regularly 
included in future issut.'S of the UNIDO Genetic 
Engineerin.r: and Biotedurology Mooitor. Groups 
interested in participating in the network arc invited lo 
write to UNIDffs Biotechnology and Genetic 
Engineering Unit in Vienna, Austria. 

Biocon\·crsion and mushroom culti\·ation 
technology 

The huge quantilit.'S of lignoccllulosic wa.-;tes that 
arc generated annually through the acli\·ities of the 
agricultural, forest and food- proces..-;ing industries 
constitute a valuable resource if the appropriate 
bioconversion technology i.-; applied. One highly 
efficient form of biocon\"Crsion occurs when these 
agricultur31 wa.-;tcs arc used as substrates to grow 
different types of edible mushrooms. Mushrooms 
represent a source of high-quality protein, and arc also 
reported to contain numerous high-value metabolites 
(e.g. anti-tumour and immunopotent1atmg agenl'\, 
hypocholesterolemic compounds and flavourdnl'\). 
Moreover, the spent substrate residue left after 
mushroom harvesting can he used a.'\ an animal feedstock 
andior a soil conditioner. 

UNIDO recogni7ed that biocom·ersion and 
mushroom cultivation technology have important roles to 
play in the economics ef less developed countries and 
commis.-;ioned a report on the creation of a 
"Bioconwrsion and Mushroom Cu:ti\·ation Technology 
Centre/Network". Listed among the suggested locations 
for the centreinclwork headquarters wa-; Hong Kong 
:md the territory will host the Firsl ln1crna1ional 
Conference on !\tushroom Biology and Mushroom 
products. 23-26 Au!!usl 1993. The Conference, 
organi7ed jointly by the UNESCO Network for 
Microbial Re!illurcc Centres (MIRCENS) and the 
Chinese lf nivcr'iily of Hong Kong. iscxpecll'd lo allracl 
hclwecn 300-4(Kl participants from over 50 countries. 
l! NIDO will contrihule resource persons lo the 
Conference. 

Enactment procedures for the international 
centre/network will be initiated a.-; an immediate 
follow-up lo the Conference, the first '\lep in this 
proccs.c; hcing the selling up of a Steering Commiuec 
lo undertake the detailed planning involved in 
estahlishing the centre/network and its future operation. 
Countries/instituti1ms interested in participating in 
the Network arc encouraged to send a letter of intent lo 
Technology Dcvclopmcnl and Promotion Division, 
l! NIDO, Vienna. 

A special artil:lc on trends in production and 
technological development of mushrooms by 
Prof. S. T. Chang and Prof. P. <J. Mile.:; is found in thic; 
issue of the monilor. ("The Creation of an International 
Ccntr~/nctwork for MushnxJm Cultivation Technology", 

S. T. Chang and J. A. Buswell. Ul'IDO. July 1992. 
67 pp.) 

Ghana's succt.'SS in mushnx>m cuhi,·ation 

Under the guidance of an expert from Thailand. 
Ghana began to produce mushrooms on a commercial 
scale two years ago. The succt.·ss of the scheme should 
er.courage other de\'cloping countries to embark on 
similar projecLc; through South-South cooperation. 

The expertise acquired by South- Ea.o;t Asian 
countries in n:ushroom culliva1ion is now being 
di~minaled through South-South c<x>peration. and one 
of the countries lo benefit is Ghana. Mushrooms haw 
always grown wild in Ghana. and Ghanaians ha\·e for 
centuries used them a.o; a meal substitute. 

Ghana·s humid, tropical climate is \·cry farnurablc 
for mushroom farming. and the country is much in need 
of the additional supply of protein that mushrooms can 
pro\'ide. Consequently Ghanaians arc laking 
enthusiastically ~o mushroom culli\'alion. Many of them 
ha\'c received training from the National Mushroom 
Development Project (NMDP). which is direclcd by 
Mr. Leslie Sawycer. 

In Ghana. ac; clc;cwhcre. the ad\·antages of 
mushrooms over other fcx>d '\<>Urces include the 
following: 

I. Mushrooms in their dried form ha\·e a higher 
protein content than any other vcgclahlc producL 
They al'iO contain a high concenlration of cs.o;cnlial 
\'itamins and mineralo;, and an: \·illucd for 1heir 
bcndils lo heahh. including the capacity lo 
reduce blood cholesterol. 

2. Mu:;hrooms can he grown on a \'aricly of waste 
products from agriculture or industry, -.uch a.\ 
straw, o;awdust. coconut coir. corn cohs. cotton 
wa.,te and banana leaves. Subsequently. these 
matcrialc; ca:l he used ao; compost for 01hcr plants. 

3. 

4. 

5. 

Once the technology ha-; been ma.o;lcred, 
cuhi\'ation requires relatively simple techniques 
and equipment. 

A \'Cry small amount of land 1s needed for 
culti\,1tion. 

Mu.,hrooms require a minimum of waler and 
!i.Unlight. 

fl. Mushroom cultivation can he done either as a 
full·time job or a" a hohby. 

The Cihanaian mushroom project u-;es 
:r.ix var1elles: Indian oyster (Plr.urotm Jajor ruj11), 
Hhutanese 01·stcr (Plrurotm rom). ahalone (Plr11mt11~ 
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cystitlitmis). American oyslcr (Pleurotus <>streams), Jcw·s 
car mushroom (Aurirnlaria polytridra) and s1raw or oil 
palm mushnx>m (I i>fruriella mfraceu). 

The culti\·ation system adoplcd in Ghana is a 
slandard method used in many part<. of the world. The 
pn>e1.·Jurc begins with the preparalion of compost. The 
most popular malcrial is sawdust. which ideally 
should fiN be decomposed for two or lhrcc weeks 
hy the addition of suhslanccs lhal encourage 
fcrmcnt;ition. The compost is lhen pul into hcal­
rcsistant plastic h;1gs ahoul 13 inches long, and is 
healed lo kill off any micro-organisms that might 
compete with the mushnx>ms for nutrition. When lhc 
compost is fully slcrili.red. the mushroom spawn is 
inscrll:d. The hags arc then kcpl in a darkened room for 
scwr;1l weeks. When the mycclium has spread over the 
compost. 1hc mom is wn1ilated and a small amount of 
ligh1 is let in. causing the mycclium lo dewlop into 
mushrooms. Finally the hags arc opened and the 
mu-.hrooms crnppcd. 

Ongoing technical ad\·icc and supporl is pro\·idcd 
lo ~rowers hy the NMDP. For example. the projccl 
supporls i1s gradual\: farmers hy supplying 1hcm wilh 
hag., containing. the mixture necessary for mushnx>m 
production - although currently the demand for hags 
exceeds the supply. 

It would he misleading lo gi\"c lhe impres.-;ion 
that mu.,hroom cultivation is an inslanl solution to a 
counlr~ .. s protein prohlems. The initial capital outlay 
can prescnl difficuhies for ;in individual grower, and 
the growing proces.' requires careful monitoring. 
Howc\cr. pro\"idcd there is adequate government 
support and supervision. the mushroom industry offers 
greal hopes lo dc\·cloping countries, as lhe ca<;e of 
(ihana shows. 

Although sorghum and ca<,sava arc important 
suh.,i,lence cro!ls in (ihana, hiotechnology resl'arch 
is mainly directed lo the country's export crops 
(oil palm. cocoa and coffee). According to a recent 
surn.~y hy John Mugahe (ACTS Biopolicy Institute, 
Ma;1s1rich1. the Nclherlands), applications remain very 
moderale. 

The Facuhy of Agriculture of the University of 
(ihana currently concentrates on multiplying discase­
rcsislanl and high-yielding cocoa plant lets through clonal 
propa~ation. The Faculty also applies somatic cell 
rnlturl' h:l·hniqucs on !he regeneration of ca.,,c;ava. 
Furlhcrmorc. t hermol herapy is applied lo clim mate viral 
and haclcrial disca,c, of cassav;1. 

Al !he 1'i<!fional Agricullural Research Institute 
work i ... hl·in~ comlucted on lhe conservation of various 
indi~cnous crop" throu!!h i11 1·irro culture. 

Thl· Dcpartmenr of Veterinary Services of rhc 
tr ni\"cr ... it y of ( ihana develop~ vaccines against ~ome ()f 

the pn:\·alcnt cattle disca.<it.>s, such a.<, foot-and-mouth 
disca.'iC. (Extracted from Cooperation Smclr, 
December IQ9~) 

Mushroom growing: Learning the trade secrets 

Anyone wishing to beg.in producing mushrooms 
will :ind a wealth of U..'ieful information in the recently 
published Marutal of Mushroom Culcfrution by Peter Oci 
(Tool Publications. Sarphistraal 650, 
1018 AV Amsterdam. Netherland,). Top:cs covered hy 
this comprchensi\·c book include the ba.-;ic biology of 
mushrooms. techniques of propagation, which species 
an: suitable for particular climatic conditions. how 10 

perform a feasibility study and how to find markeK 
The book is illustrated by numerous drawing.-; and 
photographs. 

For those seeking technical trJining or expertise 
in mushroom production. these arc available from a 
number of sources in the dewloping world. 
Profc!\.'iOr Anon Auelragul. who advised the Ghanaians 
on their mushroom project, remains happy lo share his 
unique knowledge of the subject. His organi1.ation, the 
International Mushroom Society (Thailand), offers study 
lours of ml!shroom farms and on-the- job training for 
groups or individi.alo;. The society provides expertise 
and equipment and prepares project proposalc; for 
mushroom development. It will supply free of charg..: 
Profes.'iOr Auctragul's manuals on the cultivation of 
oyster, Jew's car and straw mushrooms. published hy the 
Food and Agriculture Organization of the 
United Nations (FAO). The address of the society is: 

International Mushroom Society (fhaiiand) 
2J06 Phaholyothin Road 
Bangkhen 
Bangkok 10900 
Thailand 
Tel: (662) 579-4418 
Fax: (662/561-2591 

Other developing country institutions offering 
training and expertise in mushroom cultivation include 
the following: 

International Mushroom Society for the 
Tropics 
Contact: Profes.'i<>r S. T. Chang 
c/o Department of Biology 
The Chinese University of Hong Kong 
Tel: (852) fiOIJ-<1286 
Fax: (852)603-5646 

Indian Agricultural Research lnstilule 
Division of Mycology and Plant 
Pathology 
New Delhi I IO 012 
India 
Tel: (91 11) 581474 
fax: (91 11)575·200(1 



lnslilule of Applied Neolropical 
Mycology (IMINAP) 
Aparlado Poslal 70 I 
Puebla 721Ml I. Puebla 
Mexico 

College of Poslgraduales 
Dcparlmenl of Mushroom Biolechnology 
Aparlado Poslal 1-12 
Puebla 72130. Puebla 
Mexico 

Oualily Conlrol and Training Cenlre 
Deparlmenl of Plant Palhology. Mushroom U nil 
U ni\·ersity of lhe Philippines 
Los Banos. Laguna 
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Philippines 

Alatiirk Horticuhur;tl Research lnstilule 
P.K. 15 Yalova 
Turkey 

An informaliw scienlific journal in lhe field is 
Micolo~iu Neotropical Aplicadu. published in Mexico, 
which conlains original papers on 1he cullivalion and 
use~ of lropical iungi. Inquiries should he addres.'\Cd lo: 

D. Martine1-Carrera 
Edilor-in-Chid 
A parlado Postal 70 I 
Pm:hla 721101. Puebla 
Mexico 

J ·!'<I and other organizations' news 

Effccli\'e ahcrnati\·c to AIDS cure 

While the search for ii cure for AIDS continues, 
acti\·ists around the world arc cmphasi1in!! programmes 
to slow the spread of the pandemic. The World Health 
Or!!ani1alion (WHO), which has led the effort lo monitor 
the epidemic and 1hc number of people infected 
gl ihally. is working lo identify those programmes which 
help countries slow the spread of the disease and 
effectively support those who arc in fcctcd al a 
communily level. 

\\lfO. one of 1hc co-sponsors of lhc Eighlh 
lnlcrnalional Conference on AIDS in Amsterdam lasl 
July, now has a slaff of 400 working with more than 
l<•fl countries and lcrrilorics. lls mandate is lo 
coordinate a unified inrcrnarional stratc).!.y for lhc 
prl'\'enlion and conlrol of the human immunodeficiency 
\'irus (HIV) which leads to AIDS and to reduce the 
pcN1nal and social impact of HIV. 

The evaluation of the l:'i projccls found thal they 
hroughl ahoul signi ficanl changes in hehaviaur and 
five revealed measurahlc reduclions of HIV infeclion or 

sexually lran.-;milled disca.-;cs. which make people 
l>spccially \·ulnerahlc to infection wi1h HIV. 

The diagnosis and treatment of sexually 
transmiued disca.'\Cs is one of the six new priorities of the 
WHO slrategy. which has been greatly expanded to mccl 
the epidemic's new challenges. The fi\·c other priorities 
arc: 

Adequate anJ equitable health care for the 
growing number of HIV-infected people 
falling ill: 

Reduction of women's social \"Ulnerability lo 
HIV infection by imprO\·ing their health. 
education, legal stalus ar.d economic 
prospects; 

A more supporli\'c social and policy 
environment for AIDS prevention; 

Immediate planning in anticipation of the 
epidemic's social and economic impacl; 

A greater focus on com·eying the compelling 
public health rationale for overcoming 
stigmati1.ation and discrimination. 

In an effort to promolc community awarenc\.'i and 
inrnlvement to counter the disea'\C. \\1-10 h;1s made the 
theme of World AIDS Day on I December "AIDS -
A Community Commitment". stres.'iing how \·ital it is for 
each community to pledge itself wholeheartedly to the 
fight against AIDS. 

The human immunodeficiency virus has infected 
some Ill to 12 million men, women and children since 
the starl of the AIDS p;indcmic, and ;mmnd 2 million 
haw developed AIDS. Some 500.000 cases in 
186 countries have been ofricially reported to WHO. 
The figures arc expected to muhiply several times by the 
year 211011. As most of lhc men and women afflic1cd arc 
in lhc prime of life. lhe results will dcvaslalc many 
communities, especially in parls of the world leas! ahlc 
lo cope. World wide, AIDS could deprive HJ million 
children of one or holh of their parcnls hy lhc lurn of 
the ccnlllry. 

Researchers have found thal ah0111 one third of 
ha hies horn lo HIV - infcclcd women become in fccreJ 
lhcm-.clvcs. Ahhough lhis occurs mainly during 
pregnancy or hirlh, !here is rcccnl evidence that rnv 
c;in he lransmillcd from a molhcr to her child through 
hrcasl milk. Howc~-cr. 1he majorily of hahics hrca .. t- fed 
hy HIV-infected mothers do not hccomc infected. 
Tncrcforc. WHO and lhe United Nations Children\ 
Fund reaffirm lhal hrcasl-fccding should he 1hc 
slandard advice lo all pregnant women. including !hose 
who arc HIV- infected, in areas where th;: primary 



caUSl'S of infa11t deaths arc infectious disca.~s and 
malnutrition. (Source: Dt•wlopmrnt Fomm. Scptcmhcr­
Octohcr l'N2) 

An l·mergency health kit 

l i niled Nations ager.cies and other bodies arc 
incrca..;ingly called upon lo respond to large-scale 
emergencies and disa..,lers that may occur anywhere in 
the world. ;md which may pose a serious lhreal lo public 
health. All 100 often emergency appeal'\ for drugs 
produce an avalanche or inappropriate. expired or ptxnly 
identified drugs from concerned ci1i:1cns' medicine 
c;ibincts or lhe pharmaceutical industry irsclf. 

In order lo facilit;itc ;i swift and cffcc!i\·e response 
with supplies lo mccl priority needs in the nenl of 
dis;1slers. the World Health Organi:1a1ion (WHO). 
together with other aid ;1gencies. ha-; developed standard 
lists of the cs. .. cnlial drugs and medical supplies that an 
emergency kit should contain. 

The WHO· recommended kit ha' been adopted by 
m;my org;mi1ations ;ind national authorities <L'i a reliable. 
appropri;1te and quickly ;1vailablc source of es.'\ential 
medicine,.. ;md equipment needed for b;L-;ic medical care 
of displaced populations. 

In n1ll;1boralion with a wide range of international 
partners. and after field testing. the kil was revised. 
WH< > h;i, now produced ;1 rnised li:-.t of drug-. and 
medical supplies lo meet the needs of Hl.000 people for 
about three monlhs. under the title The .\'n1· Ema,;rncy 
lfrultlr /\it. This puhlicalion is availahle in English. 
French and Sp;mish from \\HO. Dis1rihu1ion and Sales. 
1211 Cieneva 27. Swi11erland. Price: SW.Fr. 8/$7.20. 
Special price for di:vdoping countries SW.fr. 5.tiO. 
(Sourci:: DcTclopmc·11t Fomm. Scpti:m her-October I 'l'J2) 

l: nikd Nalion' Environm.:nl Prog,rammc!L:NEPl 

From rq,:.ula1ions to induslry compliance: 
Buildin~ ins1i1u1ional capahili1i..-, 

Mo.,I countries now han: environmenlal laws and 
rq!ulalions lo providi: al kasl minimum environmenlal 
-.1and.1rds lor indu .. 1ry. The environmcnlal performance 
of rnmpanics which go above and beyond lhc,..c should 
alway-. hl· cncouragl·d. Bui ( imcrnml·nts also need lo 
makl· ... urc 1ha1 all companil· .... local or muhinalion;il. arc 
equally rnmplying wi1h lhcw standard:-. lo .:nsurc the 
dkcli\cncss <1nd cquily of cmironm.:nlal prolcc!ion 
laws. 

Thi, new public<tlion provides governmcnl 
official., and olher rnnn:rnl·d actor' wilh 'l>mc guidance 
on buildin!-! in .. 1i1u1ional l·apahili1ic., lo implcment thcir 
cnvirnnmrntal law' w11h ;m intt·gra1cd approach .,o thal 
W;l'll' and pollutant' arc nol 'imply lran.,~crred ht•lwccn 
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air. water and land. but arc actually reduced al source. 
It offers some idca.c; and concepLo; that can he adapted to 
local. social. economic and political situations to legally 
bind industrial facilities to t.'Stablished environmental 
standards and to check that they arc mt.-cling them. It 
shows. through examples of some countrit.-s' experiences. 
that incremental steps can be taken with e\·cn minimal 
personnel and resources when there is sufficient ptlli!ical 
will. 

The report is di\·ided into six sections. Part I 
pnwiu..:s a brief introduction. Part 2 scLc; the background 
of the polic~ planning, legislation. standard setting, 
pcrmiuing. implementing. enforcing cycle. Part 3 
introduces the concept of integrated pellution control. 
Part ..J exilmincs more closely the stage of establishing a 
permiuing procedure. Part 5 l<x>ks al checking that the 
industrial facility is meeting the standardc; elaborated 
upon in its pollution permit and some of the essential 
clements of effective industrial inspectorates. Part tl 
giws a general idea of the minimum resources an 
inspectorate requires. and some ways in which it-; cosLc; 
can bi: covered. 

Ex<1mplcs of the types of industrial acti\·ities 
which an: controlled by certain countries and the 
European Community arc gi;;cn in the appendices. 
Actual ex<1mples of permits and procedures arc alc;o 
pro\ided. 

It is l'NEP IE1 PAC\ hope that this !cchnical 
report will help countries in !heir implcmenlalion of 
.\genda 21 <1nd olhi:r decisions taken by ( 1overnments al 
t:1e lJNCED Earlh Summil in June 1992. 

I S B N 11 2 - 8 II 7 - I .1 ..J 2 - X : lJ N Sa I e ., 
No. E'J2-lll-D-1 l. 62 pagi:s. Prici:: FF 20!1. A\ailahle 
from l'NEP IE:PAC. .w-.n quai .\ndn: Citroen. 
7 5 7 .1 'l Pa r is . f r a n c e . Te I e x : 2 II ..J IJ •J 7 ; 
Fax: CH- I) ..J0)88H74. Al<,o a\ailahlc from 
t:N Puhlicaiion.,, CH 1211 Ciene\a 10, Swit1crland. or 
New York. :'llY IOOl7. USA. 

Regulaton issues 

Aus1r;1lian planned releasi:: Canola - Pro1oplas1 
fusion hrcedin& lines, Pacific Seeds Pty Ltd. 

A scries of field I rials is planned using canola lines 
deri,i:d from a pro!opla~I fu,ion i:xperimcnl. Thi: 
prolopla~.I fu,ion in\olved cylopla'm of 1Jras.1irn 11apm 
(canola) and Ruplu111111 wti111.1 (radi.,h). The material has 
bi:cn ~111Jil·d exten.,ivcly in conlaincd i:xpi:rimenl~ and i., 
known to only contain nudear genetic malcrial of 
IJ. 1111 pus. 

I! i' ar.ticipatcd !hat !he varieties deriv.;d from the 
prolopla.,l f 11.,ion experiment will .,how .,uperior yield 
particularly under adver\c conditions to the oriidnal 
parent line. The field trials arc e.,.,t·ntial to establi.,h if 
the line., show the expected adrnntage-.. If a .. ignificanl 
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advantage is demonstrated over other canola lines Lhcn 
the material will be genernlly released in hybrid varieties. 

The trialc; will lake place in Queensland and 
New Sourh Wales. Each sile will be less lhan a hectare 
and will conlain bolh varieties deri\·ed from lhe 
prolopla.'\( fusion work and varieties from Pacific 
S...-cdc;' convenlional breeding programme. If lhc lriab 
arc successful. more exlensivc work will be carried 
oul in 1993 with a view lo commercial rcleac;c in 
1994. 

Because the plants an: genetically identical to 

con\'Cnlional canola, there is no anlicipaled impacl on 
the environment in lhe short term a.c;sociated with these 
trialc; nor in Lhe longer term with a general rclca.o;c. The 
safety of the product for human or animal consumplion 
is identical to conventional canola. 

The work is part of a long- term canola breeding 
programme which Pacific Seeds hac; been conducling in 
Australia for 12 years. Close collaborative links have 
recently been established with programmes in 
North America and Europe. which complemenl the 
Australian programme. It is expected the work will 
substantially improve the performance of hybrid parent 
lines and hybrids and lead to grealer productivity and 
profilability for Australian canola growers. (Contact: 
Jim McDonald or Greg Bun.a. Tel.: (076) 301666) 
(Source: Australasian Bioicd111oloK}"- Vol. 2. No. 5, 
October 1992) 

Yeac;t Industry Platform recommends ,:hanges in 
EC rDNA regulations 

According to the Yea.'\t Industry Platform (YI?), 
"the currenl regulatory framework aimed at cor.trolling 
recombinant-DNA act1v1t1es in the (European) 
Community treats them in the same manner a.o; the most 
dangerous proces.o;cs and products, when no such danger 
is indicated by any evidence". 

Y!P - whose members include such companies ao; 
Aiko (Finland), Boehringer Mannheim (Germany), 
Champagne Moel & Chandon, Pernod Ricard and 
Transgene (France), Smith Kline Beecham Biologicals 
and lnterbrew (Belgium), Guinness Brewing 
Worldwide (UK) and Unilever (Netherlands) - argues 
that "the regulatory framework for placing a product on 
the market must be based on the as.o;cs.c;ment of the 
clraractcristics of the final product - and not on the 
specific technology used in the production proces.o;." 

YIP was formed in January 1991 arid actively 
supports the current EC BRIDCiE R&D programme, 
especially the projcrt involved with sequencing the 
entire yeast genome. The tot;tl annual sales of 
YIP member companies arc 180 billion ECUs and 
they employ 600,000 people. A short publication, 

}'earl products, processes. pmspt'l"(S, impacts. is a\·ailabJe. 
Details from: The Yea.o;l Industry Platform, c/o Tech­
Know, A\'Cnue de l"Obscn·aroire. 2, B-1180 Brussels, 
Belgium. (Source: Bioceclr11ology Bulleti11. Augusl llJ'>2) 

Guidelines on the use of animal-; in research 

The Agricuhural and F<xxl Research Council 
(AFRC) ha.o; published a useful set of guidelines on rhis 
subject cm·ering lopics such a.o; currenl legislalion. 
genetic modificalions. planning and design of 
experiments, education and training and conditions for 
funding research. 

The chapleron genetic modification draws largely 
on the Advisory Committee on Genetic Manipulation 
(ACGM) Guidelines on work with transgenic 
animal<- {1989). Genetically modified animalo; or their 
product-; musl not enter the food chain unle~o; evaluated 
by the Advisory Committee on No\'Cl Foods and 
Proces.o;cs (ACNFP). 

Detail-; from: Agricultural and Food Research 
Council. Central Office, Polaris House, North Sl;ir 
Avenue, Swindon SN2 IUH. (Source: EBIS. Vol. 2. 
No. 3 (1992)) 

Social and ethical issues 

Bioethics: A French appro;ich 

For a country with a relatively relaxed approach 
to most a.o;pects of biotechnology regulation. France has 
been quick lo adopt a clear posilion in lhe recent debate 
on bioethics. Given that several of the biotechnologies 
have direcl conscq11ences on human procreation and 
ownership of hody parts and secretions. the French arc 
to be applauded for :h•:ir efforts lo rush through this 
legislation. 

Simullaneously, in ihe Council of Europe. 
Mme. Carherine Lalumiere has proposed the drafting of 
a European Convention on Bioethics, ready for the 
common market in 1993. The French arc keen to play 
a leading role in this sensitive area by attempting to 
implement legislation which follows the tcnels of 
common sense as well as justice. Those areas directly 
involving biotechnology arc relatively uncontroversial, 
for example an individual\ genome is sacrosanct and 
must he protected except in the case of therapeutic 
intervention. Cienetic fingerprinting is restricted to 
application hy the courts of la~. (Extracted from BFF., 
Vol. 9, No. 6, June l'N2) 

filics lohby forces rethink on &row1h hormones 

A ftcr persistent prcs.o;urc and a threat of legal 
action from an eminenl critic of gcnetir engineering, lhe 
US National Institutes of Health agreed to suspend the 



enrolment of childn:n in two clinical trial\ of synthetic 
human growth hormone. 
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In a legal petition deli\·ered lo the NIH al the end 
of June l'N~. Jeremy Rifkin's Foundation on Economic 
Tn:nds. ;ind the Physician's Commillee for Responsible 
Medicine. threatened legal action if the NIH did not 
respond within ~II days to their concerns about the safety 
and ethics of the trial-;. In a letter dcli\cred to the 
foundation. the director of the NIH said that after 
considering the issues raised in the petition. the NIH 
would call on independent experts to re\"iew it-; research 
on human growth hormone who will report their 
findings within three months. In !he meantime, the 
trialo; will continue. hut no new children will be enrolled. 

Synthetic \"ersions of the human growth hormone 
produced hy genetically engineered bacteria arc 
marketed in the US hy Genentech and Eli Lilly. The 
Food and Drug Administration hao; appro\"Cd the drug 
only for the treatment of children with pituitary 
dwarfism. who do nol. produce enough ol the hormone 
thcm~h·es. but some paediatricians arc gi\·ing the drug 
lo children who arc simply short. 

The NIH is supporting two separate trialo; of the 
hormone. One is a study of the effect of growth 
hormone on girl" with Turner\ syndrome, a 
chromosomal abnormality which rcsu!ls in extremely 
short slatun.:. The oth.:r trial is dc-;igm:d lo test the 
effects on children who arc \·cry short for their age bu: 
ha,·c norm;1l Incl" of growth hormon.: and normal 
growth horm11nc receptors. Boys in 1'1e study arc 
prnjccled lo r..:ach an adult height of n 1 more than 
1<10 centimelr...:~. and girls no more than 1-15 ccnlimclrcs, 
pulling them i11 lhe hollom percentile fer their age 
group 

In the trial. th: children arc gi\"cn three injections 
a week of either the hormone or a saline plaet.·ho. The 
children <1rc also giH'.n regular X-ra)·s. hlood tcsls and 
psycholo~ic:t! testing. Thl'.y arc photographed naked 
each year lo record growth. The study continues for 
each child for 10 years or until they n~ach their adult 
height. 

The foundation's petition calls for a compkte halt 
of the trial of healthy short children, and of the placeho 
arm of the Turner\ syndrome trial. Lawyers for the 
foundation argue lhal giving these children a placcho 
violates fcd.:ral regulations ~ovcrning the participation of 
children in clinical trials. 

The foundation's legal reasoning is modelled on a 
report puhlished in 198'J hy a learn from the University 
of Nehraska Medical Center's lnstilulional Review 
Board, the hody which reviews all research on human 
suhjccts. Researchers al the university had heen asked 
to participate in a mul•icenlre trial of human growth 
hormone in ~iris with Turner's syndrome, similar to the 

trial at NIH. Ncbra-;ka·s re\"iew board concluded that 
the research did not comply with federal n:gulations. 
because the rish to the children given a placebo were 
greater than minimal. the t>lacebo offered no benefit. 
and the research wa-; not likely to yield ,·ital knowledge. 
(Extrach:d from .'Vt•11: Scit•ntisr. i5 August 1992) 

Genmtl 

Vaccines for Peace 

An international vaccine-de.,.ek1pment progr.imme 
could reduce the threat of biological warfar•.: while 
improving health care in de.,.cloping countries, a German 
scientist suggest-; in the current issue of Politics and the 
Life Sciencn. 

The proposed programme. Cl.lied Vaccines for 
Peace, is the creation of Dr. Erhard Geissler. professor 
of genetics and head of the Peace Research Group at the 
Max Dclbriick Centre for Molecular Medicine, Berlin. 
The programme would produce and distribute ,·accim.>s 
against bacteria, viruses and toxins that pose natural 
threats to health in many developing countries but that 
al<;o could be used ac; weapons of biological warfare. 
There arc dozens of such "dual-threat" agents, the more 
familiar of which include anlt.rax, several varieties of 
.:ncephalitis and hepatitis A. 

Rapid ad\"anccs in molecul<.1r biotechnology and 
the break - up of the Soviet Union have increa<;ed the risk 
of biological and toxin warfare. Or. Geis..-;ler warns. 
Vaccine;; for Peace could help mimmitc that risk, he 
ar~m:s, by providing incentives for participation in the 
Biological Weapons Con\·ention (BWC). a treaty th;it hans 
the production or usc of hiological ;mJ toxin weapons. 
Participation in the BWC: would be a prerequisite for 
joining V.iccine~. for Peace. The programme's vaccines 
and shared rcsc<irc:h would provide a powerful moli\·e 
for de\"cioping n.11ions to hccomc parties lo the lrc111y. 

In the former So\"ict l!nion, many scientists once 
employed hy that country's 70 biological defence 
research institutes now arc johless and at risk of heing 
recruited by countries inrercsted in de\"eloping hiological 
weapons. Vaccines for Peace could employ those 
scientists and make use of the institutes for peaceful 
pu rpo!'.l's. 

Vaccines for Peace would be administered by the 
World Health Organi1ation and paid for hy mcmhers of 
the United Nations with money ~ved through reduced 
defence spending and the elimination of redundant 
national vaccine programmes. 

Dr. (iei~<;lcr's proposal was the suhject of an 
inlernational workshop held in Biesenthal, Germany, in 
Scptcmher 1992. The workshop, attend.:d hy scientists, 
doctors, diplomats and military affairs expert<;, w~s co­
sponsored hy the Max Dclhruck Center for Moleci.1lilf 



Medicine and the Stockholm International Peace 
Research Institute (SIPRI). (Source: Pn•ss rdt•usc, 
2 September }1192) 

Discast: surveillance to expose biological warfare 
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If cholera broke out next week in Sarajcrn. how 
would United Nations observers know witelher the 
outbreak occurred naturally or was part of a 
destabili1alion campaign? 

Covert usc of biological weapons for sabotage 
poses a threat lhal could be reduced through a global 
system of disca'ie reporting and investigation, 
microbiologist MarL L. Wheelis of the University of 
California al Davis argues in the cum:nl is.'iUC of Politics 
and the Life Scimccs. 

While existing national surveillance technologies 
already can assure the world that no large-scale 
production of biological weapons g~s undetected. small­
scale development and use of such weapons could occur. 
Dr. Wheelis writes. Fear of exposure would deter such 
small-scale actions. Dr. Wheelis believes. Whal is 
needed. therefore. is a mechanism lo dclcct hostile use of 
biological a!;enls. 

'We do not know enough yct about disease 
ecology to be able to predict most natural outbreaks", 
Dr. Wheelis writes. His proposal would build scientists' 
understanding of how diseases emerge and spread lo 
enable them to dislinguish between natural epidemics 
and hostile acts. 

Dr. Wheelis's proposal would require developed 
countries to keep track of diseases in a manner similar lo 
that of the US Centers for Disease Control. with doctors 
and health centres repcrting all cases of certain diseases 
and providing field teams lo investigate outbreaks at 
short notice. In developing countries, cooperaling 
regional centres would be established to perform .1 

similar function. 

An investigating team wouid have reason lo 
suspect warfare if molecular analysis shows the 
infectious agent lo be a strain not known in thal part of 
the world and unlikely lo have been inlroduccd !here 
naturally, or if the disease exists in the absence of the 
required vectors or spreads in an unusual way. 

In addition to reducing the likelihood of biological 
war, Dr. Wheelis concludes, "enhanced undcNanding of 
the ecology of human, vclerinary. and crop disca'>cs 
would result in a dramatic improvcmcnl in puhlir hl·alth 
world wide, and it would suggest slralegic-. for H·during 
crop and livestock loss :hat prccipilalc human starvation". 

Politin and tire Ufc Scicn"'"; i" the journal of lhc 
As!'lm:iation for Politics and the Life Srirnn·"· Editorial 
office." arc locillcd al Lake Superior Slate l 'nivl·r~ity. 
(Source: Press r<'icaw, 2 Sepll'mher 1'1'12) 

C ienc therapy gets green light in US 

The first gene therapy treatment for lung cancer 
ha-; received the unanimous appro\'al of an important 
federal panel. bringing the once-rarified and 
experimental science of manipulating human ~enes to 
bear on lhe mo~.1 common rause of cancer death in 
America. 

The M. D. Anderson Cancer Center in Houston 
recei\'ed permission from the Federal 
Recombinant DNA Ad\"isory Comminee lo treat 
14 patienL.; suffering from non-small cell carcinoma. a 
disea.;c often caused by smoking. Much remains to be 
learned before anybody will know ho\\ cffectiw the 
approach i~. experb said. The method devised is another 
first in the field of gene :herapy. an atlcmpl to add 
molecules that will switch off gene~ in the tumour cells 
though! lo contrihuti: to fren1ied cell growth. (Source: 
lntcmatio11al Herald Trih1111c. 17 Scplcmher 11N2) 

Biora1ional insi:clicides £fllW while chemical 
products wane 

While the overall wo.-ld inseclicide market will 
remain nearly -;table during the nexl I 5 Y'-·ars. sales of 
hiorational insecticides arc expected to grow rapidly. and 
al the expense of traditional chemical producls. 

The world insecticide market was worth an 
estimaled $7.8 billion at the end-user lc\'el last year. with 
hiorational product'\ taking abou1 $150 million of thal. 
According to a new report from Decision Resources. an 
affiliate oi' Arthur D. Lillie Inc. in Burlington, l\fass., lhe 
total insec1icide market will actually decline to 
$7..t billion hy lhc year 2005, while hioralion<1ls will 
increase to over $900 million. 

This scenario assumes the world-wide pesticide 
regula1ory developments of the 1'>80s and !'Nib will 
continue into the next di:cade. These incri:mcntal 
changes increase the cost of R&D and registration, more 
so for chemical insecticides than for most classes of 
hioralional products. 

The scenario also assumes that transgenic insccl -
rcsisl<IDI crops arc not commerciali1cd hcfore 2005; these 
competitors to hiorational insecticides do not require 
application by farmers and will eventually cur into all 
insecticide use. 

If such crops otrc rnmmcrciali1ed. Decision 
Re\ourrcs cslimalc the iotal inse(licidc market will he 
"lightly smaller 1h;m $7..1 billion. Howc\"cr, the 
diffcrcnn· in value would he morl' than compcn,all·d hy 
lhl· value of !he imccl resi,lanre trait in tran,genic 
crop". 

Environml·n1al prc,surcs and con'>tllncr lkmand" 
for healthy foods will prnmnle lhc\C trends. Rioralional 
in,ccliridl''- .ire rnnsidncd ID he kss ha1;ml1111s lo the 



em·ironment and safer to both pesticide handlers and the 
ultimate food consumer. Often. this more benign profile 
is rellected in les.' onerous regulatory requirement-;. 

As a resuh. the R&D and product development 
expenditures ncces.'<trY to meet regis!ration re4uirements 
for a chemical insecticide may be ten times those for a 
microbial in-.ccticide. the study findo;. 

Because of the major investment-; required. 
ch.:mical insecticides arc generally targeted al 
large markets. such ;Lo; rice, wheal. corn. barley, 
soybean' and collon. In contr;t~l. hiorationalo; an: 
directed al !>pccialtics like wgctahles. fruits and 
nul!>. 

Bioralionab compclc well in these niche crops 
where few chemicals arc registered for use. Decision 
Rc!>ource-. say. They also enjoy success in market-; 
where ;1 !>inglc species of insect causes severe crop losses. 
(Source: Cho11ica/ Markt·ti11x Reporter. 
28 Scplcmbcr 1992) 

Biothcr;ipics lo hoosl world anti-c;inccr m;irkct hv 
1')1)7 

With tremendous growth anticipated in 
immunotherapy and largc1cd-dclivcry pharmaceutical<;. 
the world markcl for anti-cancer drugs could quadruple 
from $U billion in 1991 lo $5-4 billion in l')'J7 - al 
a compound annual growth rale of 2<1 per ccnl. 
According lo World Ca11crr Tl1crupc11tic Pharmacelllica/s 
Market. rcleascd hy Market Intelligence of Mountain 
View. t:SA. immunothcrapy drugs will grow from 
_,O per cent of the total anti-cancer market in 1990 
lo 5.' per ccnl hy l'JIJ7. Targeted-delivery treatment.,, 
currently in the research stage, arc expected to reach the 
market in mid-decade and take a heller than 20 per cent 
share within three yc;1rs. 

One of the most exciting advances, the report 
suggc-.ts. is the development of site-specific targeted 
delivery drugs. most notably monoclon<1I <1nlihodies and 
liposome encap-.ulation agents. These carry •.herapcutics 
directly to malignant ti.,.,uc, cutting the exposure of 
healthy n:lls to toxic chemicak lmmunotherapy drugs -
such as interferons. interleukins and colony-stimulating 
and tumour-necrosis factors - Me dramatir<tlly changing 
the market. 

1 he m;irket share of tr;t<litional l·hemolherapy 
agcnh will dcdine, from fil per rent in l'NI lo 2<> per 
cent hy 11>1>7. Suh-.titulc'> h;ivc heen eagl·rly sought for 
thc-.c harsh drugs, which often seem to dam;1gc p;itienh 
as m11d1 a .. they do rumour'>. Biotechnology companies, 
the report predicrs, arc likely lo hl· l',1rning rnore than 
hair of that anli-rancer markct revenue' hy 1'1'17. 
D\'lail' of the rqmrt frorn RauC'on Bioinformalic' & 
('011 .. ulting <imhll, P.O. Box IOf111, W-<>'112 Didheim, 
( ic rm an v. ("iou rn:: lliotl'C!r11ofoxr 8111/ct in, 
Sept cm her I 'I'>~) 

- l) -

Biolcch firms show profit, 

The majority or biotechnology companies arc 
shortening the time line to commercialization through 
alliances with major drug companies. which can bear 
some or the regulatory and marketing risks invol\·ed in 
launching a new drug. Chief executives responding to 
Ernst & Young's annual biotechnology survey say. in 
addition to R&D alliances, they fa\·our giving big drug 
companies an equity stake in their firms. 

Large lo mid-sized companies, \'Jhich arc finding 
themselves lacking the overall resources to achieve 
profitability, often seek alliances with larger 
biotechnology companies. Unfortunately this year, 
regulatory setbacks killed the vao;l appetite for 
biotechnology initial public offerings, say 
Ernst & Young. After a large number of public 
offerings were accomplished m·er the last 18 months, 
with more than $5 billion raised. investors were pul off 
by the derailment of several important products. 

Despite the setbacks, the biotechnology industry 
had a record year for sales and revenues, which lolallcd 
$8.1 billion, up 28 per cenl from 1991. The increase wao; 
driven by more than 20 therapeutic biotechnology 
products, 600 diagnostic product<; and new agricultural 
biotechnology producl'i. 

Product sales in 1991 and 1992 reached 
$5.IJ billion, a 35 per cent increase from the prnious 
year, while lolal revenues were SIU billion, up 28 per 
cent. Total market capi1ali1.a1ion for lhc industry is 
about $50 billion, up from $35 billion in 1991 hut down 
from a mid-year high or about $60 billion. (Extracted 
from Chemical Afarketi11g Reporter, 28 September 1992) 

Biotechnology: Key il'.sues for the third worl'-

The problem of mao;s poverty in the third world 
is e~o;cntially one of rural poverty. Biotechnology 
applications in rural area-; co1.1!J makz a conlrihution to 
poverty alleviation if it is accompanied by widespread 
gains in purchasing power of the p<xlr through the 
crealion of increao;cd employment opportunities in rural 
areas. The International Labour Office (ILO) hao; carried 
out a series of empirical case studies, which have shed 
light on a string of poverty-related i~o;ues and idenlified 
gaps in the knowledge base for future work. 

Furlher informalion fro111: lflikhar Ahmed, 
Technolo~y and Employment Branch, lnternalional 
Labour Office, Geneva, Swillerland. (Source: 
Biotcc/11111/o;:y and [),·,.dopmrnt Monitor No. JO, March 
111'>2) 

(il·nctic diver.-.ily. profit for lhe dcvelopi~ 
world? 

Profc~o;or Roh Thomas of Biolics Limit~d has 
srnce 1118(1 heen promoling a phytochcmical scr~ening 
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programme with the objectiw of cataloguing 
commercially exploitable genetic n::-..mrccs in the 
dewloping world. Thoma." is keen to sec a repatriation 
of wealth to the developing worlJ on the ba..,is of royalty 
paymenK The company wa." founded in 198.-; a. .. a spin­
ofi from Thoma.'\\ acli\·itics at the School of Chemistry 
anJ Molecular Sciences at the Unin:rsity of Sus.'ic:X. UK. 
Laboratory services arc supplied on a contract ba.-;is by 
the l~ni\·ersity. 

The European Commission has gi,·en iL'i backing 
to the Biotic; programme. sup(l'.>rting a number of 
regional screening programmes. Already 
Professor Thomas ha.o; secured the interest and financial 
participation of a number of major companies including 
Glaxo, the British Technology Group, 
SmithKline Beecham, and o!hcrs. Biotics is supported 
by a University of Sus .. 'iCX programme which offers 
training facilities for scientists from the developing 
world. 

Trainees might constitull: •he staff and managers 
of companies created in developing world countries with 
the objective of producing commercially interesting 
plant cxtracLo;. Biotics ha.-; supplied more than 
2.000 samples of dried planLo; from Africa. Asia and 
Latin America lo organi;r.ations concerned with the 
commercial screening of new biological activities. 
Biotic.o; can support iLc; commitment by offering a custom 
extraction service, which may tailor solwnl extraction 
methods suitable for subsequent !argc-scale procedures. 
(Source: BFE. Vol. 9, No. 6. Jun•: 1992) 

African AIDS toll 

AIDS is expected lo reduce the projected 
population in the African countries worst hit by the 
disease by 20 million during the next quarter-century, 
according to the late~t United Nations world population 
project ions. 

Africa is the home of the 15 countries with the 
highest prevalence of HIV. By 2015. the UN projects 
that AID~ will he directly responsible for 1J million 
eXCCS.<; deaths in these countries (mofC than 1J million 
will die of AIDS hut many of these would have died 
prematurely from other causes). In addition, AIDS 
deaths among women in their reproductive yl'ars will 
mean that about 7 million fewer children will he horn. 

In spite of this staggering 1011, the UN says 
Africa's population is still expected to double by 2015. 
(Source: Scirncr, Vol. 257, IX September 19<>2, p. 1627) 

Public perception of G.~·netically manipulated 
ore.an i:;ms 

When Europeans arc a<;ked about the rish of 
biotechnology, their concerns lend to focus on human 
safety and potential harm lo the environment. In a 
useful review of the likely public reactions lo the release 

of !!.cnctically m:mipulatcd or~anNr•s (< i~IOs). 

Dr. Shirley Lanniil!!, of Hill and Knowhon spotlighb a 
scri\.'S of qu\.'Slion-marks. Jcrcm\· Rifkin of the 
US Foundation on Economic TrcnJ..,. she nol\.'S. argue-. 
that CiMOs arc potentially e\·en more ha;-.ardous to the 
en,·ironmenl than chemical" because: 

They arc alive and thus inherently more 
unpredictable when introduced into the 
environment: 

They can produce. grow. migrate and mutate: 

They cannot be recalled to the laboratory 
once rclca.c;cd. 

Specific risks which arc perceived by the general 
public include the following. GMO•. arc St.--cn a.o; likciy 
to: 

Be developed and controlled by a few large 
multinational corporations and cause harm to 
humans andior the em·ironmcnt: 

Survi\"c and spread: 

Transfer genetically cngim:crcd traits to wild 
or other species; 

Have unpredictable deleterious cf fccl'i on the 
ecosystem; 

Result in reduced biodiversity; 

Ad\·erscly affect animal welfare. agricultural 
intensification, de,·eloping countries and 
other social and ethical issues. 

Copies of BiotrdmoloK.\" U pdatt': ( icnetically 
Modified Organisms from: Dr. Shirley Lanning. 
Euroscicnces Communication, Hill ;ind 
Know It on {UK) Ltd., 5- 11 Thcobolds Road, 
London WCIX 8SH, UK. (Source: Biotal111oloKY 
B11/lcti11, July 1992) 

Central American network for c<x>peration m 
tropical_Qiscases 

This new network is being created within the 
lheroamcrican Science and Technology for De,·clopment 
Programme(CYTED-D),BiotechnologySuhprogramme, 
under the acronym REDCEN. Its main aim is to 
stimulate interaction among..-.1 Central American research 
groups in the use and slandardi1;1tion of new technique' 
for the diagnosis of ~me important tropical diseases 
present in the subregion. Some of the planned activities 
to he carried out by the network in the near future arc: 
a Symposium on Tropical Diseases and Molecular 
Biolo~y. lo lake place in Panama; and Advanced Course 
on Biotechnology Applied lo Health, lo he held in 

El Salvador; and a Worhhop on Impacts of 
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Bioh:chnology Commercialil'ation in { 'entral America. to 
tak..: place in Costa Ri1..·a. (Source: Boleci11 de 
Biournologia. \'ol. t). ~o. I. July 1992) 

Programme of agricl!ltural n:scarch 

The Coop..:ratiw Programme of Agricultural 
R1..-scarch for th..: And..:an Region (PROUA~Dl!'iO) 
originated in 19St1 through an agr.:.:ment betw1..~n th.: 
Ciowrnmenb of Bolivi;l. Cokimbia. Ecuador. Peru and 
\' enauda and th.: lnterameric<tn D.:wlopment Bank. IL' 
aim i"' to strengthen the capacity and quality of r1..-search 
and to !ram.fer agricultural t.:chnology within the region. 
It ha.' the <,upport of the lnteramcrican Institute for 
C1M>p..:ration in Agriculture (llt'A) a.-; iL'i administrator 
and co- financing agency. PROUA1'Dl~O ha.' recently 
<,larted a <,cconJ pha.o;c of iis .:xi..,tcnc.:. which will 
continue until l'N!t. It!> purpt>S1..-s will he to strengthen 
the exchanr.'-' of exp..:rience and the luining of 
manpower in are;t, such a.'i biokchnology. informatics 
and d\.'ctronics. a.' well <L' conducting studies on 
legisL11ion and paknls in this fidJ. (Source: Boft·ci11 1/1• 

Biotemnfogia. \'ol. •). '.'lo. I. July 1'1'12) 

HIV is makinc, its mark in e;Lo;tern Euroru; 

111\. infection is following in 1hc wake of the 
poli1ic;1( and ">ei;il uphea\·aL' of former communist 
countrie, of e;t,lern Europe. The number of p..:ople with 
HI\. i,. '1iil 'mall and. in gencr;il. AIDS in CiL'\lcrn 
Europe ;1ffel·ts i._.,, 1h;in six penpl..: p..:r million. comp;;n:d 
10 w1..·sh.:rn Europe;in rales of ahoul llKI per million. 
~en~rthde". all the condition, exi .. 1 for rapid spread of 
lhe \irus. 

The pallern' of infection ;icn"' c;L,lern Europ..: 
differ from rnunlr~ 10 counlry. In Ctechoslm·akia and 
Hungary. for exampk-. 1he epidemic is mainly among 
homo .. 1..·xu;1l ;ind hisexu;il men. In Yugoslavia and Poland 
there h;1s heen a recenl explosion of infection among 
in1raven11us drug u~r ... Thi' is in sharp cnntra.'it lo the 
'itu;ilion in Bulgaria. where only a very frw ca...c<, have 
hccn r1..·p.1rted. and lhe mos\ likely mule of transmis'iion 
is he1...-r11.,...·xu;1l .~x. Romania ha.-. seen ilii epidemic 
m;iinly ;1mon~ children, caused hy the use of um.terili:r.cd 
needle' ;ind syringes and 1hc once widespread practice of 
"microlransfusion". in which malnourished children were 
given small, repealed injections of hlood or plasma a.o; a 
Ionic. 

In genl·ral. official alliludes have changed greatly 
'imce lhl· mid- l1>xo,, when mosl of the communi<,t 
(io\Wnmenls in e;1!.lcrn Europe wi:re still denying lh•: 
exi-.1cnre of a prohlcm with AIDS in their counlrie ... 
Ciovernmenh now .icknowledgc lhe cxislencc of 
proslilulion and dru~ ;1huse and have ahandoned their 

initial polici1..-s of mandatory testing of certain risk groups 
m fa\our of wid1..-sprcad voluntary testing and 
coun.-;clli.1g. 

The proc1..>s..'i of dcmocrati1.ation has also made it 
possible for many marginali1:ed anJ stigmati:r.cd groups 
to emerge and or~ani7.c. Community-based 
organir.itions ar.: now starting to play an important role 
in the rcsptms.: to the HIV crisis. 

Go\·crnmcnt official-. in Czcchosim·akia and 
Hungary con.-;ider th.:ir large, indigent gypsy 
communities to be particularly susceptible to the spread 
of HIV. Thl.-se groups arc difficult to reach with 
information. because of the language barrier and their 
marginali1a1ion from mainstream society. Plan.-; for 
outreach work ha\·c ~-en thwart.:d by lack of funds. 

Th.: fundamental economic changes of the par;t 
few year.. have brought new difficulties threatening the 
cffccti\·.:ncs." of national AIDS control programmes. 
Nations face severe economic crises a.-; they struggle to 
introduce western-style market economics and update 
their industries. In addition, the old centrali1cd health­
car.: sy<,tcms arc rapidly bein~ pri\·atizcd. 

In this atmosphere, AIDS is perceived a.r; just one 
of many urgent problems, such a.-. environmental 
pollution, comp..:ling for limited resources. Even the 
most ba.,ic medical equipment i"' in short supply, 
.:sp..:cially in Poland where the Cim•ernmcnt is 
immobilized by foreign debt and is struggling to afford 
HIV antibody tesK Few patients receiv.: 1idovudine. 
The limited supplies arc rc<,erved for those with most 
ad\·anccd HIV disca.'iC or for health-car.: staff who 
become infected al work. In a country where the typical 
working adult mak.:s the equivalent of $500 a year, the 
idea of paying $5,IXlO a year for zidovudine i"' 
unrealistic. Even the prospect of being sponsored by 
western pharmaceutical-; companie"' for taking part in 
clinical trial-; of anti-AIDS drugs i"' remote; the number 
of AIDS patienLr; i"' \till too <,mall. and local clinical 
laboratory services too limited. 

Many institutions have become heavily reliant on 
western charity for item<, such as di..,pc.,.....ble needles and 
<,yringcs, HIV antibody test kits and supplies of 
zidm·udine. 

In Poland, many of the early phobia-; and negative 
altitudes among health-care staff, about working with 
HIV· positive people, arc changing. Some of these 
anxietie<, arc not entirely irrational. Poland ha.o; one of 
lhe highest incidcncer. in Europt: of hcl'ipital-acquircd 
hepalitis·B infection. This situation appt:ars to he 
improving slowly since the in1roduc1ion of hepatitis- H 
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\·accinalion anJ ho· .h:r sh:rili:.r.ilion methods for medical 
inslrumcnb. For1una1dy. HIV is nor as infcclious a.'i lhc 
hepa1i1is-B \irus. Howe\W. in rhc populalion al large. 
I here ,.rill exio;ls considerahlc inlolerancc lowoirJs infcch:J 
f"'.Oplc. Al rhc grass-mols lcwl. pricsls work closely 
wi1h gay and HIV-posili\·..: pcopk. ,.\ number of 
communily ci:nlr\.'S and hospices for pcopli: wirh A!DS 
h;1w been St:I up hy 1hi: church. 

Whal of rh..: fu1urc·! The \\ll<rs Cilohal 
Programme on AIDS h;t' scnl !cams of spcci;ili .. ts to hdp 
counrrie!'o fnrmul;11..: and di:wlop HIV i:ducation. !\.>sling 
and moniloring programme-.. How..:\·er. in many ca.'il.>s 
donors ha\·c faili:d lo proJuci: sufficicnl funJ., for !hi: 
coun1ri1..-s lo implcmcnl the n:commi:nJarions. 

In 1he curri:nl economic climate. rhc chances of 
making significanl progr\.'"!'...., in HIV prc\·cnlion and care 
;ire nol good. Not until 1hc rcslrucruring of lhcsc 
countries is complete. and the millstone of Jehl rcmm·ed. 
can rhcir prospect-; impro\·e. (Exlraclcd from 
:Vt•1t: Scit-11ti.{t, !! August l<JtJ!) 

C icnclically engineered foods gel i!rccn lii:,hl 

The trs Food and Drug Administration (FDA) 
h;L'i cmhraccd lhc principle thal !hi: Ciowrnmcnl should 
ri:gul;ile th..: products of gi:ni:lic i:nginecring. not the 
prrn:i:s.' hy which 1hi:y arc creah:d. lb proposed 
guiJdini:s for lhe rcgula1ion of new \arii:iics of foods. 
which had been expected for monlhs. rcprcscnl ;rn 
unofficial cndor .. cmcnt of lhe idea th;1l g.m·ernmenl 
agcncies chargcd wi1h pn:scn·ing public he;1lth do not 
need '>pccial rules to owrsce generically cnginccrcd 
organism-;. 

The ar~uments rhal such special trcatmcnl is 
unncccs.'\;try has been made hy scicnlists and the 
hiolcchnology industry in sevcr;1I reporl'i m·cr lhe p;t'\I 
fc\\ years.• II h;t' not con\·inccd en·.rironmcnral groups. 
however. which argue Iha! lhc safely of 1he nalion·s food 

• Fir/ti teJti111: 1:e11eticully modified or1:u11iJmJ: 
fmme1mrk for deciJio11, Reporl hy lhe US National 
Academy of Scicnccsi N;11ional Research Council 
(Washington. DC, lfJXfJ); Strute1:ie.\ for uue.ui111: the 
~ufl'tr of foods prml11ced hy hi(){1Ylmolo1:y. report of a 
joinl Food and Agricultural Organi/.1lion (FAO)/World 
l-feallhOrgani1a1ion (WHO)rnn~..ulta1ion(Cieneva, JIJl)J ); 
Exrrci~e of fNlcrul r11-er.riKlit 1t.·itlri11 scope of statutory 
uuthorit_~·: Plu11111'd i11trod11ctimu of hioted111l1/oxy 
productJ illfo tlrr em'ironml'llt. documenl by 1he Office of 
Science and Technology Policy (OSTP)(Washington, DC, 
1992). 

!>Upply is being compromised by an cagani..·" lo help 
compani.: ... bring new proJuclS lo m;1rkc1. 

The proposed new guiddinl.!S ... rare th;1l foo<l-. 
dcwlopcJ u.'ing genclic engin\.-cring pose no new or 
!>pcci;1I sakly risks to 1h.: Clln!-.Um.:r an<l !-.houlJ he 
!>Uhj.:cl to the ~1mc slandards 1if rcgulalion it" arc appli.:J 
to ;111 other f1xids. The ;mnouncemenl ~1id th.:sc new 
lcchnologil-s will pro\·iJ.: foods "lh;1l arc l;t,ti.:r. more 
varied. more wholc ... omc anJ that can hi: pniduced more 
.:fficicntly". 

The g.uidelin\.'S arc consislcnl with the 1;nc 1;1ki:n 
hv lhc compclili\·cncs.o; council. which h;L' pushed 
for lhe elimination of unn.:cl".~'\ary rcgulalory hurtkn!-. 
on the indus1ry. They arc al\I> in L:ccpini,?. with 
... imilar mea.'\Ur\.'S inrniduc.:d earlier this ~car 10 
slreamlinc lhe appro\"al pr'>e.:s..' for hiotcchnology 
drug.-;. 

The guidelin.:!'> pul the onus on inJu-.lr} offici;ib. 
lo decide whether a new gcn.:iically .:nginci:rcJ plan! 
varic1y needs pre- market apprm·;1I hy FDA. 

Several consumi:r pro1cc1ion group' ;ire alarm.:d 
hy lhe notion of inJuslry policing irsclf. Al 1he same 
lime. 1hc long-awailcd guidclin.: ... ;ire wclcoml·J hy th.: 
a!•.ricullural hiokchnology indu!-.lry. which lag... far 
hi:hind olh.:r sector ... of the indus1ry and h;L' yet 10 bring 
a gcne1ic.1lly cngine•:rcd food lo m;irL:e1 in 1he 
tr nilcd Slalcs. According lo 1he indu ... rry\ :radc group. 
lhc lndus1rial Biolechnolog.y As.'lk:ialion, more 1h;m 
50 crops prod.teed through genclic engtnccnng h;iw 
been 1e .. 1ed. 

lJ nder lhc new guiddin.:.... focxh dew loped 
lhrough generic engineering. including fruirs. \·cgel;1hb 
and grain.... will he regulal.:d within !hi: exis1ing 
framework of the federal Food. Drug ;ind Cosmclic Acl. 
The level of m-cr"i!!.hl will he h;t-.cd on the ch;tn1cleri .. 1ics 
of lhe focid and ils intended use. r;t1hcr th•tn the method 
by which ii wa.'\ produced. 

FDA expecls 1h;11 many of !he !!ene ·altered fcx1d ... 
being in1roduced (il'\ wilh mosl new plan! \arielics 
produced hy more tradilional hn_·l'ding method ... ) will nol 
require prc·markel approval hy 1he ag..:ncy. flowcwr, 
pre· m;1rke1 approval itnd lahelling will hi: required if lhc 
u~ of g(netic engineering i~ \hown 10 increa\t: the 
conccnlra1ion of a nalurally CKcurring loxicanl in lhc 
planl. to inlroducc ;in allergen (proll.'in 1ha1 c;m trigger 
an alkrgic rcspon\c in ~ome people) 1ha1 i' nol 
commonly found in the plan! or to allcr lhc nutri1ional 
compo~ilion of lhe plan!. Under lhe new guideline~. 
indu•.iry exccu1ive~ will need lo pick !heir w;iy through 
a series of "deci-.;on lree,· lo decide whelher lo consul! 
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the FD:\ when introducing a n.:w gcnclic;illy cngim.-crcd 
plan! \·<iri.:t Y-

( >n.: of thc first gcnctically .:ngine..:r.:d foods lo 
r.:;ich th.: groc.:ry stores is likdy to Ix- the new 
Fl;1n S.1n tom.1ta from (";1lg.:nc Inc of D;1\·is. 
Californi;i_ Rcsc;irchcr.., at C1lg.:nc h;in: isolat.:d from 
tomato.:" the g.:ne that .:ncod1..-s th.: polygalaccurona.'c 
cn1ym.:. which l·ausc ... fruit to soften. Rcin-.crting thc 
g..:n.: into 111m;1to.:-. in ;1 rc\·.:rsc or "antiscnsc· orientation 
hlnck... ,,.., much a.' 'Jt/ per ccnt of the enzyme's 
production_ 

lntcrcst.:d panics haw •m day., to suhmic 
commcnls 111 th.: FDA. But barring a groundswdl of 
p11hlic opinion to the contrary. the proposed guidelines 
ar.: likely to stand. (Extracted from .\"uturt'. \"ol. 357. 
-' June l'N2) 

C ilohal pc'\l resi ... tance management tr;1ining 
pn1£rammc 

Pesl rcsist;ince ts a scnou... glohal prohlem. 
Ovcr hllll pe-.h (in-.ccl<;. pathogens. weeds . .:le.) arc 
rcportcd to ha\·c de\·cloped rcsistancc to chemical pesti­
cide'- Sc\·er;1I important pc..,ls haw owrcomc or haw 
potenti;1I lo overcome n:..,i,cancc co pl;mt ddcncc 
mech;misms dewloped through conventional plant 
hrccding ;md hiolechnology. Dur;ihility of resistance i' 
.:specially critic;1I in the rapidly advancing area of plan! 
genclic tram.formation. which i., primarily focusing on 
the use of Bucillm tl111ri11J:icmi.~ gcn.:s to impart pc~I 
resist;mc..: in '<.:\er;il important crops. 

The pe-.i resistance phenomenon often proceeds lo 
o\·cru,e. mi-.use or mismanagement of chemic;1I 
pe-.licid ... ·, re,uhing in incre;1-.ed co ... 1 of control. 
cm ironmenl;il hM;ird-.. toxic re:.iducs in f1K><l <tnll water. 
an<l los-. of biological diver ... ity. The owrall ncgati\c 
ecological. economic and soci;1I imp<icts may in turn 
affect the lnng-lerm ... u-.lainahilily of glolial agro­
ccnsyst ... -m .... 

The need for pest resistance management 
lherdore is urgcnL Resistance management is the 
ddaying or prnention of ad;ipt;11ion in pcs! species to 
any human health or pl;mt protection mcch;mism ... 
irrcluding chemical. cultural. hiological or 
hi111c,·hnological control. lnh:gratcd Pe-.1 \.fanagement 
(IPM) i-. the comprehensive apprmch lo pest 
management that u1iii1e-. muhiple slralcµie., induding 
resistance management 10 reduce pcsl prohlems. 
Properly cxe,·uted. rcsi ... 1;mcc management within IPM 
programmes can lead to reduced pc~licidc inputs. long­
term ... usccptihility of pe-.t population' and a pest-stahle 
cco,ystem. 

One ~r...,ihk approach lo the growing po..-sl 
re,.istancc prohlcm is lo take aJ\·anlage of what i_._ 

already known. It ha.' already Ix-en demonstrated that 
training of key personnel and technical cooperation can 
significantly rcJuce pest ro .. -sistance risk_ Through 
cffccli\C resislancc management training. pe:-.licidc use 
pallcrns change and cffeclin· lifc·span of pesticides and 
host plant resistance technology increa.'\1..-s_ Effective 
resistance managcml'nl can mean reduced p.:sticide us.: 
without los.s of producti\·ity of suhsistcnce and 
commcrri;il farmers. 

With this realiz.ation. 1hc Cilohal Pest Resistance 
Man;igemcnl Training Programme at Michigan State 
Uni\·crsity is pl;inning lo conduct a two-week 
summer institute from 25 July lo 7 August 1992 lo 
train scientists from Jc\·cloping coun1ri1..-s. The 
summer institute will he the first formal 
intcrnational training programme which has e\·cr 
been conducted 10 solvc the serious and growing 
prohlcm of pest resistance_ The institute will 
allempt to create a dialogue among glohal 
scientists in dncloping and implementing resistance 
management actions or strategics within the 
context of IPM. In addition. participants will 
receive laboratory experience in resistance detection 
and diagnostic systems. Each participant will he 
provided with critic;il lilcrature. institute 
monograph. monitoring tool kits. networking 
c;1pabilities and "hand-on· resistance management 
experience. 

l'ouro;,e content: 

Concepts and principks of pe\I rc-.istance 
management ;ind in1cgra1cJ pc't 
management llP'.\1): 

Theorclical and applied ernlution and population 
dynamics: 

Pest re,isl;mce m;m;igemenl lo conwntional 
pesticides: 

Insecticide rcsisl;incc management 

Fungicide/ bacteridc resist;ince m•t0<1gcmcn1 

Herhicide resistance managcment 

Bo1anic;1ls resistance managemcnt; 

Pest n.·sistancc managcm~·n1 in hiotcchnological 
pesticide'; 
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PL-st R'SL'itance management in germpla.'m 
Je\·dopcd through .:on\·entional plant breeding 
and transgenic plant-;; 

PL-st rcsi.'itance management for biological and 
cultural control agcnt'i; 

Pc.-st resi.'itance management and en\ironment. 
human health and agricultural sustain.ibili1\·; 

l"ollaboratiw project de\·elopment and f.:. ~ial 

networking in (>\--St rcsi."1ance man;igement 

For further detail-; contact: Resi.o;tance 
Management Summer Institute. Michigan Slate 
lJni\"ersity. 203 Pesticide R\.-scarch Center. Ea.'il Lansing. 
Ml .i.'1824, USA 

Science lnnO\·ation ·1n: !'lew T echniyues m 
Bimolecular RL-scarch 

Thi'i meeting. to be held from t• lo Ill August 
1993 in Boston. MA (Hynes Conwntion Center and 
Sheraton Boston)and sponsored by Scienn- magazine and 
lhe American As.'iOCiation for the Advancement of 
Science (AAAS). will unite the inno\"alors and end- users 
of problem -solving techniques and instrument'\ al the 
forcfronl of biomedical research. Its mis.'iion is to 
stimulale discovery and foster communicalion and 
technology transfer among lhe increasingly 
interdependenl scien1ific communities wi1hin 
academia. indu:r.try and Cim·crnm..-nt. 

Specific 1echni4ues and applica1ions will be 
cowred in plenary lectures and work!.ho~ co\·ering the 
following: ba.'iic and clinical immunology. biomedical 
imaging. chemical and struclural '.':MR. crop produclion. 
DNA amplilicalion. DNA foren,ics. D:\A sc4uencing. 
DNA structures. drug 1arge1ing/deliwry, !racing. 
electrical mea. .. uremenls of milmmalian cell.., in cullure. 
fluore!"icenl in silu hyhridizalion (FISH). gene expres.'>ion. 
gene therapy. gene lransfer. high-speed liquid 
chromatography. computer iden1ifica1ion of functional 
motifs. mas.'\ spectrometry. micro~.copy, non-isolropic 
deteclion, nncngenec. and suppres.'>or techni4ues, gene 
mapping. oplical trapping (la<,er lweel'ers), preparatiw 
and analytical electrophore.,ic,, protein slruclurc 
de1ermina1inn, biomedical engineering and biomalerial'i, 
RNA, X-ray crys1allography, 1obo1ics, neural nclworks. 
nano lechnology, pcplidc lechnology, drug design. 
bic~nsors. pheromones. ESCA ;md c.urface .. nalp.is. 
palenlinc.. au1omaled work'i!ations, organ cuhure, 
glycoproteins, and chilcl'\ ilnalysi" of biological rhythms. 
(Source: Prr.u Rr/rau, AAAS) 

.!.n.llln.i!tior.al Conference on the Con\·cntion on 
Biological Diversin·: National ln!ercst" and 
Glohal lmpcrjt!ivc" 

The Biopolicy Institute of the African Centre for 
Technology S!lldicc. (A(TS), with support from !he 

Finni.'ih International Dc\·elopment Agency (fl!"~IDA) 
and lhc Pew Scholars Programme in Con..scn·ation anJ 
the Environment. held a four-day International 
Conference on the Conwntion on Biological Di\·ersity: 
National lntcr\.'Sls and <ilobal lmperatiws on 
26-29 January. Jl>'H in Nairobi. Kenya. The pa~rs for 
1he conference were prepared by leading. researchers. 
scholars. policy analysl'i and practitioners in the field of 
bioJi\·ersity conscn·ation and biolechnolog.y. 

The conference built on the finding.-. of the 
)')91 Nairobi Expert•; Workshop on Property Right,_ 
Biotechnok-,gy and Genetic ResourC\.'S organized by 
ACTS and the World Resources Institute (WRI) as well 
as r\.-scarch supported by the Pew Scholars Pn-,grammc in 
Con..~n-alion and the Em·ironmenl. The '.'iairobi 
workshop wa.o; held unJer the au..,pices of lhe 
Biodiwrsity Con..<;en·atian Stralegy Programme of WRI. 
the United Na1ions En\·ironment Programme (Ui'iEP) 
Jnd the World Con..~n·ation Union (IUC!\O)_ 

The conference addrL>s."CJ topics such a.' national 
o;m·ereignty. new de\·elopments m international 
em·ironmental law. ex situ conscn·ation. i11 .fitu 
conscn·ation. incentive.-.. for conscr\-alion. acces.' lo 
biological di\·ersity. acces.'i to biotechnology. technology 
transfer. sharing of biolechnolc-,gy benefil'i. biotechnc 1loy 
trade. intellectual property protection. bic~fcty. 

indigenous knowledge. biodiwrsity exploration. rescC1rch 
and training. education and puhlic awarene~'· 
information exchange. global lists, finilncial 
resources and mechanism'\, implementation me<L\Ures. 
technical and scientific cooperation. relationship, 
between Parties and non-Parties. relationship with 
other conwntion!"i and agreements. relationship with 
other initiati\"es c,uch a.'i Agenda ~I and the ( ilobal 
Biodiwrsily Strategy, gaps in the convention and options 
for prolocol'i. 

The conference prm·ided an opportunity lo 

researcherc.. policy- makers. entrepreneurs and 
practilioners to review the outcome of lhe ~lobal 

negotia1ions on biodiversity and the fu1ure of 
the convention_ The conference report and 
indi\"idual papers will be publi.,hed through the 
Biopoli9· lnremational scric.-.. (Source: Pren 
Re/ea.re, A(TS) 

Biodiversity Information Ne1work: Call fot 
further par!icipation 

Wi1hin the context of lhe Biodiversity Convention 
and Agenda 21, an international group estilbfo.hl·d 
" Biodive;sity Information Network to soh·c lhe 
problem of managing global diversity inform;1tion_ 
The network will dis.\Cminale and facilitate ;tcces." 
lo biodi;;er'iity inforn1ation world wide. It will 
encourage lhc active inrnlvemcnt of all n·~ion~ 
of the world. The fir~I mis.\ion of lhc initie11ive 
is to cnc.ure parlicipalion of the enlire biodivcr,ily 
communily. 
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The work-.hop. sponsored by the International 
Lnion of Riolo~il·;1I Sciences. the International Union of 
~icrobiolo~:ical Socidil.-.. and the World Federation for 
Culture Collection-.. wa.' :tcld at the Tropical Data Ba.;c. 
Campina-.. Rra1il. ::'.h-31 July 1'192. Initial participanl<, 
included -.l·ienlisb. non -go\·ernmental and gowrnmental 
organizalion-.. 

The sustain;1hle management of the en\·ironment 
and conscn·ation of the biodi\·ersity of planl'i. animal'>. 
micro-organisms and all living thing.' depends on reliable 
and readily accl.-...-.ihle information. \~ithout information 
on the naml.-s. the location. acti\·ity and interactions of 
organisms in the ecosystem. appropriate policies. 
c1>nscn·ation ... tr;tlcgil.-s or remedial actions cannot 
succeed. 

The amOlml of information currently in existence 
and soon lo he dc\·clopcd is \"a<,l. It is scattered 
around the world and is not ea'>ily obtained. There 
i'> a clear need for a network lo link these resources 
and make them r:::idily a\·ailablc. The parlicipanl'> 
iO\ilc the active inrnkcmcnt of all inJi\idual'> and 
organizations with ;tn interest in the aims of the 
nclwork. 

The network lo he established will he primarily 
electronic - linking datah;t<;es and pro\·iding a 
communic;llion-. system - hut will use all other means of 
distributing information. The network will encourage 
exchange of 1fata and ensure thal the needs of 
dcwloping countric ... arc met. The informal ion resource 
will be global and lhc p;irticipation of the dc\·cloping 
world will he actively sought. 

An inh:rim steering group will provide supporl 
for the iniliativc and seek funding and sponsorship. 
Working group., h;nc been formed to gi\·e lcchnical, 
cduc;1!ional and ;idministrali\c supporl to ... tarl the 
proccs.' of c-.tahfo,hing the nc1w11rk. 

Simuhancou ... ly with the workshop. on- line 
bulletin ho;ird ... were set up in which several hundred 
inh:rcsted people participated. From this it is clear 
that 1hc initia1iw is allracting world· wide intcrc,l, 
reflecting the ~cncral rccognilion lhat information is 
an es.,enti;il ckment in the underpinninv. of the 
Rio Convenlion. 

The worhhop wa.'> funded by the Uni1ed N<1tions 
Environment Programme, ln'>tiluto Brasilicro do Mcio 
Amhicntc c dm RccurS(lS Naturais Renolialieis, 
Programa de Formac;io de Recur~" Hum;tnos para 
Areas Ec;tratq:icas, ('onc;clho N;1cional de 
Dec;cnvolvimcnto ( ·icnl i fico c T ccnolcigico, Financiadora 
de fatudoc; e Projetos and the British Council. 

For further information contact: 

Vanderlci Canhti:.. Base de Dados Tropical. 
Fundacao Tropical de P1.-squio;c1s c Tccnologia ·Andn: 
Tosello". Rua Latino C1~hlo. 130 I -Parque Taquaral. 
13087-illO Campinas. SP. Bra;ril. Tel: +55 192 4271122. 
Email: dora:a bdt.ftpt.art'>p-br. 

John McComb. World Conservation Monitoring 
Centre. 201 Huntingdon Road. Cambridge CB3 ODL. 
UK. Tel:~ 223 277314. Email: johnm(c1 wcmc_co.uk. 
BT Gold 75: DB1117IO_ 

Barbara Kirsop. Microbial Strain Data Network. 
307 liuntingdon Road, Cambridge CB3 OJX. UK. 
T cl: +44 223 276622. Email: msdn(a cgnct.com or 
BT Ciold 75:DBI0005_ 

Anthony Whitworth, Association for 
Progressi\·c Communications. 2284 Railroad Drive, 
Fairbanks. AK 99709. Tel: +l 907 4798129, Email: 
anthonyra igc.apcorg or anthony(a gi.,_her _ala.<;ka.cdu. 

Hideaki Sugawara, World Data Center for 
Microorganisms, Tl>i.! Institute of Physical and Chemical 
Research. RIKEN,Saitama,Japan. Tel: +8! 48 4621111, 
Email: d5 I 18fa rkna50.riken.go.jp. 

(Source: Pre.u Re/ea.te, September 1992) 

First Arab Exhibit and Second Arab Conference 
on Perspccti\·c;; of Modern Biotechnology 

The aho\·c events arc scheduled to take 
place between 2.J and 28 April JIJ'H in Amman. 
Jordan. The ohjectiw~ arc to enhance interest in 
biotechnology- rcla1cd research and applications, 
investment opportunities in Arab countries in induslry. 
;1griculturc. cn\·ironmcnt. etc., and on harriers facing 
such inveslmenl project!., a.'> well as 10 enh;mce efforts in 
th: Arab countries to dcliclop biotechnology-related 
infra.'>lruclurc and regulations and a.'i.-;ist in Je\·clopin!! 
mechanisms of regional cooperation. 

Con fcrence themes will cover world- wide 
biotechnology- ha-.cd innov;itions. with empha,ison what 
is most rclc\·ant to Arab countricc;. i.e. agricuhural and 
industrial applications, R&D in the~ area'> and 
promotion and commcrci;ili;ration of hiotcchnology­
hascd in\e~tment project~. 

Funher details may he obtained from 
~r. Ha'i.'i<ln Charif, Organi1ing Commillee, Second A rah 
Conference on Perspectives of Modern Biotechnology. 
ESCWA, P.O. Box 1J:!7115, Amman, Jordan. 
(Source: fl.'r1n Relrusr, IJ Decemhcr l'/IJ2) 
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Firsl lnh:rnalional Conference on Mu..;hroom 
Biology and Mu."ihroom producb 

The Uniled Nalions Educalional. Scientific and 
Cultural Organil'alion (UNESCO). 1he Network for 
Microbial Rl~ource Cenlrl'S (MIRCENS) and the 
Department of Biology of the Chinl>se Cni,·ersity of 
Hong Kong ha..-e organited the abo,·e conference for 
23 lo 26 August l'>'H lo lake place al the Shatin Town 
Hall. Hong Kor.g. 

The conference will be jointly sponsored by 
international agencies and industrial corporations with an 
inlen.-sl in mushrooms and their producb. ll will ~rvc 
a."i a forum for participant-; from both <lc~·dopcd and 
k.-s.-;-devdopcd countries lo present and sharl· the mosl 
recenl ad\·anc1.-s in mu.-;hrnom biology and mushroom 
products. am! h> explore opportunitit.-s for future 
research and coopcralion. The conlcrcncc will al<;(> allow 
participant-; from academic. industrial and gm·crnmcnl 
scclors to interact in identifying the needs ;md potential 
for wide-ranging exploitation of mushrooms in such 
area.-; a.<; food production. nutrition and health care. a.-; 
well a.-; wasle biocom·crsion. 

Thc confcrence will cover all a."ipccto; of 
mushroom 1->iology and mushroom products and will 
consist of plcnary Sl.-S.'iions. oral and poster prt.>senlations 
and round-table discus.-;ions. Full derail-; will be 
published in a second announcement later in 199]_ 

Further information may be obtained from: 
Profcs."iDr S.T. Chang. Chairman, Organi1ing Commillcc, 
Isl International Conference on Mu."ihroom Biology and 
Mushroom products. Department of Biology. The 
Chinese University of Hong Kong. Shalin. NT. 
Hong Kong. Tel: (X52) 609 62Xh:'h09 <i.'l.JX. 
Fax: (852) 603 56.J<i. (Source: Prc.u Rclea.h?. 
November 1992) 

IUMS congres.<;es: 71h lnlernalional Congres.<, of 
Bacteriology and Applied Microbiology Di,·ision: 
7th Jn1c:rna1ional Congres.<, of Mycology Division 

The C1cch1,..lovak Society for Microbiology ha.'i 
;mnounced lhc holding of lhe above congre ... <,cs lo l;1ke 
place from ·' lo X July l'>'>.J in PragU\'. The general 
struclure will consisl of symp1,..ia and posler SC"-"ion" in 
bacteriology and applied microbiology and m ycolo~n. 
while sclccled lopic" will he org;mi1ed as inlerdi\·isional 
symp<>'\iil and :or in lhe form of worhhop" or colloljuia. 
A call for ahstracls will he made during lhe summer of 
1'>1>.1 when lhe "econo ;mnouncemenl will he published, 
which will also con1:1in lhe final conf!rc,..., prof!ramme. 
:r.ocial cvcnls, elc. Fur1her detail' may he had from: 
Sccrclariat Ill MS C"onf!rc...,,es '•>.J. tn .... 1i1u1e of 
Microhinlogy. Vidcn,ka 1mn. CS - 142 211 Pr;iguc .J, 
('1echoslovaki<1. (Sourre: Prru RrlraH', ~member l'N2) 

Ekventh Au.'\lralian Biotedmo!t,.•\ Conference 

The l llh Au.-;1ralian Biolechno:ogy Confcrence 
will he held from 20 lo 2-i Scplembcr l'l'H al 
Obscn·ation City R\.'SOrl Hotel. Perth. and is spon~1red 
by lhc Australian Biotcchnology Associ;.i1ion. 

The Conference is being planned lo aural:! all 
those inlen.-stcd in lhe science and the commercial 
devclopmenl of biotechnology. The theme is -Asi;m­
Auslralian Biotechnology Coopcralion-. rellecling !he 
growing importance of biotechnology in Asia and 
Au.-;1ralia. and will foster collahoralion m both 
rt.>search and commercialitalion. Ma_jor arciL'i of interest 
in scientific and commercial iL'ipccls of hiolechnology 
will be co\·crcd. The programme includes keynote 
lec1ur1.-s hy im·ite<l ;.pcakers who arc leaders in 
their field-;. colloquia. workshop.; and poster scs.;iom.. 
The Nancy Millis Oration. sponsored hy CSL. will 
abo be dehered. UNESCO will sponsor a ... ymposium 
on applications of biotechnology m tropical 
agriculture. 

m: 

Major themes includ'-·: 

6ioscnsors 

Plant biotechnology m agriculture, forestry 
and horticulture 

Applications of hioh:chnnlol!\. lo medicine 
and animal production 

Biotechnology for 1.'il\ironmental 
management 

Biotechnology and mineral.., 

Marine and algal hiolechnology 

Policy and regulalion 

Workshops arc pl;mned nn the b1es1 Jevclopmenh 

Riho1ymcs 

Polymerase chain reaclion 

Cicnc sec1ul·ncing ;ind comp111er managl·mcnl 

Automaled mirroprnp;1g;i1ion lpl;111ls) 
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Fermentation 

H ~ hridnma.-, 

Furth.:r Jctail., may he ohlained from 
Judy Sargeanl. l llh ABA Conference. School of 
Biolng.ic;tl and En\·ironmental Scienc'--s. Murdoch 
l'niw..,.ity. Murdoch. Perth. W'--slern Australia hl50. 
F&1x:~1l I) .\10 .\5115.Email: mgkjones.'C1murd,>eh.edu.au. 

Plant collections endangered in ea.c;lern Europe 
and Rus.-;ia 

More lh;m half a million \arieties of 2.500 plant 
species stored in gene hanks in ea.o;tern Europe and 1he 
former Sc.1\·ic1 l: nion ;ue al risk. according lo a report 
i-...,ued hy the Food and Agriculture Organi1.alion and lhe 
lnlernational Board for Plan! Cienelic Resourc'--s. 
Immediate inlernalional a.'>.'>islance is n'--cded lo a\·oid !he 
damage thal could he caused from a depres..ed economy 
and ;1 seri(-s of decisions lo pri\ali1e plan! breeding 
in~.1i1u1es withoul pro\·iding continued public funding 
for lhc gene banks a.'>.'><>eialed wilh 1hcm. 

The Sm·ieb haw collections unm;tlchcd d'iewherc 
because of lhe work of '.':ikolai \"a\ihJ\-. lhe fir,.,l 
presidenl of lhc Academy of Agricullur;1I Science!'>. 
beginning in the Jl)20s. But with funding for 
agricuhural R-scarch programmes bein!! reduced by a.' 
much <L' XO per ccnl since lhc lm:ak-up of 1hc So\icl 
Union. his cmph<tsis on plan! genetic resources is hcing 
ah;mdoned. 

( ienc hanks in I he former Sc.1\·ict Union ;m.: most 
al risk hec;iuse of I he lack of long- lcrm s1or;1gc facilitic,.,. 
al -20° C. for :.e;1rl~ _;)0.1100 acccs.sions al the \ a\ilov 
lnslilutc in SI. Pclcrshurg and its 17 experimcnlal 
slalions. More 1han half lhc collection is kepi in paper 
hags ;11 room lcmper;iture m Sr. Pctershurg. ;ind ;inolhcr 
120.1100 ilems ;ire '\lorcd ac .'i-8° (" ill Kuhan. These 
;icccs.,ions must he regrown, mulliplicd ;ind dried every 
five ye;irs, ii proccs.<., lhal is lahour- intcnsi\·c. and I here 
arc insurficicnl funds for cquipmcnl to cxlcnd their life. 

The fate of a quarter of the Sm·ic:r collcclion. 
moslly suhtropical specie,.,, is C\en more uncertain. 
These st;ilions arc owned hy the newly indcpcndcnl 
Sl<tlcs hut arc poorly equipped compared wilh gcnc 
hanks al Kuh;m and SL Pclcr.,hurg Moreover. lhc new 
(iovcrnmenls arc unlikely lo haw cilhcr lhc resources or 
1hc inlcresl lo mainlain 1his gcrmplasm. 

There is less risk lhar lhc c;1slcrn European 
collcclions will disappear because mosl arc held in long· 
lcrm slora!!c facililics. Rul lhc har,h crnnomic 
condilions slill pose a scriotl\ lhrcal: for example, al lhc 
ln.,litutc for Planl (icnctic Rc"ourcc' in Sadmo. 
Bulgaria, with lcn" of 1ho11.,ands of <ll'Cl"•'ion .... 
comprc"or' in one of the rhrcc cold room' ilfl" hrokcn 
and 1hw.e in a scrond n•om arc unreliable. If lhl· 
rcmainin~ cold room l"Ca'c' lo funl"lion. 1hc ln ... ritutc 

docs not haw hard currency lo buy the n\.-cdcd RlL<i...;ian 
spare part-;. 

In addilion. mosl of the collcclinns do not hnc 
funding commilmcnlS beyond the end of lhe year. Wi1h 
lhc inslilul\.'S now obliged lo produce and lo sell seed lo 
pay for csscnlial slaff and opcraling expenses. :nany arc 
lcrmina1ing support for gene banks. The idea that such 
facililics should be supported by lhc ( im·crnmenl ha.s nol 
~-en embraced by lhe Go\ernment-; of ea.'ilern Europe. 

Ahhough lhe silualion appears grim. a rclali\·cly 
small infusion of cash could reap large di\·idcnds. 
Emile Frison, group leader in Europe for lhe planl 
gcnelics resources hoard. cslimales lhal "$25 million O\W 

four lo fi \·c years" would protect a m ul1i - hi Ilion -dollar 
in\·cstmcnl. He says !hat such a rescue package might 
buy enough time lo persuade i.nc rde\anl GO\·crnment" 
thal gcrmpla.-;m collections require public fund-;. 
(Source: :Vufltrt'. Vol. 3h0, 19 NO\·ember 1992) 

Biodiwrsi1y Conwnlion ;• "lousv deal". say US 

America's hiolcchnology companies claim thal the 
Biodi\crsily Com·ention signed al lhc Earth Summit 
in Rio will undermine lhe patents and licences which 
gi\·e them in1ellec1ual properly right-; o\er product-; and 
proccs.scs. They also fear that approval of 1he 
conn:nlinn would have undermined their Go\·ernmenrs 
tough stance on inlelleclUal properly righls in 1he latest 
round of ncgoliations for the General Agreement on 
Tariffs and Trade (CiA TT). The convention is inlendcd 
lo preserve the Eanh·s grca! varicly of species, hul ii also 
ha.o; pro\·isions for lransfcrring technology from rich to 
poor countries. 

Biolcchnology companies in Bri1ain have a 
diffcrcnl in1erprcta1ion of lhe convemion. They sec it a-. 
rccogni1ing thal intcllcclual property rights musl he 
respected. In lhc rest of Europe, the industry is 
undccidcJ. (Exlracled from :\'ew ScieflliJt, 4 July llJ92) 

Pvelhum and biotechnology 

AgriDync Technologies. a Utah. USA- ha-;cd 
biotechnology company, received in April 1992 a 
VS$ l .2 million gr;tnl from lhe Uniled Slales Deparlmcnl 
of Commerce to develop ;ind produce a genetically 
enginccrl•d pyrelhum to enable the United Slates 10 
hecomc sdf·sufficicnl in lhc supply oi lhis natural 
pc ... 1icide. 

Pyrclhtom is exlr:iclcd from lhc flower he;ids of 
pyrcth um (Clrry.w11thcm11m cincruriar f li11m) planlsgrown 
hy some t9),0011 farmer!. in Easl Africa. The growin~ 
environmental concerns ahout lhc h<1rmful effects of 
synlhctic peslicidcs have grc .. t!y expanded lhe demand 
for pyrcthrins. T(> hcncfir from lhc hooming demand. 
Ken ya. the miljor 1' xporlcr of pyrct hrums, has ;11tcmp11·d 
to h1Kr..I producrion with lhe help of micro· propagalion 
on ~upcrior clone~. 
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The United Stah.-s ha-; been importing pyri:thrums 
worth about l"SS llKl million. The ohjecliw of the 
Department of Commerce grant is lo de"·dop a natural 
pyrelhrin suhslilule through cdl culture. 

This research if succes.o;ful hao; the potential of 
ad\ersdy affecting the export earnings and a source of 
livelihood of nearly 200.CXKl small farmers in a number 
of Eao;t African developing countries. \·i:. Kenya. 
Tan1ania and Rwanda. (Source: RA.Fl CtH11muniquc. 
June l'N2) 

B. COUNTRY NEWS 

Australia 

New comml'rciali1a1ion grou(I 'itart'\ 

The government- backed Australian Technology 
(iroup is now gelling under way following the 
$30 million investment by the (iowrnment announced 
in February 1992. The ohjecti\·e of the Australian 
Technology Group is to provide lhe r;mgc · f !iCrvices 
required lo translate Australian research anu technology 
into prcYJucL'\ and services that can he delivered to the 
Australian and international markets on a fully 
commerci:tl basis. 

The Australian Technology Group arises from the 
recommendations of the Block Task Force on 
Commerciali1ation of Research. Thill task force found 
that the existing technology transfer bodies did 
not possess the resources. expertise. nor charter 
to widely source. supply and negotiate technology 
tran<.fer and lacked adequate finances. The 
Australian Technology (iroup plans to provide the 
full range of service<. involved in the commerciali1ation 
of techr.ology. 

CSIRO"s commcrcialitation arm. Sirotech, is lo he 
wound up early in 199~. It is understood that its patent 
and legal services will hecomc part of the CSIRO 
corporate structure and the commerciali1ation activities 
of science and technology will he transferred to the six 
CSIRO Institutes. (Source: Amrrolasia11 Biorccl1110/01u-. 
Vol. 2. No. 6. December 1992) 

EuroPfan Community 

The Concertation Unit for Biotechnoloc,y m 
Euro(le (CURE) i<. no more 

Under the umhrella of wide-ranging changes in 
the organitation of R&D within the European 
Commis..-.ion. the Concertation Unit for Biotechnology in 
Europe. CURE. ha .... heen dis. ... olved. its staff dispcr<'d 
and its responsibilities taken under the wing of the 
Biotechnology ('oordination Commitrec headed hy 
Mr. David Williamson, Secretary General of the EC 

As the biotechnologies haw grown from an 
R&D· ba.~d acti\·ity to an incre;Lo;ingly imponanl 
componenl of global economic acti"·ities. it became 
increa.o;ing.ly difficult lo maintain a cross-disciplinary 
mandate from wi1hin the shell oi Directorah: 
General XII of the European Commission (Research and 
Technology). The mow rationalites the situa1ion and 
deflates a number of inter-service tensions. 

CUBE wa-. conceived in 198-1. officially entering. 
the world in 1985 as a component of the Biotechnology 
Action Programme. CUBE is effectively a direcl 
consequence of the FA~I chapler. especially a.-; its 
director throughout it'\ existence wao; Mark Can1lcy. 
aulhor of the "Towards a Bio-Society" report. 

CUBE has used its limited rcsoum .. 'S lo act ao; a 
catalysr for action by more wealthy slruclures both inside 
and beyond lhe European Commis..'\ion. Under Canlle~ .. s 
leadership. CUBE ha" been influenlial beyond i1s means. 
cherishing transparency e\·cn though this runs counter 10 
the prevailing practices of the EC. 

Mark Cantley did a greal deal for European 
biotechnology. Among the achinements of his tc;im 
wa.o; the creation of a framework for setting sugar and 
slarch prices a'\ fcedstocks for induslrial processes. This 
move. at a stroke. made the EC inlernationally 
competitive for carhohydr.ue feedstock ·dependenl 
biolechnologies. (Source: BFE. Vol. 1>. No. 9, 

September 1992) 

EC paws way for law on genelic;illv altered foods 

The Commis...,ion of the European Communities 
ha.'\ signalled that it intends to introduce new conlrols on 
genetically altered fcx>ds. Under proposal ... approved hy 
the Commission earlier in lhe year. ;111 generically altered 
substances - used lo alter the ta.o;te. smell or texture of 
food and lo improw produclion. storage and 
manufacturing melhods - will need lo be screened 
hefore they arc introduced in10 the food chain. 

If the proposed law is ;1dopted hy the 12 Memher 
States. the EC would h.1ve powers to han some 
suhslances - or to insisl that fcxid products containing 
them should he lahelled. 

The Commi~'ion s;1ys that patent applications 
haw already been filed covering novd foods such as low 
caloric fals. virus· resistant mushrooms and polatoc ... and 
fast fermenting yeast. (Source: BiorrclmoloJ:y 8111/cti11, 
.July 1992) 

Provoscd novd food' directive 

The text of the Commi~'ion Proposal for a 
Council Regulation on novel foods and novel food 
ingredients has been puhlishe<l. (Official Journal of the 
European Communities (92, ('190/04)). ' 
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Article 7 will ~ of particular int..:resl to 
hi11lerhnnlogi!>b: 

The Regulation places a duty of care on those 
markding a food containing a new substance or 
11rganism with no established history of fcxid usi: to carry 
out •• sakty iL"-"Cs.-.ment. 

Wheri: it is neces.o;ary to submit for authorii'ation 
the Scientific Committi:e for F1xxl (SCF) which is 
constituted of 17 independent eminent scientists will bi: 
iL'\keJ to gi\e an opinion. The SCF is currently 
dewloping ;m approarh lo no\"d foods. including fcx)ds 
from biotechnology. 

l. nder ;i proposal for scienti fie coopi:ration on 
which thi: Council reci:ntly agreed a Common Position 
national scii:ntific hodics ari: rcquiri:d lo gi\c support to 
the SCF ;mJ instituti:s in non -EC countrii:s can he 
imoh·cd. 

Whcr,· the food or f1xid ingredient falling under 
the scope of this Regulation contains or consist-; of 
a gendic;1lly modified organism within the meaning of 
article .., paragraphs I and .., of Council 
Directiw •l() 2211 EEC on the dclib..:rate rcli:ase of 
g.:n..:tically modi ficd organisms. the in formation re4uired 
in the re4uesl for authori1<1tion mi:ntioned in aniclc I• 

shall be accompanied hy: 

A copy of 1hc wrii:cn consent. from the 
competent au1hori1y. 10 lhe dcliberatc 
release of the genetically modifii:d 
organisms for research and de\·clopmenl 
purposes pro\ided for in article (1(..J) of 
Directi\e •JO 220 EEC togi:ther with thi: 
re~mits of the rcleasi:(s) wi1h respect 
lo any risk lo hum;rn heahh and the 
environment; 

The rnmplcle technicitl dm.,ier supplying lhe 
information re4uested in annexes II itnd Ill of 
Direcli\e •Jo; 220! EEC ;ind lhc en\ironrncntal 
risk asscssmenl resulting from this 
in formation. 

Arlicles 11 lo 18 of Direcli\e '>Oi220. EEC shall 
not apply to food or food ingredients falling under the 
scope of article (1 which contain or consist of a 
genetically modified oq.!anism. 

In the cas1: of food or food ingredil·nts falling 
under lhe scope of 1his Rq!ulation containing or 
rnnsi,tin!! of a !!..:nt:lically modified org;mism, the 
decision men I inned in arl icle ti paragraph 2 shall take 
accounl of lhe environmental safely requiremenls laid 
down hy Dir·:cfi\e '10/220/EEC. 

The Commi-.-.ion ;., currenlly examining the 
rcl;ition .. hip hclween lhe novel food' propo ... al ilnd a 
drafr under rnn .. ideration upditling currenr '>ccd 

directin!s wilh a \·iew lo implementing the "one-door 
one· key" policy so thal novel food considerations can~ 
di:alt with at the time of application for registration of a 
\'ariety. (Source: EBIS, Vol. 2, No . ..J, 1992) 

Implemematiou of Directi\'cs 90/219/EEC on 
Contained Use of GMMs and 
Directiw 901220/EEC on Deliberate Release of 
GM Os 

Since the adoption of both Direcli\'es in 
April 1990, experL' on biotechnology from the 
12 Mem~r States ha\'e met regularly, al first as the 
Group of National ExpcrLo; on Biotechnology and then as 
the Committees of Compclent Authorities, to discuss 
detail-; of implementing the Directives (sec EBIS h. p.7). 
The objecli\·c has been to reach agreement by consensus 
on a uniform and clear interpretation of the text. and 
al-;o lo prepare a number of documents referred lo in the 
Directives. Handbooks for both Directive~ ha\'c now 
been published by DGXI. which bring logether the 
resuhs so far achie\'cd. 

The handbooks provide guidance for the 
implementation of the Dirccti\'cs and arc intended to 
il'\.'iist !he compelent authorities in !heir work. lo guide 
!hose intending to work with GMMs or relca.<,e GMOs 
and generally lo inform interested groups and the public 
at large. (Source: EBIS, Vol. 2, No. 3. 1992) 

Biofucl subsidies loom as opponenl'i battle on 

Encouragement of biofucl use in Europe is a 
long-standing Commission aim, but its commitmenl to 
the is..,ue has a-::cclcratcd visibly since the GA TT 
negotiations forced a compromise on agricultural 
policy earlier this year. The latest draft Directive 
emerged in March 1992 with clear empha ... is on raising 
farm incomes and ensuring continued employment of 
land forced out of use under Common Agricullural 
Policy reforms. 

The Dircrlivc proposes lax incentive:-, on biofucls 
to encourage t!leir development. The exci~.e duty 011 

hioelhanol and biodicscl is to be Ii mite.:! lo I 0 per rent of 
lhe corre.-.ponding levy on mineral oils. The intention is 
lo lifr use of hiofuels in g;.. ;olinc tc, ]() per cent from thi: 
current 5 per cent ceiling. This will require additional 
capacity of 5m ton/yc<·r of biocthanol, almosl ten times 
the existing 600-650,000 ton/year industrial ethanol 
market according to one estimate. 

The implications of tile directive arc serious for 
existing ethanol, MTBE and fa11y acid markets. Though 
ethanol is not currently used direclly in gasoline 10 any 
!!real extent, its csl;1hfo;hcd markers could be seriously 
disrorred as seasonal surpluses and short falls in 
agricuhurally generated feed force bioethanol prmlucers 
lo seek short-term alternativc<i. Crop variations of''' 
much a.~ 2m ton could ,arise on the volumes envisaged hy 
the EC. 
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The EC also argu'--s the mea'\Ur'--s will reduce 
energy imports and bring cm·ironmental bcncfit'i 
associated with lowcr carbon dioxide cmis..,ions. 
Opponents arguc that thcre arc no ~icntific grounds for 
cn\·ironmcntal claims. whilc simiLu .. uhsiJy programm'--s 
in the United Statcs and Bra;il Jo not hear nut th..: 
Europcan mark..:t expcctations and haw gencrated 
significant technical Jirficulti..:-. 1Extract..:J from 
Europt·a11 Clro11ical :\"c1n. 2•1 Jun..: l'N2) 

Transgenic planis r..:aJ\ for apprmal in France 

Franc..: may he th..: first nation to opt for th..: 
wholesale appro\"al of transg..:nic animal., and plant-;. 
Projects concerned will involve the rclca.-;e of engineered 
viral vaccines. f1xxl industry bacteria and both food 
plants and animal ... France h<L'> approved over lllO field 
rclca.'\Cs of transgenic plants. against 230 or so in the 
USA. Amongst the plants tcstl·d in France arc rape, 
hcetrnot. maize and potalocs . .ihout half genetically 
cnginccn:d treated for herbicide resistance. Gi,·en the 
stringency of the Commission du (icnie 
Biomoleculairc·s (('CiB's) O\"crsight mandate, this 
pronouncement is an encouraging result for European 
biotechnology. So far about two thirds of the proposed 
studies have been authorized \\ ithoul objection by the 
CfiB. The remaining proposal<; were approved after 
changes had been made. Such changes often inrnln:d no 
more than the provision of detailed data on the genetic 
constructs used. 

The positive attitude of France is likely lo be 
respected in a new law concerning "control of use and 
dissemination of genetically modified organisms" which 
is now under discus.;ion in the Senate. The law should 
put France in a position of adherence within the context 
of the recent European directives. (Extract..:d from BFE, 
\' ol. 1). No. 6, June l 1J'>2) 

Information Centre for European Culture 
Collections (ICECC) 

A major resource for biologists and 
biotechnologists has been set up with EC support at 
Braunschwcig, Cicrmany. The Information Centre for 
European Culture Collections (ICECC) is hosted by the 
DSM-Deutsche Sammlung von Mikroorganismen und 
Zellkulturen GmbH. 

The ICECC provides a permanent secretariat for 
Community culture collections and a foc;il point for 
European scientist~ to :;eek advice and information on 
cultures and culture collection:; generally. It will 
coordinate the exchange of information between culture 
collections and provide an information service to users 
throughout the world. 

Further information from: Katja Friihlich. 
Information Centre for European Cultur..: l'oll..:ctions. 
Mascheroder Wcg, lb. D-33110 Braunschw..:ig. 
Tel.: -+49 531 '1187 15, Fax: -+49 531 618718. (Source: 
EBIS. Vol. 2. No. 3. 1992) 

Germany links biology c..:ntres 

Germany has taken it-; first step towards 
improving its biomedical research by linking fo·e large 
n.-scarch centres. These include the large cancer r..:scarch 
centre in Heidelberg and the Max-Dclbnick Centre for 
Molecular Medicine in Bcrli:-i-Buch. Ciermany. 

The network of institutes will shar..: committee~ to 
oversc..: appointments and lo ..:\·aluat..: the r..:scarch don..: 
in each unit. Evaluation committees will be international 
and research activities in the institutes will be loosely 
coordinated. 

The <J..:rman Ministry of Research. the BMFT. 
which adopted the recommendations of its advisory 
committee on biological research, hao; donat..:J 
USS 2.6 million lo gel the project going. 
Harald zur Hausen. director of the H..:idelberg Centr..:. 
hopes that this marks the start of a more extensive 
national cooperation involving other research 
institutes. but university departments ar:.: expected lo 
resist the idea because of their concern about a 
loss ofindependence. (Source: .\'uwrc. \'ol. YiX. 
23 July 1992) 

(iermans wary of DNA fingerprinting 

Criminal convictions cannot be made on the 
evidence of DNA fing..:rprinls alone. according to a 
ruling by the (ierman Federal Court of Justice at 
Karlsruhe. Although DNA fingerprints arc still 
admissible, judges must ensure that th..: prosecution ha:. 
supporting evidence. 

The decision overturns a l'l9() conviction for rape 
handed down by Lower Saxony':; stale rnurt in Hanover. 
The Court of Justice now says research ha:; brought the 
reliability of genetic fingerprinting into 4ucslion. The 
probability that anyone else carried out the rape is only 
0.014, says Christoph Ziilch, a spokesman for the court. 
"But when you prnject that onto Hanover's male 
population, it mean:; there arc 35 other men out there 
who could have the same genetic material. That\ 35 tcx1 
many'', he says. 

DNA fingerprints taken from the suspect and the 
sperm were analysed at the Institute for Forensic 
Medicine in Hanover and found to match. They were 
then compared with DNA fingerprints from a random 
sample of "pos.-;ihle as.'>ailant~;"" to determine the 
probability that another man in the area might have the 
same genetic make· up. The court also found this step 
lacking hy the court. Ziilch says the random sample may 
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nol ha\c an·uratdy rcprcscnlcd lhc lruc "!atistical 
a\"Cril!!C or Ha.; !\Cr·.. populalion. (Source: .\'t'I\" 

Srimtist. l'I ~plcmhcr l'N2) 

Huna:an 

:\(iC in Hungan· 

ACiC the Camhrid!!-c-ha..,cd agricultural 
hiott:chnolol!\" concern. i" studying lh..: possihilily of 
cslahlishing a Hungarian 1oinl \O.:nturc with th..: ( i1xliilli>­
hascd Agrirnhural Biolcchnology Ccnlrc. Th..: company 
has ;already compkll'd a pr..:-im·c~tmcnl ka.'>ihilily study 
and hdic\"o.:s there ar..: grounds ior rnllahoralion. 

Peter Barf1K>l. ACiCs husin..:s' pl;inning manag..:r. 
1s hoping lo c"laHi ... h a technology- for-e4uily swap 
which inrnkes thL L' K company supplying it' porlfolio 
of in-.ecl resistance and other plant -deri\·ed g..:nes in 
n:tum for a stake in'' nL ,\ Hungarian company. Barfool 
expecb the new \"enture will produce a wide rang..: of 
tran,genic crop planrs including rice. potato. "unflowcr. 
chili. and oil-.eed rape. 

The flung;iri;an., will conduct n: ... earch using AGC 
lcchnology with a ,·iew lo dc\·doping transgenic versions 
of indigenous crop-.. The joint \"t:nturc will conduct 
fid<l 1rial-. of 1he new crop ... ·we will gel royahics from 
sak' of new \;1ric1ic" and will liccn"c lransgcnic 
gcrmpla ... m 10 plant hr.:cda..,··. B;irf1K1t ""Y"· 

Hungary i ... very keen lo develop hinlcchnology 
and ha" said th;tl it will make funds ;n·ailahlc for join! 
venture" with Wc.,lcrn com panic .... :'\c\crthclcss. Barf1K>l 
docs not expect AC i(\ plan" to advanl't: until cast iron 
guarantee" of financing arc given. A<iC cxpccb a 
dcci ... ion on the financing hy th.: end of 1')1)2 . .. If all goes 
wdl we would hope to star! the join! \·cnlurc in 
hnu;1ry l'N.1 and .. tart the fiN field trials of lransgcnic 
polatoc<\ in lh..: summ..:r ... (Source: Chemistry & flid11stry. 
l:i June l'N2) 

India to produce ESCAgcnctics· true potatoes 

India will join E'iCAgcnclic' Corp.\ hyhrid lruc 
polalo seed {TPS) producer, di ... 1rilrntor programme. One 
kilo of TPS can yield ahoul ten acre' of \"irlually diseasc­
frcc polaloc'i, while 1radi1ionally propag;ilcd luhers must 
he grown in cool dimales. inc\ilahly carry a certain 
percentage of viral infections and m11s1 he exported lo 
hot climate\ al a ralc of 20 Ions of luhcr seed lo gel an 
equal yield. If field !rials arc succe ... -.ful. India\ 
(iovcrnmenl is calling for a l:i-million ton increase in 
production. lndiil is one of 11 nalion' world wide that 

E'\Cr\genctic" plans to collahorale with in TPS trial,. 
(Source: Mc< iraw Hitrs Bioudmology .\'e1n1n1td1. 
-~ AU!,!U ... l 1992) 

:\cw n;itional seed bank 

India is selling up one of the lar!!l'St nationaa gene 
banks in the \\orld lt> protect iL'> plant !!O.:n..:lic resourcl'S. 
But the proj·:cl. a collaboration with the United States 
Gmwnmcnt. ha.' brought charges t'tat India ha.o; sold out 
to foreign interests. 

The gene bank. due to he completed in 199..J. will 
he abl..: to hnld up to soo.noo seed samples. according to 
Rai Singh Rana, director of India's :-o;ational Bureau of 
Plant (i.:nctic Rcsourc..:s. Its purpo ... e is "lo undertake all 
a.'pects of exploration. collection. prescn·ation and 
exchange of plan! germplasm·. Much of iLo; work will 
inrnhe building a natmnal databa.sc of the extcnsiw 
collections of plants held in laboratories. seed banks and 
bol;inic gardens all over India. 

The Indian Government is paying -tO per cent 
of the c~l and the rest is coming from the 
US Agency for International Development. In return. 
American scicntisls ha,·c ace"""' to s.:ed and data for 
research. 

India i'i the home of the origin;:! wild \"arictie.., of 
many major agricuhural crops. including rice. hean .... 
mango. banana ;ind yam. Commcrci;il Vitriclics 
frequently need infusion" of genes from wild varieties to 
maintain their producli,·ity and lo huild resistance to 
Jisca-.c. One cslim;ilc hy independent ccologi.,l 
Rohen Prescott-Allen puls the ;annu;il \";1luc lo !he 
American ccr nomy of wild germ plasm la ken f rccly from 
olher coun1ri1:s al S<ih billion. 

Conser\alionisb warn thal !he lndo· US agreement 
csl;1hlishing the project, which was signed in Jl)H8. gi\"cs 
American seld comp;mics open accco;., lo lhc gene hank 
hut contains 110 rule., on intellectual property rig.his. As 
a rcsuh. they .,.ty, -.1rains JcvclopeJ using India's wild 
germplasm could he palcnlcd hy Wcslcrn companies 
without lndi;j receiving a penny. 

At lhe Eitr1h Summil and during nego1ia1ions for 
Inc Biodi\"crsity Comenlion, India wa' among 1hc most 
vocal nalions as<\erling the right of nation' 10 m;1in1ain 
control of their genclic resources. The convention 
conlains clauses lhat cncourag..: third world countries to 
demand holh cash and access lo hiolcchnological 
know-how i11 rclurn for sharing !heir gcnelic wcahh 
with other countries. This was one reason why the 
Uniled Stale~. iltonc among Western nalions, refused 10 
sign the roo\cnllon. 



However. the convention refers only to wild 
plants and eidudcs gcrmpla.'im held in national seed 
collections. (Source: N('I'' Scirnti.H. 11 September 1992) 

MITI increa.o;cs biotech R&D 

The Ministry of International Trade and Industry 
(MITI) recently announced several new biotechnology­
based programmes invoking a wide range of chemical 
and pharmaceutical companies. who share the project's 
cosL<;, contribute researchers and facilities. and -
significantly. from the standpoint of international 
competition - gel to commercialize the research resuhs. 

One of the key institutions through which MITI 
promotes the development of environmental 
conser\'ation technologies :s the Research Institute of 
Innovati\'e Technology for the Earth (RITE), established 
in 1990. One RITE project is concerned with the 
development of high- performance bioreactor technology 
for the production of biochemicak The bioreactors 
utilize the synthetic capacity of cellular reactions that 
occur under ambient temperature and pres.-;ure 
conditions. In this project, genes isolated from the 
energy-supplying systems of useful microorganisms arc 
modified to ortimize the production of cellulites and 
other desired substances. 

Th~ three newest projects show the increasing 
importance of DNA research. They include a project to 
apply genetic engineering to environmenta! monitoring. 
A second project inrnlvcs sequencing DNA at high rates 
with high accuracy. The third project focuses on 
developing computer software to process "genetic 
information", including DNA sequencing and homology 
testing. 

In the DNA sequencing project, Hideatsu Maeda, 
research scientist at the Research Institute for Polymers 
and Textiles (fsukuba), says that the project will study 
carbon dioxide fixation hy micrcx>rganisms. 

In terms of computerization, says 
Masaaki Yamamoto, assistant director of MITl's 
Biochemical lndu•.try Division, "there is currently I ill le 
information technology concerned with biotechnolog} in 
Japan". That could change. The project will use a 
1,000- processing· elem en I parallel- proces.,ing computer 
developed as a result of MITl's recently concluded Fifth 
Generation Computer Project. (Source: Biotrc/1110/og.v. 
Vol. JO. October I 'J'J2) 

.lap11n buy~ in10 &.ene projec\ 

The ( iovcrnmenl announced its decision lo 
contribute $(,()0,000 to the ( ienome Data Base m 
Baltimore in August 1'11>2. 

.,., 

The Cienomc Data Ba.~ is the linchpin of 
international effort<; in gene mapping. locating gene~ on 
the human chromosomes. Researchers working within 
the various national research programmes that make up 
the human genome project send their discowric-. lo lhc 
library. In return. they can sec the -landmarks" found by 
others. their exact positions and the probes needed to 
locate them. 

Hnwe\·cr. Japan·s in\'cslmcnt will not make it 
immediately ca.'iier for Japanese scicnlisb to gain acccs.' 
Lo the databa.'iC; althou!,!h thcr·~ is a GOB "node" in 
Tokyo. it is not yet linked to the academic network. 
Thi-. should happen in 1993. The domestic network will 
he run by a new body called the Japan lnform.1tion 
Centre of Science and Technology. and will be linked to 
research centres such as the University of Tokyo's 
Institute of l\kdical Scie"lce and the Institute of Physical 
and Chemical Research. 
Scimtisc. 29 August ttN2) 

(Extracted from: 

AlDS spending increase 

Jar,an is at last waking up Ii> the dangers of AIDS. 
The Ministry of Hcahh and Welfare rc-.pondcd lo a 
sharp rise in the number of reported ca.'>es of infection 
by human immunodeficiency \'irus (HI\') hy requesting 
a fivefold incrca-.e in fiscal ~car l'N.1. starting on 
I April, for its tir.y budget to fight AIDS. Nearly half of 
the proposed budget would go lo research. with the resl 
im·ested in public cducalion, scrcenin!!. treatment and 
coun-.clling. 

Japan has few AIDS patients compared with the 
lJ nitcd States, Europe and some South- East Asian 
nations. The official lotal. including those who haw 
died, stands al just under 500, hut m;rny ca-.c-. arc said lo 
go unrcp1>rlcd because of fear of discrimination. 
Howi.:vcr. in the first six months of l'N2, :'.2<1 new GL,cs 
of HIV infection were reported. almost the same numhcr 
;is in the whole of 1'191. 

A char.ge in the affected population is also 
driving the incrc;1sed support. Many of those newly 
in fccted arc believed 10 have conlr•icted the viru-; 
through heterosexual sex, whereas in the past the 
majority of reported C<L'iCS were among hacmophili<1cs 
and homosexuals. This dcvclopmcn! has heightcned 
public conrern and awarcncss of AIDS. 

A significant portion of the incrca!-.cd hudgct will 
be usc<l for public education. Ignorance and prejudice 
about AIDS •1rc widespread: many hospitals rd use lo 
lrcat I hose with AIDS for fear of frightening away other 
palicnls, while orhcrs refuse lo acknowledge thal they 
care for palicnls with HIV. 

Only two hospitab, lmlh in Tokyo, spccialitc in 
the treatment of AIDS paticnls ·the Inslitulc of Medical 
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Sci.:nc.: of Tokyo l'ni\.:rsity ;md Tokyo Komagomc: 
Hospi1;1L Th.: \1ini-.lry would lik.: lo .:s1ahli-.h similar 
c.:ntr.:s in olh.:r r••rts of th..: country. Official-; ;1L'4> plan 
to l'-.tahlish Jap;in·, first hospic.: for the: treatment of 
k·rmin;11ly ill AIDS pati.:nts. ;1lthough critics say that th.: 
211-h.:d fat·ility fall-; \\odully short of what is needed. 
(Source: .\.uturt·. \'ol. J'i8. 27 August 1992) 

EO\·ironm.:nt ag.:ncv consid.:rs impacts of 
hiokchnology 

The C.:ntral Council for Em·ironmental Pollution 
Control at Japan·s Environment Ag.:ncy sc:t up an Expert 
Committ.:e on Biot.:chnology in June 1989_ After 
th mc:etings. the Committc:e produced a report on the 
environmental <t'ipects of the dclihcrak rclca.'iC of 
recomhin;mt organisms inlo the environm.:nt. The 
.'ill-page: report. ;m1ilahl.: in English. notes th;1t there wa.' 
a wide disparity of \·iews among the: Expc:rl Cmnmittc:e's 
m.:mhers on the ri'h ;md on the ne.:d to invoh·e the 
puhlic. Dc:tails from: Environment Agency <ilohal 
Environment D.:parlment. Planning Division. 
1-2-2- Kasumiga.seki. Ch1yoda- ku. Tokyo 1110. Japan. 
(Source: Biotcch11ology 811llcti11. July 1992) 

(iuiddincs on gene therapy 

Japan look its first step tow;irds gene th.:rapy in 
June 111<>2 when a commilh:c of the Mini-.1ry of Health 
and Welfare (MH\V) recommc:ndcd the cstahlishment of 
guidelin.:s and the creation of a ccntr;1l commiltce lo 
rt·\·iew research and clinical trial, involving humans. 
But. although Japanese medical rc,carcher-. arc eag.:r lo 
follow the lead of the lJ nit.:d S!alcs in thi' field. the 
.Japanese must ovc:rcomc: fund;1mcntal w.:aknc.,.,e., in the 
'Yskm of reviewing recomhinanl DNA research hcfore 
they can hq?.in gene th.:rapy. 

In Japan. I here arc almost as many guiddincs and 
commi1tccs for n:comhin;mt DNA research as there arc 
government ministries and agencies. The Ministry of 
Education. Science and Culture (MES(.') has a commillec 
to review propmals from uniwr,ities. while the Science 
and Technology Agency (ST A) has a parallel commillcc 
lo deal with all other national re-.carch lahoralorics. On 
lop of thi-.. the Health Minisrry, the Ministry of 
International Trade and Industry and the Ministry of 
Agricullurc. Forestry and Fisheries each have guidelines 
for industrial applications lhal fall within their respective 
h:rriloric,. 

Nonl' of rhc'c commillci:s or guideline' ha' so 
far addrc"i:d gi:ni: rransfcr in human.., hecausc the 
i~,uc ha' hi:i:n con..,idered "tahoo". hut pressure from 
I he medical re,t«irch communir y and 1hc pharm;Kcurical 
indusrry i, expi:crcd to spur aclion hy other gmwnmcnl 
agl'nne,, 

The mo\"emenl towards gene rhcrapy highlighl.., 
!he prohlems rhat Japan fares in handling lhc clhical, 
social and legal issues arising from genetic research. The 

<iowrnment in\·esL-; a tiny amount in thl."SC is..-.u.:s 
compared with what is spent in lhe Unitc:d States. 
Europe. Canada and Au-;tralia. Japan h<b few lawyers. 
clhicists or social scientist-; familiar with the rapidly 
noking field and those who do t;1ke an interest arc 
"c:xtremcly conscrvatiw". 

The Health !l.tinistry produced more detailed 
guidelines al the end of lllll~. In the meantime. the 
rc:actions of other go\"crnmcnt ministries and agencies to 
the preliminary plan arc eagerly awaited. (Source: 
:\'uturc. Vol. 358, 2 July 1992) 

Pyrethrin producing microbes threaten Kcnya·s 
cxporl'i 

The: United Stall-s plant hiotcchnology company. 
AgriDync T echnologics. recently anm1unced that it will 
spend on:r US$ 3 million in the next three years to 
produce "natunl" pyrclhrins. These will he derived from 
a genetically· engineered microbe containing a plant gene 
from Cl1r_\'Julllhem11m ci11cruriucfoli11m (Pyrethrum). 
The flowers of this daisy- like perennial contain six 
insecticidal compounds collecti\·cly called pyrethrins. 
The compounds arc extracted and used a'i a natural 
insecticide that is relati\"cly safe for humans and 
m;1mmals. Pyrcthrum is currently mainly grown in 
East African countries. hut al\l> in Ecuador and 
Ta.-;mania (Australi;1). The company claims that it will 
produce hio-pyrcthrum within a price range of 
l 'SS .'i.'i- 75 per pound. while the cum.:nl wholesale price 
for lechnical grade pyrcthrum extract is US$ 187.50 
per pound. 

If succcs.,f ul. this techniljuc may cnahlc the 
L'nikd Stales lo hccome sclf-:mffici.:nl in the supply of 
this in,ccticidc. According lo the Rural Advancement 
Foundation International (RAFI), this technological 
development could prove economically de\';::,tating lo 
some 195,000 East African farmers who culti\'ale 
pyrcthrum flowers. given the fact that the United Stales 
arc hy far the world\ larges! huycr of pyrcthrum. 
fapecially Kenya's cxporls may he hir. Currcn1ly, over 
two-thirds of the world\ pyrcrhrum production 
(amounting to approximately US$ 1110 million) comes 
from flowers grown or dried in Kenya. Glohal demand 
for the environment- f ricndly insecli<:ide exceeds supply. 
In recent years, lhc Kenyan Pyrclhrum Board 
administered a tis.'>Uc culrurc programme for the rapid 
expansion of high-ljualiry Pyrethrum production. As a 
rcsuh of the superior clones, producrion in Kenya is 
projecrcd lo cxp;111<l lq rcrnrd levels in lhe next few 
year~. while the producer price continues lo climh. 
AgriDyne\ pyrcthrin lechnology may rigorously limit 
the projecled expansion, while lhl· world market price 
for pyrerhrum will ccrrainly drop. 

Rural Adva'lcemcnl Foundation ffllernalional 
( 1'1'12), "( icnctic Engineering of Pyrclhrip~: Early 
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Warning for Ea-;l African Pyrethrum Farmers·. R.4FI 
Comnwniq11e. June 1992. 

African Centre for Technology Studies (1992). 
"New Threat lo Kenya·s Pyrcthrum Export•(. ACTS 
Teclrnolo1:y Alert, 8 July 1992. (Source: Bioteclurology 
and Dewlopment ,".fonitor No. 12. September 1992) 

New sorghum release 

ICRISA T"s Latin American Sorghum 
Improvement Program (LASIP) has announced that 
another sorghum line developed jointly by ICRISAT anJ 
Mexico·s national scientist-; ha.'i been officially 
rclea.c;cd. Cultivar lstmeno wa.o; rclea.c;cd in 1991 by 
the lnslilulo Nacional de ln\;estigacioncs Foreslalcs y 
Agropecuaria'i (INIFAP) for culti\·ation in the 
drought-prone lowland'i of the slate of Oaxaca in 
southern Mexico. lstmeiio is a white-grained dwarf 
variety suitable for manual or mechani1.cd harvesting. 
lslmeiio, which means "of the isthmus· in Spanish, Wa.'i 
sown on about 5,000 ha during the 1992 sca.'iOn. lstmeiio 
has been well accepted by farmers in this region due lo 
it-; excellent grain quality, tolerance for drought, 
resistance lo lodging, and high grain yield potential. 
(Source: SAT Ne~n. No. 11. July-September 1992) 

The Netherlands 

Biotech vandals strike again 

The Dutch biotechnology industry is still 
bedevilled by a fringe of destructive activities, who arc 
continuing lo attack experimental ploh and other 
industry project<;. 

la'il September, a group calling its;:lf "Fiery 
Virus" said it was responsible for the destruction of an 
experim!.!nlal field of genetically manipulated maize 
plants. The group also claimed credit for an allack on a 
biotechnology exhibit at a major flower and agricultural 
show. The action will delay the research programme by 
at least a year. 

Last year, similar attacks were carried out on 
fields of genetically engineered potatoes. t:"iroups with 
similarly quaint names, such as the "Sceth~ng Potatoes", 
claimed responsibility. The Dutch home affairs minister 
then vowed to put a slop to the actions, and ordered the 
secret service lo in filtrate the groups. This strategy has 
yet to bear fruit. (Source: Chemistry & /11d11Jtry, 
7 Scptcm her 1992) 

Pakistan 

Collection in the wildernc!>S 

Pakistan's National Agricultural Research Centn.: 
and ICRISA T joined forces in a succcssf ul collection trip 
of wild species of chickpea in the far reaches of norther :i 
Paki'itan. &-eds were collected from Cicer micmphyl/11111. 
Cicer tu1ristaninu11, and Cicer macrantluun. This effort 
will make seeds of the two lancr specil.'S available lo 
researchers for the first lime. Biodi\·crsity and 
prt.-scrvation of germpla.'im, a.'i empha.'iized al the recent 
UNCED ml.-cling in Rio de Jani:iro. arc of gloh~1l 

concern. Such collection trips arc therefore important. 
Dr. van Rhccncn reported that, dl.~pile their isolation. 
the area's inhabitant-; of this rugged but beautiful area 
enthusia.-;tically greeted the collection team. (Source: 
SAT ;\'ews, No. 11. July-September 1992) 

Genetic resources of Andean tubers 

In cooperation with national institutes from Peru. 
Ecuador and Bolivia. the lnkrnational Potato Centre 
(CIP) recently started lo de,·clop a gene hank for thc 
less known Andean tu her crops oc:a. oliuco, 111aJ/111a and 
arracacha. In ccx>pcratinn with the Research Centre of 
Andean Crops (CICA) of the l' ni\crsily of Cu1co 
(Peru), for instance. a collection of more lhan 
700 accc:>.'iion" of Andean tubers from southern Peru 
is maintained and charackri1cd. UP has applied 
electrophoresis to determine the genetic \·arialion in 
this collection. It wa.'> found that the genetic di\·crsity in 
some of the Andean rool and tu her crops wa.s very small 
in comparison lo that found in polal1JC' or !.Wccl 
potatoes. Interviews with local farmer-. con firmed thal 
crop di\'crsity in Andean tubers has dccri:asi:d over the 
la'il decades. 

The work on oc:a, ol/11c11. mu.~hua and arrac·acha 
complements UP's activitic!'I on the conservation of 
potato and sweet potato germpl .... m. At present. seed!\ 
arc maintained from more than 1,0110 acce!'l-'>ions of about 
IOO different wild potato spi:cie!'I. The i11 i·itro cuhivated 
potato gcrmpla.<;m collection origin;11ly con-.i'>ted of more 
than B,000 samples. Through thi: application of 
cleclrophoresis, duplicate acce ... .,ion' could he identified 
and the collection reduced lo .1,:'illll sample-.. 
Accordingly, the m;inagemenl of the collection ha' hi:i:n 
significantly simplified. 

CIP's recent invol\emenl wilh !he conserva1ion of 
sweet polalo germpla~m re4uiri:d the construrtinn of 
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additional storage space for itr 1·icm cullun.-s. Al present. 
the SW\.-Cl polalo collection now con."i."ls of more than 
2300 aCC\.'S..'iion...;. Duplical\.'S haw been verified u.-;ing 
the clcclrophon.:lic technique. Training in this technique 
applied lo SW\.-Cl polalo germ plasm has been prm·ided lo 
scientist-; from Peru. Jamaica and Colombia. (Source: 
Biouduu1/o~y um/ Dt•rdopmenc Moflitor No. 12. 
Scp!cmhcr 1992) 

Switzttland 

Ciha·Clei!!Y (Ba...;el) ha..; renewed its rcqut.-sl to 
Swis.., authorities lo lest-plant a gene-manipulated 
corn. The comp;my withdrew an earlier application 
in May l'N2. hut says ii decided to rcsuhmil the 
requesl after Swiverland"s national 
clearing biotechnology experiment-.. 
the corn. which is resistant lo the 
ha\·e already been carried out in lhe 
of America. Argentina and France. 
Cl1<'micul Hi:ck. 21 Oclohcr 1992) 

Clcne rules 

referendum 
Planting.-. of 
corn borer. 

U mtcd Slalcs 
(Source: 

Followin!'· a reccnl natio;aal rdercndum in which 
nearly 7-J per cent of the rnters called for regulalion. the 
Swiss C iowrnmcnl is drawing up a constitutional 
amendment aimed at prcvenling lhe abuse of genetic 
engineering. The Swis.-; chemical indus1ry support~ the 
proposed amendment and says it is in accordance with 
guidelines and practices already adoplcd. (Source: 
Chm1icul Jfrck. 27 May 1992) 

Uganda 

l;ganda lo hos! AIDS v;iccine therapy trial-; 

Uganda will likdy he the first developing country 
lo lest AIDS vaccines in a population at high risk of 
HI\' infection. The initial trial will he a therapeutic 
vaccine, meant lo hoost !he immune response of people 
who arc already in fccted. Uganda is also fir'lt in line for 
a test of ;1 \'i1Ccine designed lo prevent HIV infection, 
lhe World Heillth Organi1~1tion\ ultimale goal. 

WHO. logelhcr with SC\Wal other health 
org.ini1a1ions, said ii had idcnlified four siles for 
dfic;u:y I rials of AIDS· prevention v;1ccines: l'gand;1, 
Thililand, Rwanda and Rratil. The<;e countries have 
the high HIV·infcc1ion rall:s needed lo judge a 
varcine\ efficacy and have shown 1hey ilrl ca~er to 
hn'\I I riills. Lisi July. U !).itnda hccam:.: the first 
rnuntry lo pre,ent WHO with its "nalional plan" for 
such a lrial. Thailand alsi1 i~ expected to offer a 
plan \hortly. 

In each case, WllO has pledged lo ll'\I 1:1crapeutic 
vacrines firsl. Allhou!).h WHO ··emphasites 1rnen1ivc 

\·accin'--s-. there i_o; -strong pressure from all t.-ounlri\.'S lo 
start with therapeutic \"accines ... In areas where 
one·lhird of lhe (>\.'<>pie are infecled, lhe population 
expccL'i something lhal will haw an effecl within lheir 
lifetime-. 

A lherapeutic \·accinc trial in Uganda may start in 
Spring 1493. R\.'Searchers firsl will k-st 1he \·accinc in 
small groups of people lo cn.o;ure lhat it is safe. then 
conduct a wider lrial. (Source: Scienc:e. Vol. 257. 
7 Augu.;;1 1992) 

United Kingdom 

CiuiJclincs on lhe U.'iC of animal-; in r\.'SCarch 

The Agricultural and Food Research Council 
(AFRC) ha.o; published a U.'iCful scl of guidelines on lhis 
subject covering topics such a..;; current legisla1ion. 
genetic modification.'\. planning and design of 
experiment~. education and training and condition.'\ for 
fundin!! research. 

The chapleron gcnclic modificalion draws largely 
on the Advisory Committee on Genetic Manipulalion 
(ACGM) Guidelines on work with lransgenic animal;; 
(1989). Genetically modified animal'\ or lheir producls 
must nol enter the food chain unles.o; e\·alualed hy lhe 
Ad\"isory Committee on No\·cl Foods and Proces.-.cs 
(ACNFP). 

Dclaik Agricultural and Food Research Council. 
Central Office, Polaris House, North Star Avenue. 
Swindon SN2 IUH. (Source: EBIS. Vol. 2. No. 3. 1992) 

Biotechnoloi:,y F"rward Plan published 

The BiotechnoloJ!y Directorate of the Science and 
Engineering Rc:;carch Council (SER(") has published it!'. 
-Forward Plan- whi.:'1 set-. out their priorities for 
re-;carch and post· graduate training in biotechnology 
over lhe next ten years. The plan identifie.-. four key 
area.;; relaled tel hioprocc'i.~s ;ind hioproce ... ,ing. ll al...-1 
reviews lhe <,late of the art in the following area.': 

Bio;1c1ive molecule ... and hiocat.ily,is; 

Control and lhC of meiaholism; 

Bioproce ... -. operation and performance; 

Bioprocc'' monitoring and con1rol. 

The Forward P <IO may h,· oht<1incd wilhout 
ch<irge from: Dr. Dou~ Yarrow, Direclur, Riolechnology 
Dire,·tor;1tc, Science and F.nginceriH~ Rese;irch Council. 
Polaris House. Norlh Star A\cnuc. Swindon. 
Wills. SN:! IFT.l'.ni1ed Kingdom.lei.: •447'>.1-JI1-flll, 
Fax: +4-J 7'JJ-JI 111.H. (Source: FIJIS. Vol. 2, No. -J, 
l'N2) 



l' nit'11 Stat~ of Amnica 

Agricultural Biolechnolol!v for Sustainahlc 
Productivil\ project 

New rl>search opporlunilil-s haw rapidly athanced 
among indu.'itrialited counlril-s. while de1.·cloping 
countril"> arc often unahle lo h-cp pace. The llS Agency 
for International Dc\·dopmcnt (AID) addfl.'S..'i(.'S the 
di.o;crcpancy in nalional science and technology 
capahiliti'--s through collahorali\·e programmes 1hat St."Ck 
lo enhance the agricultural producti\·iry of dncloping 
countril'S. The agency·s first cent rail)· - funded ini1ia1iw 
in lhi.<i area wa." the Ti.,-;ue Culture for Crops Project 
(TCCP) ha.'iCd at Colorado Stale L'niwrsity (CSU). 

TCCP-' ponsorcd R-scarch sought lo produce crops 
(wheal. rice and sorghum) tolerant to an array of strt.>s.<;t.>s. 
including salinity. Jroughl and acid/aluminium soil 
conditions. TCCP scientist<; anJ hrl>edcrs in universities 
and international and national programmt.-s dewlopcd 
research teams for each objccli\·c. Two of the most 
significant accomplishment<; from thl'SC teams were the 
registration and rclea.o;c of sorghum germpla.<;m with 
improwd tolerance lo fall armyworm and to 
acid,: aluminium soil condition.o;;. Other work is ongoing 
regarding salt and drought tolerance. 

TCCP al'i<> initiated a plant tissue culture network 
(IPB!'lei). which produced the firsr world- wide directory 
of tis..,ue culture ;md hiotcchnology scien1is1s working on 
crops and problems of immediale imporlance to 
dncloping coun1ries. Nclworking acti\"ilies also 
pro\·ided training at CSll in ha.sic and ad\·anced tis. .. ue 
culture and microprop;1gation techniques. 

TCCP reo;carch programmes relied primarily upon 
~omaclonal \"aria1ion. li'>-'iUe culture and in 1·itro o;clcclion 
10 produce no\"cl sour.:e:-. of genetic varialion lo he tcsled 
for agronomic filne'' through field and statistical 
analysis. The approaches and the inslilulions inrnl\"ed 
were. howc\"cr. found to be limill·d in their ahility lo 
succc'i.'ifully dcri\"e gcrmpho;;m tolcranl to lhc complex 
range of multi-genie. ahiotic strcs.<;cs. which the projccl 
propo~1l was originally written to addn:"-'· 

Wi1h 1hcS1: finding." in mind. AIO\ Office of 
Agriculture hegan a muhi-slage review of opportunilies 
lo ~upporl hiolcchnology. usin!!- holh external as well <L'i 
in1crnal mechanisms. Exlcrnal nalualion of TCCP was 
undcrlaken. followed hy the convening of an experls' 
panel under the direction of the National Research 
Council. This p;md produced cs report, P/0111 
Biot1•cl1110/o1:_v Rnrard1 for tlir Dl'\·r/opin~ lforltl, 
puhlished hy the NRC' in l<NO, which looked al 
conslrainls on producli\"ily in the developing world and 
relevant technologies lo addre'" chese constrainls in the 
necsr·term future, meaning three lo five years. 

The comhined results of these in\"estigalion~ were 
lhen reviewed hy in·counlry AID mis.,ions and nation;il 

'1nd in1erna1ional agricultural programml'S. Ba.~J upon 
information from comprehen.-;i,·c rc\iew. ii wa.-. decided 
lo d'--sign a new project in plant hiotechnology which 
would bring together public :-.cclor anJ commen:ial 
rl-scarch effort'\ in an integrah:J product-Jcwlopmenl 
programme. The new projecl would be aw;irJcJ 
following the peer rc\·icw of propc~L-; suhmincd 10 AID 
ha.-.cd upcm a formal rcqu'--st for application:-.. 

The proposal re\·iew pnx'-""-' fl-suited in lhc award 
hy AID of a coopcrali\·c agn:cmenl 10 Michig;m Stale 
l' ni\·ersity in September l'>'>I. lo implcmenl a new pha.'\C 
in it"' suppclrt for planl hiolcchnology. Thi:. projecL 
litled ·Agricultural Biolechnology for Sus1ainablc 
ProJucti\"ily (ABSPf. pR-scnb a change in ro::-.carch 
largcls from those of TCCP. The purpose of ABSP is lo 
mutually enhance CS and Jewloping country 
institutional capaci1y for the ll.'\C ar.d management of 
biotechnology research lo dc•·clop em·ironmenlally­
compatiblc. improwd germpla.sm. The production of 
novel gen'--s for fl-sistance i.-; now focu.scd on hio1ic 
instead of ahiotic strt.-s.-;; 1is.sue culture r'--scarch ha.-. 
shifted from somadonal \"ariation 10 rapid propagation 
of commercially important germpla.sm: and new 
direclion ha.o; been gl\·cn lo cffort.c, in genetic 
engineering. 

Prcgres." made hy TCCP has been incorpor;ilcd 
into lhe ABSP projecl. The IPBNcl is hcing rcinslalcd 
with new cmpha.<il-:-.; dis1rihu1ion of germpla-;m will be 
conlinued; and dc\"cloping country collahora1ors arc 
being sought from Tl'l'P"s original network. In 1hi'i 
regard. ABSP is a dircl·t follow -on effort lo TCCP. 
adding to its foundation new a.<;pccts of hiotcchnolo!!y 
which include direct linkages wi1h the pri\·atc scclor. 
cxpcrlisc in hiosafc1y and inlcllcctual property rig.his. 
and prmc11 ahililies in \"ariou~ melhod:-. of pl;mt 
transformation. 

The esl;1hfo,hmcnl of ABSP's nelwork ;md 
research collahoralions will huild upon lhe local nelwork 
of scientist'\ a'i.scmhlcd through regional rnl·l.'lings held hy 
TC('P in Thailand. Kenya and Costa Rica. ABSP thus 
becomes the first and only comprchen~iw biotechnology 
programme lo utilitc collahoralivc resc;1rch learns which 
cncompas.<; lhe public and pri,·a1e sectors. field 
agronomists and breeders. expertise in hiosafcly and 
intcllcclu;1l properly proh:ction. and a dedicaled learn of 
international specialists com milled lo 1hc eljUilahlc u~ of 
hiolechnology in glohal il!!ricuhural rc~carch. Thc-.c 
learns provide ABSP wi1h 1hc flcxihili1y to implemenl 
partner~hip~ ;n commcrcially·orientcd rl·,carch as l'<i'ily 
as re,c;irch at land- !!ran I ins1i1u1ion,, and 1hro11!!h 
niltional ilnd international agricultural rc'>l!arch centre~. 

The ABSP projecl cnvis<1ge~ lhe integra:ion of 
new lcchnologic,, 'ul·h as pt.mi genetic tran,formalion 
and hioreaclor propa!!ation, inlo 1hc mainslream of 
international a~riculturc. Wi1h a prim;iry cmph<1sis on 
genelically-engineered pest ;md pathogen rl''i'l;mn·. 
ARSP fm:u,es on lhc polenlial lo reduce chl·mical input 



ami produce high· quali1 y pbnt ma1aial al a I~>wer 

economic and en\·ironmen1al cosl lhan con\·enlional 
melhods alone. 

l"nlike b;L,ic research programm .. -s .. AB.~Plakcsan 
in1eg.rah:d management approach 10 !he de\·dopment of 
spccifo.: n.-scarch products and their tran..o;fer to 
dewloping. counlry parlners . .-\B..~P ha.' sci for i1sdf 1he 
following guiding principk-s: 

'.\lain1ain a highly focmed re~arch 

pm!!ramme concenlr:uing. on srccific crops 
and lechnologies: 

Implement a praducl ·orienlcd r .. -scarch style .. 
"hich linLs pl!tilic and pri\ate s.:ctor 
insti1u1ions in 1he l"S...\ and dewloping 
countries: 

link producl ·oricnh:J research 10 policy 
;malysis of in1dlec1ual properly and 
hios;1fe1y lnensure pro<lucl commerciali1a1ion 
in an en\"ironmenlally responsihle manner: 

\l;1in1ain a !,!.ell!!r;1phical focu' on specific 
ccnlre~ of expcr1isc: de\·clop a nitical m;L'-' 
for 1he muhi·Ji .. ciplinary learn which will 
lr;m,f .. ·r lcchnolo!!y 10 national programmes: 

BuilJ a far-reaching ne1work 1ha1 prm·iJes 
accc-... lo in form;llion for dew loping and 
de\"cloped c.:ounlric!> world wide. Scn·e <L'- a 
forum for 1he exchange of idea." and 
in formal ion on bioh:chnolngy in rdalion lo 
su,1ain;1hle a!!ricuhure; 

E.<.1ahli<.h link.t!,!.e!> wi1h olher organi1.i1ions 
!>UCh iL' 1he CCilAR Agricuhural Re:<.carch 
Syslem ;mJ 1he As.,oci;t1ion of Biolechnology 
Companies (AB{"). 

ABSP i .. a projecl in which bin1echnologis1.s will 
inlcracl "' a learn wi1h olher disciplines of agricultural 
science to produce specific producls.. m close 
colfahoralion wi1h Jcwloping country parlner!>. 

Furlher information is availahle from: 
Bruce Bedford. ABSP '.\etworkin~ Specialist. -ti:! Planl 
;md Soil Sciences RuilJin!!. EiL.-.t Lansin~. \fl .J882.J· 
L\25. l '.SA. (Source: Rio Link. Vol. I. !'io. I. 11)'12) 

Ry lhe he!!innin!! of lhc 2hl ccnlury. plan! 
hiotcchnology rnuld pl.1y ii major role in world markcls 
itnd hecomc one of lhc mo .. t imporlanl technical forces 
in 1h .. · .. ·rnnomi._., of th .. · inJus1riali1cd nations. If 
'pcnila1ion hecomes rcali1y. 1hi.. rc\olulionary 
1 .. ·chnolo).!\ \\ill wn1rihu1c ·'i!!nific;m1ly lo the 
.-.u .. t;1inahili1y of a!!ricuhur;il produclion ~y .. 1cm .. 1hrough 
incr .. ·a~ed rrop yield .... 1 r .. ·duced reliance upon chemical 

pt.."Sl conlml and incrca.o;ed marketing altcrrufr1.·._-s for 
proJuccrs. Biotechnolog~· may enhance nulri1ional 
content. lengthen pc.JSl • han· .. "St storage duralion. 
impnwe r .. -sistancc to biotic anJ abiotic str .. "Ss 
faclors. substitute one crop for another or a 
synlhclit· product for a crop proJucl. anJ leaJ lo 
th.: substitu1ion of renewable energy sourc11..-s for 
fos.,il f ucl. 

Exccpl for plan! cdl and tissue culture tcchniqu11.."S. 
which arc the founJalion of plant genetic engin11..--cring. 
somaclonal \·ariation. cell sckclion and other techniqu11.."S 
of i11 1itm cuhure. plant biotechnology ha.c; not bt.-cn 
lransfcrrcJ to a majority of Je\·doping countries. 
The goal of AB..liP projecl rt.-scarch is to a.'i..<oi.-.t dewloping 
countri11..-s in adopting a wider applicalion of 
biotechnology in order to addr11..-s.s priority problems 
which n:pR...-.enl s~cific c.:onslraintc; on agricultural 
proJucti\ily. In achie\·ing this goal. the su.,lainabilily 
of agricuhural production systems will be improwd by 
reducing the neeJ for syn1he1ic P'-'Slicide application and 
the quali1y of life enhanced by incrca..c;ing the a\"ailability 
of fooJ for consumption and markcling. 

The research problems identified for inclusion in 
...\B.~P arc those which com·enlional plan! bn.--cding alone 
cannot r11..-solw. From lhe three rcgiorL'i of collaboralion. 
Asia. Africa and Lalin America. crops were chosen 
ba."Cd on economic and nutrilional significance coupled 
with SC\We pcst or pathogen constrainls on producli\"ity. 
Targeted crops include: potalo. for which 1hc constraint 
is polato cuber morh: S\\"Cct potato. which is corL'itrained 
by sweel polalo wee\·il; mai1e. cons1raincd by the corn 
stem borer: and cucurbiL'i. which arc constrained by 
scwral \"irusc.:\. 

AB.liP ha.c; :<.cl scwral re:<.carch objecli\·es which. 
when considered in their entirely, will reduce lhc 
conslrainl' on producti\"ity and broaden the application 
of biotechnology in dc\"cloping counlries: 

A~~mblc minigeneli containing insect 
resislance genes (81 and proteina..~ inhibilor). 
dri\en by plant·s~cific regulatory clement.-.: 

Genetically enginc~·r polalo. swccl potato and 
mai1c for resistance lo insccl pcst!i in 
de\·cloping coun1rics: 

Cicnclically engineer cucurbil!i with a "·irus 
coal protein gene for dc\"clopmcnt of 
resislancc to potyviruscs; 

Demonstralc pesl resistance of transgcnit· 
crops at the lahoralory. grecnhou:<.c and field 
level, and in1egralc this into sustainahlc 
agri,·ultural systems via collahorations with 
plant hrcedcrs. agronomists. s1;11is1icians. 
virologisl!i and cntomologisls (with expertise 
in insect rcsis1ance management and 
intqtraled pest managemenl ); 
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Tran-.f.:r ,ci.:ntifo: knowl.:dg.: and t.:chniqm.-s 
to J'" \d11ping countri'"~ through p;.~tJoctoral 
fdlm\ ,hip-.. 

A c11n...c1rtium of thr..:.: uniwr..1t1.:-. '\lichigan 
St;ik. Corndl. T.:xa., .-\,\:\I) ha.' d.:\·dop.:d ;i t.:;im of 
.,ci.:nli'l' with con-.id.:r;1hl.: .:xp.:rti~. who will 1.:ad th.: 
r'"~arch and training rnmpon.:nl' '.'>Cl forth in th.: project 
ohjecli\·'-~- Th.: t.:am indud'"" Dr. \lariam Sticklen. 
r\."4.:arch dir.:clor for th.: ABSP project ;mJ faculty 
m.:mhcr in th.: Dcparlm.:nb of Crop and Soil Scicnn-s 
anJ Entomolo~.y at \lichif!an Stat.: l" ni\·ersity: 
Dr. Ray Wu. facuh~ memh.:r in tho: Section of 
Binch.:mi:-.try. '.\lokcular anJ Cdl BiolnJ!y al Corndl 
l-niwr..i1~: Dr. Roh.:rt;i Smith. th.: Eugene Butl.:r 
Profc,,or in th.: Department of Soil and Crop Sci.:nc'"-s al 
T .:xa.' .-\,\:'.\I: Dr. R.:hcn:a < irum.:t. faculty m.:mhcr in 
lh.: Dcpa;tmenl of Horlicultur.: at \lichi!!an Stale 
l: nin:r:-.iiy: and Dr. Da\ id Douche ... faculty memhcr in 
lh.: Department of Crop ;ind Soil Sci.:n1.·c-. al \lichigan 
State l-niwr-.ity. 

The .. ucc'"'' of th.: r..::-.carch programm.: will hc 
m..:a.,urcd in th..: ;tehi.:\·.:menl of i1-. ohj..:cli\c-. ;ind goal,. 
Tl.at achie\em.:nt will me;m -.ignifil·;rnt progre'-' al-.o ha.' 
hc.:n m;iJe in the m;m;11!emcn1 ;mJ nc1wnrkin!! a.'-pcCb 
of the proJ!ramm .. ·_ Th.: compon.:nl-. of ARSP. hy \·irtu.: 
of the proj.:c(-. inl.:l!rati\·.: appro;i;h_ c;mnol hc 
"-=l!r.:~;1t.:d. Puhlic pri\·;t1e -...·dor r..:lation,hi(l'. 
con,uh;mci..:, ;md intern,hip' in inkll..:.:tu;1l prop.:rl~ ;inJ 
hi1~1f.:1~. th..: tr;in,fcr of knowkJ!!,. ;mJ exp.:rti-...: 
1hroul!h dc\dopinl! i.:ounlry po-.1-d1K(or;1I fcllmnhip-. in 
l·s lahoralori..-.... and 1h.: di ..... emin•1lion of inform;1tion 
\i;1 81111.iflk (lh\." 411;irkrly n.:w-.l..:11.:r of lhc ABSP 
proj.:ct). worhhop-.. conf.:r..:nc..-, and 'YID['4l'ii;1. will ;111 
"" ouih upon f!OOJ l i1.:nc.:. (Source: Biol.i1:k. \"ol. I, 
~ ... I. 1'>'12) 

D'.\:\P: l "ni14u. opporlunilie' throul!h ARSP 

Th'-" .·\l!ri..-uhur;il Riotechnolof!y for Su,1ain;1hk· 
Producli\ily (ABSP) project i' rn:alinl! a unique 
opportunil~ for inlaaclion h.:l"ecn pri\ak 
hioicchnolo!!y comp;mi._·, lo(,ttl·J in the l "nited S1;11e, 
.tnJ dl·\dnping counlric'. F;Kh p;1rtn.:r conlrihute' 
c1pil;1I. 1cchnol1ll!Y and markc1inj.! cXp\."rli...:: ABSP 
pro\ide' malchin!! fund' ;md a pcrm;incnt link;tl!C role. 
Th\." 0111n1m\." of 1hi' nl·" appro;Kh com he \cry 
hendicial lo the ••!!rirnhur<il ~clnr hy prO\ iJin!! 
condition"' for ... 1ahili1y and nr incrc;1~d pmducli\ ity. In 
addi1ion. ii will cr\."alc nc" husine" oppor1uni1ic, 
hcl"el·n producinl! ;md con,umin!! countric .... 

The pri\-;11e ...:clor will focu .. on fiN-!!eneralion 
produch Iha! arl' in hi!!hcr demand for local and l"Xporl 
m;1rh·1-.. nmrcn1r.t1in!! on ll'Chnolo~ic' th;11 ..re more 
dfocli\c, .. hor1·1erm ;md le" CO\lly. If profi1ahlc, the 
parlner,hip would he moli\ ;iled lo m!l\c lo <.ccond · and 
third· J!Cncration product., that require a hi~hcr level of 
sophi,tication and dcvclnpmcnl COM\. Thi~ iL\.\ocialion 
ran provide an ideal parlncr .. hip whcrchy terhnolo)!.y Ciln 

llow from on..: comp;my to another to impro\e th"· 
a\·a!lahilit~ of food in producing. countri.:-. and l..:ad lo 
th.: pn.Juclion of \alue-aJJcJ produ.:t-. lo hc mark.:1..:J 
in cnnsuming·counlry market .. _ 

D~A Plan! T ..:chnolog~ Corpor;11:on. in 

Cinnamin...cm. ~..-w J.:r.~y. l"S.-\. h;t, \."-.l;1hli,h..:J two 
joint pmj\."cl' wi1h pri\ak hiotcchnology companic-. 
und.:r th..: ABSP proj.:ct. Th.: fir..t i-. a parlner:-.hip with 
Agrihintechnologia Jc Co-.ta Rica SA. lo explore 
ad \·anced m icroprnpagat inn mcl hod-. ( hioreactor don i ng) 
for banana. pineappl.:. coff..-..- and ornamental palm ... 
Th.: ~cond im·oln" a micropropagation company in 
lnJone,i;1. FITOTEK. and focu....--. on pineappl'-" 
micropn1pag.atinn. 

Both compani'"~ ha\·e hc..:n in hu-.in..:'-' for m·.:r 
.:ig.hl y.:ar-. and ar..: hcing op.:r;1t.:d in a profi1ahl.: mod..:. 
The J!tMI of lh\.-s..: partnership' i-. lo r\."dUC\." th.: unit etr.-1 
of th.: don.:d planlo; h~ imprmin!! th\." micropmpa!!ation 
dfici..:ncy in ..:ach target ... p.:cic.... If :-.ucce.,_._ful. the-..: 
<L'-'ociations will creal.: an opportuni1y for .:xpan-.ion of 
lhe micropropagation husinc'' and op.:n the Joor-. 
tow;ird wrtical inle!!ration between producing. ;mJ 
con-.uming markch. (Source: Biol.i11k. \"ol. I. '.\o. I. 
)')<)~) 

Propo .. al Ill rdax rul..- ... on hiolcch nor, 1ri;1I-. 

Propo.,cd rulc ... 1h;1I "oulJ loo...:n re!!ul.1!ion of l ·s 
fidd te\h of g..:nelically \."nµinc.:r..:J crop' h;1\<: ;incer.:J 
en\ ironmcnlali .. 1-. and -..:I indu,lry exl·i.:uliH-. ""rr~ inµ 
;1houl a p;tlchwork of ... 1;1~e ;ind fcdcr;1I policil·-.. Both 
group-. .:xp.:ct Pre .. idenl Rill ( "linlon lo 1;1ke ;1 do-...: look 
••I the i"uc. 

The propti..al. puhli,h..:d in the F.-d.-ral Rc,:i\tc·r. 
would ;11low l :s oioll'chnolog~ rnm p;mie, lo ii\ oid •• 
len!!lh~ perm ii proce,.., .mJ 111 hegin i.:cr1.1in field 1ri;1I, of 
corn. collon. l11m;t10. polalo. "'yhc;m ;ind loh;te•o "ith 
;1 'impl\." no1ificalion lo lhe l ·s lh·p.1rtmcnl of 
r\f!ricuhurl· (LSDr\) on the -..1m\." J;1~ lhe~ pl.in!. 
Comp;mic' .tnJ re\C;1rrha' would dl·ridl' "hclh\."r lhl·ir 
exp.:riml·nl -..11i,ficd l "SDA !!Uiddinc' on all11";1hk 
genclic con,lrucl' ;ind lheir ch.tr.ll"kri,1ir .... Thl· puhlic 
h;t' t.0 d;1~' lo commenl. 

( "rnp ... nnl on the li .. 1 ;11"' nml<l ;l\oid lhl· r"·rmil 
prn(c" if ;in in .. 1i1u1ion;1I hio.,.1fc1~ rnmmillce or 'l;1k 
official,, re\i\."winl! daJ;t unJ"·r lhl· ~uid;tn(<: of lhl' 
l "SDA. decided 1h;11 federal 'crulin~ "a' unner~·";ir~. 
The fin;1I propo,;1! omit .. lrotn'l!l'nic pl.tnh l!ro" n In 
h..rwsl ph;irmaceu1ic;1I-. hul rcromml·nd' cau1i1111' 
lreatment for plant' inrnrpor;11in~ func1i11n;11ly inl;icl 
1o?e"'-"' from hum;1n or ;inim;il p;11hoJ!.l"n'. (Ex1r;1ckd 

from .\·arrm-. \'ol. ·''"'· 12 :"ml·mh\."r 1'>'12) 

Rqior! on cmcri:,ini:. infcS"!ion' 

In Octoh\."r llJ'l2, lhe ( 'enlcr' for C>i,l'<1~ ( "ontrol 
(('DC') announCl'd lh;1I ;1 m;m in 'Tue"'"· Arimn<1, h;1d 
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Ji.:J of pncumonil· pb!,!.u.:. apparcnlly ah.:r b.:ing. 
in f.:c1.:J \\ i1h lh.: Ji-..: a.-..: hy ;1 cal during. a I rip 10 
Cokn;1Jo. tk wa.' lh.: fir,I r.:r""in 10 Ji.: of lhi., 1yp.: of 
pl;~u.: in 1hc l" nit.:J St;11.: .. in fi\o; y.:ar... Although 
pbg.u.: is unlikdy In m;1k.: a hig. com.:had. in 1h.: l"SA. 
1hi .. inciJ.:nl. lik.: lh.: r.:l·.:nl rc,ur!!.:nc.: of lub.:rculo .. i, 
;inJ m.:;t,I..·... i,. on.: mor.: ,...1b.:ring. r.:minJ.:r 1ha1 
inf.:cliou-. Ji...:;L,._., one.: 1hough1 lo b.: firmly unJ.:; 
conlml c;mn.11 b.: wriu.:n off. AnJ 1ha1 ffil"-'l!!O: wa.' 
unJ.:r..t·nr.:d in a n.:porl i-..,u.:J hy ;1 rand of lh.: ln-.lilule 
of \kdicin.: (10\1 ). • which warn.:J of a g..:n.:ral -mood 
of compl;K.:ncy- in th.: 'ci.:n1ific community loward' 1hc 
d;m!!.:r... of .:m.:rg.ing. inf.:ctiou' disca.-..:s. 

Thc hulk of 1h.: p;md"s r.:comm.:ndation-. an: 
Jir.:ctcJ at lh.: CDC which lhc rcporl call" on 10 
incr.:a.-..: holh ils t·s and int.:rnalional di'\ea.-.c 
.,urwillanc.: wilh 1h.: g.0;11 lo identify new Jisca.-.cs or 
r...-,i,lanl palhog.:n-; .:arly on "1 lhal h.:ahh official.. can 
d.:\dop n.:w \·;iccin.:' or antimicmhial dru!!s b.:for.: an 
inf.:clion r;1n~ oul of conlrnl. (Exlraclcd from Scie11n-, 
\"ol. ~5S. ~-°' Octob.:r 1 1>'>~) 

Comhining .:conomic-.. wi1h hiodiwr-.ilv 

Thr.:c gO\.:rnmcnl a!!.:nci.:s ar.: 'larling ;m 
.:xp.:rim.:n1;1( prog.r;1mm.: lo cncour;1gc 1h.: conscn-.1lion 
.md .:xplor;1lion of r;irc planl' ;ind ;mim;1L, ;1round 1h.: 
\\orld. Onl· go;il i, lo look for compound' u.;.:ful for 
nl'\\ ph;1rm;1n:u1ic1k C1lkd th.: ln1.:rn;11ion;1i 
Coopl·r;1li\.: Bi0Ji\.:r-..i1y < iroup' program ml·. i1 i-.. 
rn;1king. ;t\;1il;1hk S 15 million for projcch 1ha1 \\ill 
invohc inh·nh•ry ing.. n1ll.:cting. ;md r.:-..:;1rch on 
org.;mi'm' from .:nJ;mg.:rl·d l'C•~Y 'lcm' ... uch ;L, r.1ir. 
for\"'"· cor;il r.:c r .. ;mJ Jl·-..:rb. 

Th.: ini1ia1iw 'prang. from l'Xi-.ting ;ic1ivi1ic-. ;1t lhl· 
';1lional Sci.:ncc Found;1!ion. "hil·h h;" a larg.c 
hioJiwr .. ity prog.r.1mm.:. 1hc :\gl·m·y for lnh:rn;11ional 
l.k\l·lopm.:nl. ;ind lh.: '.\ational ln-..liiulc' of fkahh. 
\\ h.:ri: lhl· '.'a1ion;1l C ";mc.:r ln,titu1.: h;1" hcen collcclir.g 
compound, lo k'I for ;mli-c;mc.:r anJ anti-AIDS 
;Kli\·i1y. 

Thl· n.:w programm.: i' Jc,igned to encourage th.: 
u~· of indigl·nou .. :..no\\ kd!!.: and lhc I raining of loc;1( 
expert... Provi .. ion .. on inlcllecllMI propl·r1 y rig.his arc 
included'" thal rnun1ril·' will ,h.ire in th.: profil'.\ from 
;my rnmmacial produl·" thal ;ire dewlop.:d from their 
flora and fo11n;1. (Sourcl·: Scic11rc. \'ol. 25X, 
~-' (ktohl·r 1'1112) 

• "Emcr,ging Infection': \ficrohial Thrc;ih lo 
lleahh in lhc l :nitcd Stall",·. ln,1i1111c of \fcdicinc. 111112. 

Ch"cr-n:gula1ion could dam;u;,c l 'S hio1.:chn11kl!!,\. 
s;i\·s rq?ort 

Exis1ing L:s r.:gula1ion' for fidd tc"l' of 
gcn.:lically .:nginl'\:r.:J organi.;,m., arc .. 1ifling r~-scarch. 
acrnrding to a n.:w r.:porl hy the 'alional Bicll.:chnol,ig_y 
Policy Board 1ha1 r.:commcn:l.. ..1ric1 r.:gul;i;ion of 
Jdih.:ratc rd.:a.~~ only for pniJL•cb po .. ing lh.: gr.:alt.~1 
ri .. k lo puhlic "'1frly. 

The dot:um.:nl .:mpha.,i/.:'.\ 1h.: social rn-.b of 
regulatory Jcla~-s and rccomm.:!!d'i &i pilol .. 1udy lo 
m.:a.'>ur.: 1h.: b.:ncfil'i of n.:w pro<lucK Thi'i praclil-c 
would hdp lo quanlify 1h.: impad of rcgulalory d;:lays. 
prm·id.: dala aboul lh.: ~fc1y of new prodacL-; . .:ducalc 
lhc puhlic ahoul lhe pcll.:nlial of hi,"ltc.:h:10logy and 
r.:ward fcd.:ral ag.:ncil-.. for prompl r.:\"icw. ~tys 1hc 
report. which wa.-. apprm·cd Ja,1 wc.:k hy lh policy 
hoard al iL" mccling in Wa.,hing111n. DC 

Th.: hoard"s rccommcnda1ions follow ,, slu'!y h~ 
lhc cnngrr .. ,o;ional Office of T .:chnology As."'4.'"S.'il'1Cnl •hal 
warn.:d rcgulalors nol lo rdax hiolcchnology rq•.ula1nn 
")much thal public conc.:rns ar.: ignored. 81•11h.: r.:porl 
pclinl'\ oul 1ha1 -in1.:nsc gowrnm.:nl m·.:rsi;;hl lcn•Js lo 
confirm public pcrccpiions that hiol.:chnology prcx:c'i.'\\~ 
pc....: significanl and uni11uc dang.:rs-. 

Th.: rcp.1rl al<.o r.:rnmm.:nJ-. financial inc.:nliW'.\ 
for lh.: indu .. 1ry. including go\crnm.:nl participalion in 
j11in1 \en1ur...-... 1cchnology Iran, fer from uni\·.:rsi1ic" wi1h 
p;11cn1 rig.his allach.:d in "'m.: ca-,.:'.\ and chang.:s in 1h.: 
t ·s la:1. cod.: thal would encour;1g.: im.: .. 1m.:nt in 
rc'l."arch. (Source: .\"ac11rt". \'ol. 35'>. 15 Octnh.:r l'N2) 

\fajorilv in l'S h;ick g.:nc-ha.'l."d 1hcr;1p\· 

The \';L'I m;ijorily of Amcrican .. (X11 p.:r ccni) 
'uppon lh.: use of g.:ne 1hcr;ipy 1t1 tr.:at g.:nctic di .. e;L'c'. 
;i n.:w -,uncy r.:\·cak Thl· -.amc p.:rc.:nlage aL,o fo\our 
rnnlinuing rc~arch in 1hi-; fidJ. A ... im1l;ir proportion 
would .. upporl gene 1hcr<1py on their children. ;md only 
sli!!hlly lcs.' (71> per c.:nl) would he willing 10 h;i\.: it 
performed on lhcm...:lw ... The 'un.:y wa' .. pon"1r.:d hy 
lhe March of Dime .. Birlh Ddn·h Foundalion. which 
opp«"-C<. g~·nc-ha .. .:d trcatmcnh for non-1herapcutic 
purp1~.: ... C icnc lhcr;ipy corral., ;1 di"1rdcr hy rcpl;tcinµ 
or countl·r.tcling a fauhy !?.:n.:. (Source: E11ropca11 Bio 
.\"nn, :"o. l.Octoh.:r l'N2) 

C'ourh reject O~,\ fingerprin1ing afla :-.;As 
report 

Four monlh<. aflcr the ;o.;ational Academy of 
Sci.:ncc' ('.';t\S) rcl.:a<.ed a fl·porl inlcn<lcJ to cn<l the 
rnntrowr .. y over DNA forcn .. ic fingcrprintin!?. 1hc 
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silualion i5 as muddled a.'\ c\·cr_ Al ka.'\l three state 
courts ha,·c rukd lhat Di'iA c\·idcnce i_._ inadmi~sihk 
dt.-spitc lhc rcporfs conclusion that il should be acceplcd. 
The situation ha." deteriorated lo lhc poinl ~-here one 
DNA fingerprinting company - the MarylanJ-ba.scd 
Ccllmark Diagnostics Inc. - would like the NAS panel to 
clari r y il'\ conclusions. 

The court-; haw rejected D~A c\·idcncc for 
reason.'\ nOl fon."St.~11 when the report wa.s reka.o;cd in 
April tl)9:!. ( >nc or ib recommer.dations Wa.'\ for belier 
:.'lhoratory quality-conlrol standards and ccrtificalion 
prl'ccdun.~. and S'tme DNA fingerprinting crilics ha\·c 
argued lhat DNA c\·idence should he inadmL'i.'iibk until 
such procedures arc '--stabfo;hcd. But the L'i.'iUe that most 
bolhereil the court-; rdate'\ to statistics. nol slandards. 
The California Court ,1r Appeal-;. lhc Ma.'-"3Chu.'1Clb 
Supreme Jut!icial Court ;.>nd the US District Court of 
(iuam hnc ai! rukd (citi11g !he NAS report and the 
accompanying contrm·crsy) that the scientific 
uncertainty o\·cr tbc rok of papalation substructure in 
calculating !he chance of DNA match'--s is too great to 
pa.o;.o; the so-calkd Fr_:·c tc.-sl. a mca.-.ure of scientific 
acceptance n'-'cded for :egal accer•tability sci out in a 
192.'l dcci.-.ion hy the U~ Supreme Cciurt. As a r'--suh. 
DNA c1:idence using all !lut the most conscrvati,·e 
sta!L.-.:ics is r.ow inadmi!\.o;1hk in !\fa..,.,achusctb-. some 
di.-.1ric1s of Califor'lia anl.i < iuam. 

:'\.fost people '!~rec th.1t the current .-onfosion is 
temporary and that 1h~: introducti•m of Dl'<A e\·idcnce 
will some dav h..:come r-mline in lhe courlroom. But 
many of ihe scienlisl:< who foll.1w the is..-.uc arc 
disappointed th.:it the !\AS study did not r~h·e it. 
Cellmark want.-. the panc.:I members to drah a letter 
discu.o;.<;ing - ar.d prl.'sumat:ly rejecting · <;0me of !he 
recent court dc.~isions. Bu! the NAS commillce ha." 
formally di.'iband.:d, making rhat unlikely. (Extracted 
from .'Vaturc, Vol. :\5'>. l October 199:!) 

NAS plan 10 1•rotect US b:otcchnology 

The National Andem y of Sc1..:nces predicts global 
market-; for hiotcchnolo~~-Y productc; will grow hy al lca.c;t 
$50 billion per year over the next decade. In a report 
is.c;ucd in August PN2, N"S warned •hat Europe and 
Japan arc making stronger efforts to turn basic 
biotechnology research into marketable end products. 

The academy expects the US lo continue its 
domination of the hiopharmal·cutic;il market, hut ii 
warns that !he US was very weak in hioproccs.c; 
engineering and !he ahility t'l produce biolcchnology 
products on a large scale. Jap.m h;i.\ already surpassed 
the US in applied microbiology. and Europe and Japan 
arc making slrong dforls lo help !heir companic~ lake 
advantage of universi1y re~arch. Parents on insulin. 
tis.c;uc plasminogen activator and er}lhropoictin arc 
expiring. and improved manufacturi'lg lechnologics -will 
he needed lo lower !he cr1Sts of lhese producls and keep 
them compclilivc wilh generics manuiaclured ovcrst·as. 

Such products will also he u.o;cd in greater 4uantiti'--s and 
will n'-~d to he manufactured on a much larger scale. 

The academy would like the US to adopt a long­
term plan to coordinate r'--scarch. de,·dopment and 
training. The academy SC."'--S a skilled workforce a.s 
c.>s..'\Cntial ior the industry's future_ It want-; g.owrnmcnt 
to spend more on education and the cnc.mragcment of 
cros.s-di_o;c;iplinary cxchang'--s :imong scicnti_o;t<; and 
engin'--crs. Such spending would sP'--cd the de,·clopmcnl 
or new products, protect emerging tcchnologi'-~ and help 
corpor.itions capitali7c on idea." being de,·ekJped hy 
uniwrsttl\.'S. (Extracted f mm Clremit·a[ .\farkcting 
Reporter. 2-4 Augu.'it 19'1:!) 

Zimbabwr 

Pearl milkt rclc.t.o;c in Zimbabwe 

The effort'\ of a collahoratiw effort between 
ICRISAT scicntLo;to;and their counterparts in Zimbahwl.''s 
Department of R'--scarch and Specialist Scn·ic'-"' h;iw 
culminah:d in the rclca.-.c of the fiN pearl millet \aricty 
dc\·eloped in southern Africa with ICRISA T 
pJrticipation_ The variety SOM\' X91Ml4. no\\ n;1mcJ 
PM\' 2. wa.<, dc,·cloped oul of a composite population 
initi1ted in 1985. Throughout the trial" SDMV 1-i'Jii:!-! 
prowd superior to all other culli\·ars. E4ually import;mt. 
it wa.o; accepted hy farmers. 

PMV 2 ha.'\ been widely te~ted for superiority in 
yield and rt.-sistance to lhe major pests and disc.t.o;cs in 
over :!5 triotl'i aCfll'\r. eight research station sites for 
four year;.. and over len communal ;irea sih:s for 
two years. On r\.-scarch stations. PMV 2 wa.' -Ill per cent 
heller than the local \ariety grown hy farmers_ On lesb 
carried out in !he communal areas. PM\' :! more lhan 
doubled the yields of the local variety. Apart from 
superiorily in yield. !his \·ariety is early-maturing. 
requiring only about 85 days 10 mature. ll is ideal for 
the ~hort sca.'iOn and frequcnl droughL'i 1ha1 lead lo crop 
failure in most of the communal areas where this crop is 
grown. PMV 2 ha.o; al\O heen positi\'cly recei\'ed in 
Namibia. Malawi and Boto;wana. where it has hcen 
extensively tested. It is still under on· farm tri;ils in 
Namibia and Bot'iwana. The decision 10 relca..c,c P\f V ::: 
hy the Cio\'ernmcnt of Zimb;1hwc comes al a time when 
the whole of southern Africa is experiencing a lerrihle 
drought, reportedly the worsl this century. (Source: 
SAT :VewJ, No. l l, July-September l'J<>:!) 

L RESEARCH 

Human genn 

C icnc !c<;I may ii'-''-''' chance of rnnrci\'in~ a 
handicapped child 

{icnl.'licisls from lhc Ndhcrlands and !he 
lJnilcd Slates have di,covcrl.'d how !he mml rommonlv 
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inherited form of handicap. Fragile X syndrome. is 
c;lu.-.cd. The omdi1ion aff1..·ct\ I in l.2i10 boys and 
I in 2.IMHI girk 

By cloning lhc g.cnc. known <L\ rhc FrJgilc '.\knlal 
Rct;1rda1ion gene (F'.\fR-1). that cau~' the syndrome 
when it is aht:rl.'<l. r1..~art·hl.'r.> hav.: di:.;cm·l.'red tht• 
m.:chani:-.m or th.: mulalion. 

&n ()!...,Ira of th.: Era.,n.:1s l'ni\·ersi~y in 
Rouerdam ;md his coll.:ag.•1.:s h;1w :'hown thal th.: 
mutalion cau.\ing Fragil.: X syndrome r~-sulb from a 
change in thl.' siic or a ccr1;1ir. gene fragr.lt:nl al the 
fragile site of 1hc X chromosom•:. The fiN sequence or 
1he FM R- I gene which L\ transcribed into a prolein 
con1ains a number ol" r.:peals made or three nudcoridcs: 
( ·c j( i. In the normal populalion there arc hct\\"L-Cn t> aild 
51 C<i<i repl.';1ts in 1his part of the gene. People will• 
11.:tw'--cn ..J~ and 21MI r1..•peat-. arc carriers of a 
premutation. hut the gene is still expR~.;cd normally in 
the brain and they an: free of any syrr.p!oms. People 
with h...·lw'--cn ::!IHI ;md ::!.111111 ('(j(j repeals ha\·e a full 
mutation and show the :-.ymploms of Fragile X 
.. yndrome. 

11 i' \·cry imporl;mt to di~tinguish 11.:lwcen the 
norm;il geil.: and ;1 premul;ilion h.:c;iusc le..,l.s carried out 
on lhe pa11..·n1S and !!randparen's of childrl.'n with 
Fra!!ilc X sy.1drome haw ... hmrn th;1l a normal FM R-1 
~l.'ne newr chrngc ... dircclly into a full mutation. hut 
p;L<..'iC:-. 1hrough a premutalion :-.t;igc in al lca.\l one 
l!eneration. Re-.c..;.rch h;1' al-;o shown 1ha1 full mulalions 
;,rl.' inherited from \·omen. wherea.' premut;11ions c;m he 
in!terill.'d from horb 'l'.X'-'''-

By ... 1udying a w:1man ;ind hl.'r parenl~. geneticisls 
c;m ,f.-tcrmine the w<1man·s risk of pa. ... .,ing a full 
mut;1tion lo her child - ,·wn if her number of ("(,(i 

repeals 1' within the li.1rderline region of ..JX to 
51 rl.'peal:-.. whae the gene c.m he either normal or in rhe 
premutalion \lage. If the par'-nls have lhe :-.;1ml.' number 
of l'Ci(i rcpe,tl'.'1 in lhe F!\fR- i gene a:-. lhe woman. lhc 
gene j, stable ;111d normal. But ii there is a differenc.~ in 
lhe number of repeals in the two p;uent' and the 
wom;m. the gene'' changing. and lhe woman may carr~ 
a premulation. 

A premulalion c;m chan!!e inln ii rull mul;ilion 
Jurin!! 1he formalion of ova in lhe O\"ar). and. a~ain, 1he 
ri~k depend ... on lhe numher of CCICi repe;it:-.. 

On the other hand, ;f ;1 pre!!nilnl woman n;L' " 
premulalion of hctween .ix and h) repeisl:-., ll•ere i ... only 
a small ric;k lhitl her foe1u ... wil! dnclop a full mutalion. 
Bui lhe ri ... k is much higher if. s.1y, 1hc woman rarrie~ ;r 

premulalion of ~lw1..-cn 65 and 2lM> repeals. (Source: 
;\"t•w Scimtist, HI Jul~ I'>'>~) 

lTnfellered prnlein is culprit in c~1..·oporosi:\ 

Hormone replacemenl lherapy - lhe controwrsial 
trealm.:nl that prewnl\ os11..·oporosis in older women -
may soon he replaced by an ahernali\"e wi1h fewer side 
dfccl\. Ex~riment\ on reice in lhe l;ni1ed Stah.-s haw 
demons1rated for the firsl time lhe mcchani:"m of 
osleoporosi:\. or-:ning the way for largctcd treatmenl'i of 
l he d isea.\C. 

Scicnlisl'i haw known for years lhat lhe proces.\ 
begins when lhc m·ari1..-s slop producing lhe hormone 
cA.-slrogen. hu1 lhey were unahle to explain why Doclors 
prcsc;i~ cA.-strogen to women ln prewnt the condition. 
but th:s lhcr.tpy has rish such a.-; cancer of the lining o! 
the UlerU.'i. 

R'--scarch al the \'ch:ran..c; Affairs !\ledical Center 
in InJianapoli:-. l~a\"C shown lhat Ol'Slnigen suppresses a 
prolcir: which sl~mulatcs ~he devclopr.1cn1 of bonc­
dcs!roying cdl'i. Wlien oestrogen slops circulating, tht--.;i: 
:.-ell-; flourish. The t.~ar.1 knew that adding Ol'Slrogen lo 
l.ahora:ory cuiuircs ol mnu'.\C hone cell-; held back the 
production of IL-t1. Adding IL-6 lo lhe cuhure 
stimulated lhe produclion of <J\tcocla.'iK The team 
:-.tudied mice whose ovaries had been remO\"l.d. 
Compared with a group oi control animal\. lhl.''.'oe mic~· 
produced lwite a.' 'llany o:-.kocla.,ts and their hone~ alc;o 
hl.'came thinner. <he group .if mice received implanls 
of '"--strogl.'n; am;the.- receiwd an antibody lhal hl,lCh 
IL-h. Bo1h trc;.tm,·nts prewntcJ the increa.\C in 
osl.:ocla.-.L\ and the lhin11ing of ho'le. The anlihoJy had 
no cffecl on conlml ani.nal'i. 

< icne therapy could large! the proc.Iuclion of IL-ti 
in hone m;1rrow without "'1ppres.-;ing its u'.'oCful dfccb 
cl..cwhere in the body. APother pos.,;hility is to u..c 
refined oe~lrogen~ that do DI. I ha\"C lhe .. ide cffe:ts or 
the currenl 1herapy. (Sl'l'lrce: ,\'rn· ScimtiJt. 
11 July !'>92) 

Enl'yme ~truclure revealed 

Scien1i ... 1s al Texa" A&M (C".1llege S:a1irn1, TX) 
report they ha\C delcrmined 1hc ... 1ruc.1ure of ,m en1yme 
thal i~ critical to regulating hlood pres.-;urc. The 
rnmpoun<l. kininogena.\C, help~ main1a:n lhe h;1rm11'1al 
h;ilitnCe lhal governs hlood pres.'iure. Tt.e ~cicn1is1:-. sc.y 
lh1· slruclUral information found u~ing X-ray 
cry~.1;illography · i~ key to fu1ure molecul.tr moddling 
wor~ and rnuld help lead 111 lhe raliona~ d\·~ign of 
heller blood pre~'urc drup..,. The Tcxa' rcsca1 cherr. u~cd 



ad\·anced molecular g.raphil-s lo help ;malysc the X-ray 
data. (Source: C/rmrica! Hi.•t•k. 20 May 1992) 

(ienclic ros . .;ibilit\· for alcoholism in women 

Women's g.encs may play an important rnle in the 
dewlopment of alcoholi.-;m. according. to the larg1.-st-cwr 
study or remalc twins. 

Since alcoholi-;m ohen taki.-s a difrerenl form in 
women. and is far kss pre\·alenl than among men, many 
researchers thought the cau.~-s of alcoholism might be 
largely en\·ironmental. hut in a study of 1.11.H pairs of 
identical and fraternal fcrnalc twins psychiatrist 
Kenneth Kendleral \"irginiaCommonwealth Uniwrsity 
in Richmond and a team or gcneticisLo; found that the 
tendency lo alcoholism wa.' 40 to hll per cent inherited. 

Kcndlcr"s group ba.'iCd their conclusions on a 
statistical analysis of the deg.rec to which alcoholism is 
shared hy identical and fraternal twins. Compared to the 
fraternal twins. the identical twins. \\"ho haw iJcnti:al 
gen1.~. were far more likely lo both he alcoholics or both 
lo haw no problem with alcohol. 

To make sure they were not observing. an 
cm·ironmcntal effect caused hy identical twins being 
treated more c4ually.1he researchers intcn·iewed each of 
the twins. asking them if their parents dres.o;cd them in 
the samc clothes <L' children. if they were in the same 
school cla.''· and similar 4ue:-.tions. They found that 
th~ with common environmental factors were no more 
likely to :-.hare a tendency to alcoholi:-.m. This 
:-.lrcng.thencd Kcndlcr\ argument lhal there is al lea_<;( a 
moderate genetic component to alcoholism m women. 
(Sourcc: .'\'en· Sciemi.~t. 24 October l'N2) 

Pulling genes f mm cancer cell-; 

Recent studic~ have rcwalcd that the myc gene. 
a scgmcnt of DNA important to cell division. may foslcr 
cancer ~rowth when reproduced in cxccs.o; amounts. 
Surplus copics of the genc arc loc;1ted on tiny specks of 
genetic material thal float around lumour cclk 
Ex;1mining. these specks is not ca.o;y. hut a scientist at the 
Uniwrsily of Tcx<L'i Heahh Scicncc Ccntcr at 
San Anlonio is lhc only person in the world performing 
a 1echni4ue lo gr<1h !he myc gcn.:s oul of cancer cell-;. 
lJsing a glass instrument that measures 
one lcn· thousandlh of an inch. the scicntisl is ablc lo 
rcmo\'c !he spl·cko; from cancer cells for study al his 
laboratory at th\· Cancer Therapy and Research Cenlcr. 
Ry 1;1rgcting specks on ONA ra1hcr 1han the whole 
cancer cell. doclors may he <1hle lo de\'clop les.o; loxic 
therap~. lnslead of killing the c;rnccr cell through 
radi;1tion or olher tn:almenh, it may he pos.o;ihk In 

changl' its aggn:,siH· heha\'iour. lherehv turnin!! the 
c;mcerous cell inlo a henign one. (Source: Rio Ry11·s. 
.luly 1'1')2) 

TB r1.~archers builJ hori:s on "mis.o;imf genc 

ScientisLo; in Britain and Francc have pinpointed 
a gcne that maki.-s the TB bactcrium resistant 10 its 
principal cnemy. a drug known a.-; INH_ The di'>cowry 
should enable hospital'\ lo diag.nosc dang.crou:-. drug. -
r1.-sistant strains of TB morc r;1pidly. and could help in 
the dcwlopmcnl of dl.-sperately needed ncw drug:-.. 

Sincc the arrival of HIV. the number of CiLSCs of 
TB ha.-; risen sharply. with an cstimatcd 8 million new 
C3.S(.'S in 199 I. HIV triggers active TB disca.sc in thosc 
alrcady infected with rhc baclerium. a.' well a.-; increa-;ing 
uninfcctcd peoplc"s susccptihili1y lo it. In 1hc 
United Stall.-s rherc ha\·e hccn rccenl outhrcaks of 
infection with strains of.\[_ mbarnlmis that arc re-.islanl 
lo all thc a.-ailahle drugs. These unlrcalahle strain-. haw 
killed most of their vicrims_ 

Ying Zhang al rhc '.\kdical Rcscarch Council\ TH 
unil al lhe Hammcrsmith Hospilal. London. Stcw;1rt Cole 
at the Pa.o;lcur Institulc in Paris. and their collcag.ue'> ha\·e 
shown how the hactcrium resists INH. They began wi:h 
a related hactcrium . .\lycobacterium m1<'1:muti.~. which 
wa.' ea.'\icr lo srudy. hut ha\·c since confirmcJ thcir 
rcsulLo; in .\[_ mbacu/o.{i.L 

The team took a mulanl str;iin of the h;1c1crium 
that wa.' rcsistanl lo l~H. Bil hy hit. they in,erle<l 
slretchcs of DNA from a norm;1l. dru)!-scn.-.ili\·e s:r;1in of 
M. t11bcrc11/mis into a series of copies of 1he resi,l;mt 
strain. Each copy WiL'i tcsled for i1s n:sponsc to lhl· Jrug. 
One copy wa.o; highly sensitivc. The gene 1hat \\;1, 
insertcd in this copy i:-. respon .. ihle for production of ;in 

e:11ymc. ca1ala-.c, which the haclerium use-; norm;1lly lo 
convert hydrogcn peroxide to oxy)!en ;m<l wal.:r. It 
appears to com·ert the drug inlo an acliw form 1ha1 kills 
the bactcrium. Strains that lack c;1t;1ho;c arc unscathed 
by the drug. 

The finding.-; do not explain him !he haclcrium 
rcsisL-; any of thc othcr drug.-; for TB. but Zhang hdie\es 
chc finding.' could he exploited io design ;1 drug based 11n 
the acti\'e form of INH. This would all;u:k .-.train' of TB 
that lack catalasc. It is surprising. s;1ys 1he learn. thal lh.: 
mulanl s1rain completely l;Kk:o. lhe gene for Ci1l;il;1se. 
rather than h;1\'ing a dcfccti\'e copy. Of three hiµhl~ 
rcsislant strains. says Zhang. two had c:omplctcly ddete<l 
catalase genes. ;ind a third had a ·,ilent" rnpy of thl' genl· 
thal did not make the cn1yme. (Sotm:e: .\°<'ir Scimri~t. 
22 August 1'1'12) 

More erreclivc anti-Grnn·r rompound 

Compounds losclecti\cly in\a<l•: c1ncer n·ll, ha\'e 
been developed hy K. ('. Nicolaou of Snipps Rl''l'ardt 
lnslilule (I.a .Jolla. CA). The rnmpounds arl· modifil·d 
enediyne,, n;1tural <tnlihiolics. Tlw rnodifil'd l'lll'di~nl'' 
enll·r lhe cell' and lherl' rreall' frl'l' r;1diral' lh;1I kill lhl· 
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cell.... :'\icalaou claim ... the new compound., ;1rt· more 
df.:ctiw than 1..·xistin,!!. anti-cancer compound' such a.o; 
cisplatin. Joxoruhicin or taxol. T!:~ cncdiyncs arc chai!ls 
of six c;irhon atom., linked hy two triple honds and one 
douhlc h1•nd. The chain can form ;: h.:n.rcne ring with 
two mis.-;ing hydrogl·n atoms. This ring acts a.o; a 
powerful free radical. ... cavcnging hydrogen. In tests. the 
11 de ... igncr 1..·ncdiyncs mad1..· <,tl far ~;l\c h.:1..·n ahlc to 
in\·adc cam·er n:lls while leaving normal cello; untouched. 
The in\·adcJ cell.. suffrr ..,.>much DNA damage th;1t thcy 
<lie. The compounds seem c ... pccially cffcctivc against 
lcuk;icrnia... (Extr;u:tcd from .\'t•n· St·it•fllist. 
211 June l'N2) 

Tc;1d1ini; the hod\" to tolcrak transpfanb 

Way .. of prcwnting the immune !iystcm from 
rcj1..·cting tis.,uc tr;m-.plant ... arc hcing tested hy American 
rcsc;1rchcr,. Their go;1l i .. to -.clcl·tivcly turn off the 
recipient\ immune re ... ponsc to thl' <lonor\ celk rather 
th;m to ... uppr'-'"" the entir1..· immune rc~ponsc. 

The rc.,earchcr., inject T-cell-; from the <lonor into 
the recipient\ thymus. the organ that mediates the 
rl',pnn .. c of the white hloo<l cell, which allack foreign 
ti''"'-' in the ho<ly. They h;n·c found this can greatly 
incrl';i,c the time that tran ... planb .. un·i\·c in rat... an<l 
mice. ;1hh11ugh the u'c of the tcchnilJUc in humans is a 
long \\;1y off. 

T-cclh normally ;illack tis.-;uc they do nor 
ren1!!ni1e a-. "\elf". c;iu,.ing organ' tr;mspl;mtcd from 
other donor' to h1..· ;ejccrcJ. Surgeons carrying out 
I r;in,pl;mt-. prncnl re jct·r ion hy u .. ing drug.' that suppres.' 
the re"P''"'c lo T-ccll ... hur rhc .. c <lrug ... cause serious 
rnmpli.-;ition' hcc;m .. c ihcy inhihit all T-ccll rc.,ponsc 
an<l can ;iffi.:cl other p;irr .. of thi.: immune 'Y"lcm. Three 
:\mericm group .. arc trying lo "educate" the thymus to 
prcwnl T ·cell' allacking the tran .. plantcd tis. .. ue. without 
inhihiring other immune re .. pon.,c. 

Their ;1pproach i .. ha .. ed on the role of the thymus 
in ··1eachin_1!·· T-ce:ls lo recogni1e the hody\ own c.:lls. 
The rc,e;1rcher .. inject cells from the <lonor, so that 
T·n•ll, in the thymu' arc cvposed to <lonor cell .. as well 
"' '\elf" cell.,. They hope Iha! thi., exposure in thi.: 
lh~mu., will prevent T-cclb from allacking the 
lran,pbnr, j1ht ""' they do not attack the ho<ly\ own 
{"elk 

Re,ulh 'o far arc cnrnuraging. ffiroki Oh.r.ito 
and ,\nrhon\ :\fonarn of the ftirvard \kdkal School 
haw s11cn·ed1..·d in makin!!, mice accept ... kin grafts from 
a different ... rrain of mou'e · a tough 1c .. t of tran,plant 
arn·p1anr1..'. They arhievcd thi' tolcrann: hy in.icrting 
'Pk·1..·n l'1..·ll, lrom lhe donor '!rain inio the thymw. of 
aduh mire; inji:rrion inlo lhl· hlooJ proved lo he le" 
l'I frcl i \ l". 

Monaco ~lines that the spleen injections may 
haw worked wdl ~cause they arc rich in dcndritic cell-.. 
which an: thought to ~ inrnh-cJ in teaching T-ccll., to 
recogni.rc "self" in the thymu ... 

Al'il.1 encouraging is the sun·i\·Jl of pancreatic 
islets transplanted into rats hy Andrew Possclt and 
Ali Naji of the Hospital of the Uni\·crsity of 
Pcnnsyh-ania. They found the islets survivcd ~lier if 
hone marrow wa'i injeued into the thymus rather than 
into the hlood. Some injected cello; sun·ivcd in the 
thymus (Diabet<'S, Vol. 41. p. 771) 

In similar cxpcrimeni.. al Wa.-;hington Uniwrsity 
in St. Louis, fohn Cios.'i and Wayne Flye injected white 
blood cell., from the !iplcen of donor., into the thymu!i of 
rats and mice. According lo <Jos.•,. thi!i rai!ied the 
sun·i\·al r;1tc lo 85 per cent for hc;1r1 ;md islet transplants 
where tolerance is ca.o;icr to obtain th.in for !ikin graft.-;. 

The results arc encour.iging h.:causc the technilJUC 
worb for adult recipient~ and Jonors. It might one day 
lead lo clinical U!ie. in which paticnlo; would recci\·c an 
injection of donor ti ... suc in the thymu!i a.'i well a.'i a 
transplant. Howc\·er. important lJUC,tiono;. such as how 
long <lonor tis.o;ue can survih: in the thymus, remain In 

be answered before human trial' begin. (Source: 
.'V1•1i· Scit•lllist, 5 Scptcmher l'N2) 

MS gene link 

Finnish rcsc;m·hcrs h;1\·e linked a gene with 
muhipll' sclerosi.... Thi.: gcnl'. on chromo ... omc 18. 
encode' a protein 1.:alkd MBP. whirh forms pan of the 
myclin 'he;1th surml!nding nerve.... Multiple sclcrmi' 
c;111 ... e .. progrcs. .. iw d;1magc lo the nenou .. system an<l th1..· 
hreakdown of myclin. Sc1cnti .. r... have long '"'peeled 
that MRP might be implic;1tcJ in MS. 

The Finnish team ... 1udied 21 families with a 
hi ... tory of MS. a ... well ;1., other !\.1S patienl!i and healthy 
control... They found that a p;1rrirnl;tr variant of the 
MBP !!,enc wa., signifirantly more common in the \1S 
patient ... than in rhc wntrol .... The team conclude.., that 
the variant gi.:ne plays a role in \IS. (Source: 
.\'cw Sci1·11fis1, ]I Cktoher l'J112) 

( icnet ically engineered growl h hormone 

Fuji<oawa Ph;1rmaceutic;1I ... (Osaka, J;1pan) ha, 
!!,cnetically engineered ;1 grov th hormone found in l'JH4. 

prO\iding •• trc;1tmen1 for a rarl' lype of dwarfism. 
Known ;1.., Laron Syndrome afll"r Profe ..... or Zvi Laron 
who de,crihl'd it. thi.: dwarfi,m affcri.. Sephardi .Jew, 
;ind Arah,, limiting growth lo 1..\ metre ..... Virrim .. ilfl" 
also o\er- weight, have low hlood 'ugar and weak hone,. 
The di,ea,l· i., Gt11,ed hy a mokrnlar dderl of the liver\ 
growth hormone rl·ceplor. r1..·ndcring hormone 'ecrclion 
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incffccti\"c. The disease is thought to haw originated 
fwm a ml!lation in the Mediterranean region centuries 
ago. There arc .f I known paticnL-;, of whom U Israeli 
children h;i\"c been treated with the hormone in Japanese 
clinical studies. They haw lost cxcL·ss fat and grown 
12 rm/y. (Extracted from lt-nmi/mr Post, 22 July t<>'>2) 

Engineered cellc; fight cancers 

Celle; engineered to proJucc interleukin-:! can 
help fight cancers, based on expcrimenlc; with mice, 
according to Robert E. Sobol of lhc San Diego Regional 
Cancer Cenlcr. The rcscarchas introduced the ahered 
cellc; and some tumour ccllc; into mice. Two weeks later. 
a small tumour was implanted in each mouse. One 
months later. six of the IO mice showed no sign of 
cancer. Mice that recei\"ed the preliminary injection of 
tumour cellc; without any interleukin-producing ccll'\alo;o 
sh,lwed some immune response to the implanted tumour. 
But in control mice that recei\"ed only the implanted 
tumour. the cancer grew larga. (Ex1rac1ed from 
Scicnn· News, JO May 1992) 

Role of p53 gene in fight against cancer 

A molecule that blocks the acti\·ity of the p53 
gene might halt the progression of leukaemia, according 
lo Jorge Spinola of the Uni\"ersity of Nebra'ika Medical 
Center (Omaha). p53 ha.o; been implicated in the 
de\·clopment of many cancers. including acute 
myclogenous leukaemia(AML). The new treatment wac; 
able lo slow the growth of cultured cellc; from AM L 
paticnl'i. The antiscnsc molecules used to block p53 have 
shown no ad\"erse effects in se\"en monkeys. FDA 
<1ppro\"al for tests on IO- 15 AML patients is being 
SOU!!hl. 

The p53 gene is es.-.cntial in maintaining 
chromosomes in good repair, and may thus he es.-;ential 
in preventing cancer. p53 may he able lo detect 
chromosomal damage, and can prevent replication until 
repair enzymes have corrected the problem. This helps 
lo rrcwnt genetic abnormalities from being pas.o;ed on lo 
new cdlul<1r generations. Dr. Michael B. Kastan of 
Johns Hopkins s;1ys that p53 has long been known as a 
tumour-suppres.c;ing gene. The new re:;earch indicates 
how p53 actually works. The research could help 
under .. tand how lo time cancer treatment. The work 
SU!!!!C:Sls that DNA-damaging treatment might be the 
best first approach. lo be followed some time later with 
chcmoth.:rapies. Dr. Thea D. Ti.,ty of the University of 
North Carolina (C'hapcl Hill) 'iays lhat a loss of p~i.'\ 
activity is one of the first slcps in the devclopmcnl of 
cancer. Maintainin~ p53 activity could thus prevent 
tumour development. (Extracted from Scimrr NrwJ, 
fl June 1992 and Nrw York TimrJ, 22 September 1'>'>2) 

Test lo detect CF &enc in embryos 

Embryos with the gene for cystic fibrosis can he 
detected when they arc .iust days old, according to 

Dr. Alan H. HandysiJe of Hammersmith Hospital 
(London). A single cell is remowd from the embryo and 
examincd fo1 the potentially Oawed gene. The 
technique ha.c; been used to examine the embryo of a 
female embryo for cystic fibrosis. The girl has now 
been horn. without cystic fibrosis. iL'i predicted by the 
lest. Cornell Medical Center researchers say they abo 
have a pregnancy in progress afler a pre-implantation 
examination for cvstic fibrosis_ The test al the moment 
can be used only with in 1·i1m fcrtilizalion. making the 
procedure cxpcnsi\"e, nen though the test iLc,clf is not 
very expensive. Some researchers predict that it will 
eventually be possible to replace malfunctioning genes in 
an embryo only .f-8 cello; large. 

Examination of the DNA of the single ccll 
removed from the embryo was done with nested primer 
polymcra.o;c chain reaction. The technique wa'i used to 
examine embryos from three couples, in which both 
father and mother carried the CF gene. Only one 
pregnancy resulted from the \·ar nus IVF attempts. 
(Extracted from :\'ew fork Timt·s .• A September 19'>2) 

Making monoclonal" 

Steenbakkcrs, working for Akzo, is claiming a 
new, improved method for the produclion of human 
monoclonal antibodies. 

In the system. P -lymphocytes an: harvested 
from a donor, subjected to clonal expansmn. 
immortalized and cuhured. The monoclonal' can 
then he isolated from the rnlture. Alternatiwly. 
after clonal expansion the mRNA can he isol;1ted, 
amplificd (a.<, cDNA) ;md cxpre~'ied in a sui1ahh: 
host. 

Both procedures include a selection step for 
antibody-producing lymphocyles (selecting for 
Jntihodies with the desired specificity) hcforc the 
expansion. 

The main advantage of this tcchni4ue lies in the 
comhinalion of clonal expansion itnd immortaliz.;1lion or 
amplificalion. Through the expansion, enough 
p-lymphocytes can be produced from ··one lo a few"' 
originals lo allow fusion or transformation - from one 
lymphocyte up lo 500 can he grown. Thus 1h,· 1cchniquc 
allows antibody-producing cclb lo he made from "'ncry 
possible lymphocylc source"'. 

"The comhinalion of clonal cxp;msion and 
clcctrofusion offers a new melhod of monoclonal 
antibody development which has lhl' potential lo 
generate hyhridoma cell line' from single P-cclls. In this 
respect, lhe mrthod can al least compete wilh the PCR 
technique for lg genes", Sleenhakkcrs says. The melhod 
al'o produces affinily malurrd antibodies, he adds. The 
lechniquc is claimed lo he suilahlc for use with human 
p- lymphocytes .. in cc it '- ircumvcnts lhc sclcc1ivi1y 
problems of Epstein- Barr vi rt s lransformalion associated 
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wilh human monoclonal'>. (Source: Chemistry u!ld 
ftrdmtr_'.·. 15 June 1 1>9~) 

Para.o;ilic proleins pro\"idc key lo malaria \"accinc 

Prospeclo; for a malaria \·accine ban: brightened 
wilh a discovery by researchers in Britain and lhc 
(iambia. The learn has pinpointed a proh:in from the 
malaria parasile. which triggers a strong response from 
rhe killer T-ccll-; of 1he immune syslcm. The scientists 
hope !hat lhe prolcin could he used as lhe ba.'\is for a 
\·accme. 

The new findings will nol lead immediately to a 
vaccine. bur rhe scienlisls arc cxci1ed by the resull'\ for 
several rea'i<>ns. Firs!, rhey provide the only con\"incing 
e\·idencc so far lhal people in malarial regions make 
killer T-cells against 1he para.'\iles - a parl of rhc immune 
n.-sponsc 1ha1 many scienlisls believe is vilal for 
prolection againsl disca..c. Secondly. lhcy dcmonstralc a 
new mclhod 1ha1 could he use<l to design vaccines 
against many disc;Lo;cs, including HI\' and luhcrculosi:-.. 

Bui hes! of all for the :-.cicn1isL-;. !he results 
confirm their earlier suspicions 1ha1 an imporlanl family 
of genes called lhe HLA genes arc invol\"cd in prolection 
against malaria. The H Lr\ genes. which vary 
enormously from person lo person, code for proteins. or 
anligcns. on the surface of cells. These HLA antigens 
arc vital in enabling cells of lhc immune system 10 
"recogni7c" foreign proleins en1cring the body: T-cells 
recognii"e foreign proteins only when !hey arc hound lo 
the anligens. Because different people have different 
f-ILA antigens, !heir immune sy!'.tcms will "sec" and 
respond to diffcrcnl parts of foreign proleins. 

The learn, led hy Adrian Hill al lhe lnsliiUlc of 
Molecular Medicine in Oxford, disco\cred that two 
HLA genes common in Wesl Africms protect people 
from severe mal;1ri;1. The rc!'.earchers wondered whclhcr 
the HLA antigens ew·mlcd by these genes mighl he 
p<trlicularly cfficicnl al "offering·· protein.> frnm the 
m;slaria parasile lo the immune !'lyslcm. The precise 
shape of the :-.pecific HLA anrigen will ~letermine which 
:-.!retch ~if a foreign protein c;m lie hound lo ii, and ... ome 
shapes will !rigger a heller T-cell re . .,ponse lhan olhcrs. 

The new finding:-. !'luggesl rhal rheir suspicions 
were righl. The learn l1x1ked al strclches of prolcin from 
1he para:-.ile 1ha1 were hound to one of lhe 1wo imporlanl 
HLA anligcns, called llLA-B."i.l They found one 
slretl"h of a p•olein rhat produced a stron!! real"tion of 
killer T-ccll~ against lhe parasile. They ,111died lhe 
T-celf, in lhe lahoralory u'ing hlcxid samples from 
healthy ( iamhi;1n<. who carried lhe I I I.A· B."i:\ gene. 

The rewlrs .,how rhar individual-. wirh rhe gene 
have a narural proteclion rhar rnuld he mimil"ked and 
h1x1sh:d lo makl· a prokl"live vaccine. So for, !he prolcin 
ha' nor been le.,red in any cxpaimenral Val"l"ine, hut ii 

has a clear advantage over many others that have: it is 
not highly \·.iriable f rorn one strain of the para'iitc lo 
another. In theory at leas!, this means that it might 
protccl people in many different areas and for long 
periods. 

No one knows. says Hill, whether the para.'\ite 
protein will stimulate a strong immune response in 
people who Jo not haw the HLA-853 gene. This gene 
is prcscnl in about four out of kn Nigerians and in a 
quarter of Gambians, but it is absent from people in 
Thailand and other area." of South- East Asia where 
malaria is endemic. This is the next queslion lhe team 
wants lo answer, says Hill. (Source: New Scientist, 
29 August 1992) 

Cienetic factor of Parkinsonism found 

Researchers at the Imperial Cancer Research 
Fund (ICRF) and lhe Institute of Psychiatry, both in 
London. have disco\'cred a genetic faclor in 
Parkinsonism. One in every 20 people has a deice! in 
1he gene for an enzyme known a'\ cytochrPmc p450; lhis 
defect apparently increa'\CS the chances of developing 
Parkinson's disca'\C by 2~ times. Cytochrome p450 helps 
to ensure that toxic chemical'\ arc removed from the 
brain, and so iL'\ role in the disea'\C was not a complete 
surprise. As Nigel Leigh of the lnstitulc of Psychiatry 
poinLo; oul, the genetic discovery provides the first clear 
e\"idencc for lhc long-slanding idea thal environmental 
toxins may he a cause of Parkinson's disease. 

Molecular modelling by scientisl'\ at ICRF and 
elsewhere ha-; shown that the drug MPTP looks like 
dopamine. The same is true of a number of chemical-; 
known to he polentially carcinogenic if inhaled over a 
long period, and widely present in the environment al 
very low concentrations. The genetic defect may allow 
1hcsc toxins, normally swept away by cytochrome p450, 
lo accumulate in the brain and clog up dopamine 
rcccplors. With the receptors blocked, the brain cclb 
cannot respond lo dopamine. Eventually 1hcy give up 
making ii, too; the result is Parkinsonism. 

If !his theory is corrccl, then it may be possible 
both to identify and protccl !hose especially at risk of 
Parkinson's disease, and to offer a new lrcalmcnl to 
those alreai.!y affected by the condi1ion. Scienlists arc 
already beginning lo design appropriate molecular mops, 
hut such lherapy, if feasible al all, is years away. 
(Extracted from Th<' EcrmomiJt, 29 August 1992) 

Troj;sn horse laq~.cts leukaemia 

Mouse anlihodie,, genetically altered to mimic 
lhosc of humans, may provide the key lo treating a.:utc 
mycloid leukaemia (AML). <icneric engineers al 
('clltech and American Cyanamid have managed 10 link 
up t'1e naturally ol"curring anli·lumour antihiotic, 
calichcamicin, wilh "humani1cd" mou'c antibodies. 
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Bdwl.."cn onl.." and kn mokn1k-. of calichl.."amicin 
will kill a canci:r n·ll. IIumaniA·J mou-.1.." antihodii:-. arl' 
n11l attackl.."d h\ thl.." human immunl.." !>\Sll'm hut . . 
rl'W!!nill.."d CD.H. a protcin on thl.." 'urf;KI.." of 11.."ukai:mic 
cclls. Linkl.."d ht!!dha. !hl.."y act ;L' a .. trojan horsl.." ... 
hypa-,sin!! !hi.." ddl.."nCI.." -,y-.1.:m and prm in!! fatal only to 
thl.." kukal.."mia cdL,. 

\1ou-.I.." antih11di1.."s <trl.." usi:J hl.."cau-.1.." an immunl.." 
rl.."':-'on-.1.." can hi.." induced in micl.." and lhl.." mouse\ 
antihoJil.."s n:.nowd. Thi.." humani1ation involw-. 
rl.."placin!! 1.."Vaything. with thl.." human hody counll.."rpart-. 
eXCl.."pl thl.." rl.."gion that hind, lo CD:B. l.."ffl.."ctiwly 
producing something that the hody rl.."cog.nitl.."s <L'> human 
with thl.." ability to hind in thl.." AML cdl. 

Almo-.t ;111 A\1 L patil.."nb arc 'truck down with 
th.: disca'il.." after thl.."ir mid-forties. whl.."n hone-marrow 
transplant.<; arc con-.idcrcd to hi.." hig.h-risk. Most respond 
to conventional therapy hut rdapsl..". Some 110 per cl.."nl 
die within lwo ycars of hcing. tfo_!.!noscd. 

David Bloxham. rc-.1.."arch dircclor at Cclltcch. 
think~ the new antihodyianlihiotic will hest he 11scd to 
reduce the hulk of the tumour in patient:-. unlikdy to 
ri:spond to hone-marrow tramplanb. and will also he 
ahlc to purg.c tumour celb from honl.."·marrow 
tr;m-.planh. 

The new drug will hcgin clinical trial., in Jll1l3, 
and could hc in usc within thrl'c yl·ar-.. (Source: 
Chm1i11r_\' & /11d1111rr, 21 Scptcmher l1N2) 

Amphihian' offn a lastc of lhl.."ir own medicine 

t\u,lralian lree frog.s exude an antimicrohial 
compound, which mi!dll make an antihio1ic and anliviral 
dru!!. say chemish. Thc compound, duhhed cacrin I. I, 
is a pep1ide. a shorl chain of amino acids. 

C'hemisls John Bowic and David Slone and 
1oolog.is1... 1\1 ichacl Tyler and .John Wallace at the 
University of Adclaide isolated the compound from the 
skin ..,ccre1iom of three types of tree frog: Litoria 
rna11/c·a. L. .~plcwlida and L. ~illc11i. They found that 
the compound kills Swphylonx-nts a11rcm, the bacterium 
that often causes hoils and abscesses. It is also active 
a!!ain ... t llcrpt'S .1imp/cx, the virus which causes cold 
sores. 

The researchers "milked" the frogs hy applying a 
mild electrical stimulus. They were ahle lo obtain ahoul 
70 milligrams of peptide a month from each frog, an 
impressive amount considering. the site of the animal. 
They found that the compound has a moll'cular mass of 
2.5H2 units, and that the chain contains 25 amino acids. 
Th.: researchers huilt a molecular model of the 
compound, and from this deduced that it is ahout 
11.4 nanometres long and shaped like a hen! rod. 

B,1\\ ic and his rnlka)!lll''> say thal c;1crin 1.1 is thl.." 
m;1jor component of a mixturl.." of .l'i p.:ptiJl.."s thl.."y ha\1..· 
l.."Xtractl.."d from the fro!! .. i:crdion'. One of thl'Sl' 
pl.."ptidcs. cal.."rulcin. h;u.! hi:l.'n Ji-,cm.:rl.."d l.."arlil.."r hy othl·r 
resl.."an:hl.."rs. They found thitl thl.." molecuk lowl.."rl.."d thl.." 
hh1J prl.."'-'Url..". Th1..· rcm;1in<ll·r an.: yl't to he c\alu;ttl·J 
for hiolo!!ical acti,·it y. :\s thl.." list of po"ihll.." 
ph;1rman·utical producb .:xlr<tcte<l from amphihian-, 
grows it sl.."ems that amphihi;ms arl.." c;1rrying ii potcntial 
ml.."dicinl.." ..:he\I on thl·ir hacks. (Soun:c: .\"c1t· Scit'11tist. 
5 Scptemhl.."r l'N2) 

( i.:nl'lically enginl'erl.."d calllc with rl.."sistanl·e to a 
rnmmon type of m;1,titis may soon he with us. 
Christin\.' Williamson and hl.."r colll.."agul.."s al thc 
Agricultural and Food R1.."-.carch Council's lnslilUll' for 
Animal Health al Compton in Berbhirc. 
L: nitcd Kingdom. aim to (;u:kle ma ... titis hy fortifying. thl.." 
cow·s own armoury ag.ainst the haclcria that c;1us1.." thl.." 
in fcctions. 

As a first step. \\'illiamscm\ tl.."am. in collahor;t1ion 
with other institutes. han: produced eig.ht mice who,e 
milk contains lysostaphin. an cn1y me which kills 
staphylococcal hacteria hy di"oh·ing their .:di walls. lh 
dfcct is specific to staphylnco..:cal hact•:ria. 

Thi.." researchers isolalcd and donl.."d the g.l.."n.: 
which pro<lun:s ly ... ostaphin from a tiny loop of D'.\iA 
which was derived from a strain of staphylococcal 
bacteria calkd Stuphy/t}(:ncrns sir111/a111. 

First. they manag.ed lo make the bacterial 
lysostaphin gen.: function dfectivcly in culturl.."s of 
mammalian cells. But lo ensure that th.: micl.." only 
pro<lucl.."d lysoslaphin in thl'ir mamman glands. 
Williamson's team spliced their gl'nl.." to the conlrol 
sequences of anothi:r gene which works only in lhc 
mammary gl..d. They thi:n injected th\.." amai)!<tm of thl.." 
two foreign )!rnes into fertili11.."d mouse egg.s. producing. 
eight transgenic mice. 

One disappoinlmcnl i' thal whill.." all off-spring. of 
the oriidnal cig.hl mici: carried the new g_l'nc. none seems 
capahk. as yet, of producing. lysostaphin. Noncthcbs. 
the researchers arc trying new approaches to gel over 
thi-. hurdk. (Source: :\'nr Sciclllist, 11 July l'N2) 

Hornlc .. s call le i;cn1..· 

Scienlist.o; in Ouecnsland (Australia) have found 
the gene which determines whether call le J.!roW horns or 
not, in all European or ho ... tauru' hrceds, according to 
('SIROchicfcxerntivc Dr. John SI01:ker. It may soon he 
possihle for farmers to hrcc<l call le without horns, which 
means that they arc bs vulnl.."rahk during transportation, 
and this development will save formers the moral 



- _H -

dik·mma of\\ hcth..:r to de- horn or not. (Extracted from 
.-l11\trulit111 Fi11u11rt'. 22 July l'N2) 

Pow..:rful painl.illcr from Ecuadori;m fro~ 

Epiliatidinc lr.1m a pois1mous frog (Epipedohatcs 
trinilor) in Ernador is ;1 \o.:ry pm\1..•rful painkiller. 
alrnnling 111 John Daly of the :'\;1tional Institute of 
lk.1hh (Bethesda. !\tD). The drug is 21l0 times more 
pm\1..·rful than morphin1..·. It apparently acts in a way 
different from ;my oth..:r painkiller. hlod.;ing hith.:rto 
unknown pain n:ccptors in the hrain. The compound 
h;1s a formula l"l IH U:\2l"I. Its structure is a pyridine 
rin!! with a chlorin..: altachcd lo one side. On the other 
side. th..: ring is altachcd h> a h-carhon ring that has a 
nitro!!cn hridgc aero-.., th..: middk·. Organochlorin..:s arc 
rarely found in animals. The rnmpound is also a new 
clas' of alkaloid. Most alkaloid-; arc ;1lso found in pl;mh. 
The painkilling dkcl of the drug wa:-. asscs.,cd hy 
dropping rah onto a hot pl;1t.:. The rats will stay on the 
pbtc if gi\cn I mg of morphine kg of hody weight. 
Th..: same painkilling effect is possible with only 
5 microgram' of th..: new drug. kg of hody weight. The 
n..:w druc. j, not countcractcd hy naloxone. whi.:h 
ncutralih·\ opiatc alkaloids. (Extracted from .'\'ci\· 

Sricnti.11, .W .\lay l'N:!. 1 

D'.\i:\ from sahr1..·-toothcd cat fo..,...il "hows weak 
link to hou,1..·hol<l c;1ts 

The l-t.000 ~car-old kg hones of a 'ithre-tooth..:J 
cal (S111ilotl1111 futulis) h;1ve yickkli two genes indicating 
that thc"c ;mimals arc direct ance..,lors of toda~ \ lions 
.ind lig..:r .... hut not of th..: average houwholJ cal. 

The D:\r\ segment:-. will help put to rest ;1 long­
"tanding rnntrmcrsy ahoul \\here thcsl.' ..:xii net animals 
fit in the ldinc family trcl.'. The genetic c\id..:ncc 
sugg..:'h that S. furafi1· falls in the s;1ml.' .:rnlutionar~ 
hrancl1 as the largl.' c;1h (pantherine linl.'agl.'). 

Thi.' 'cientist ... pbn lo t:..,I.' lhl.' D:\A to determine 
if an ;mci1..·nt pathogl.'n. much like thl.' r\IDS \iru~. wa .... 
responsible for lhl.' specie..,· extinction. The h:am at thl.' 
!\alional CtnC1..·r fn,litutc will look for genetic l.'Vidence 
of ;1 knli\·irus present in many modern-Jay c;1t specil.'s 
in thl.' S. f t1talis fos..,il hone .... 

lhinµ polymerase chain rcaclion, the !\( ·1 
scil.'nlisls i ... olah:d. clom:d and sequl.'nn:d lwo gl.'nl.'s - lhl.' 
mitochondrial gl.'nl.' for I 2S rR NA and nucll.'<1r FLA-I. 
lhe fdinc major hislocompatihilily complex µenl.', 
invoh·l.'J in immune respon..,es. (Extracted from: 
Mdiraw llill's Biotcd11111/o~r 1\'no~i·ard1, 
I 'l Ocloher I '>'>2) 

Mok-ruk- on mel;i,lasini:, ral pancreas canq:r 
111n10ur ... found 

Rc;,earchers ;it lhe ( icrman cancer re;,carch centre 
in HeiJelhcrg have discovered a molecule on the ;,urface 

of tumorous l·c:(L, in 1h1..· pam:re;L" of r;1ts. which i, only 
found in met;L..,ta. ... ing GtnCl.'r tumour' and nol in locally 
growing forms of the tun1tmr. The molecule. calll.'d 
CD -t-t-\. ha.' hccn found to he a dosl.' relati\c of the 
surface nwlccules of white blood cclb. Initial t.:sls on 
r;!!:-. ha\e :-.ucceeded in hlo..:king th1..· lU -t-t-\· surface 
molecule with specific antihodie,. ;mJ prl.'\<:nting 
s.:rnndary growths from forming on the pancr.:;1s tumour 
of the r;ll. (Extr;1ctc<l from E11ropca11 Chemistry. 
10 Scplemhl.'r l'N2) 

AnimJI alternati\e for drug testing 

Biotechnologists from Cranfield Institut.: of 
T cchnology, in collahoraiion with Pfi1er Central 
Rl.'search. ha\·c successfully in wstigated a method of 
testing the metabolic stability of drugs u;,ing micro­
organisms instead nf live animals. Animal li\·ers 
possess en1ymes, which can increase the water soluhility 
of such drugs, therchy helping !hl.'ir excretion. The 
fine tuning of this proce's is par! of the procedure 
followed in de~igning new drugs with suitahh: n:tention 
and elimination characteristics. The scientist~ ha\·c 
discovered micro-organisms with cn1yme systems, which 
hreak down drugs in similar ways to the cn1ymc 
systems which arc present in animals. an area which 
has heen under inwstigalion hy Cranfield Biolechnology 
Centre since 1'>8S_ To identify \iahlc ahernati\"cs to 
som.: types of animal experimentation. the researchers -
Da\"i<l (iriffilhs and Dr. Donald Brown. profcs"1r of 
biochemical engineering - screened more than 
50 diffcrl.'nl micro-organisms for their ahility to 
modify fi\l.' drugs. Th.: drugs te..,le<l wwc an anti­
inflammalory (aminopyrine), ;1 hroncho<lilator 
(lhl.'opyllinl.'). an anti-anxiety drug (di<11epam). ;1 
'11.'roi<l hormone (tcslo,lcrone) and an anli­
coagulant (warfarin). :\!any of lhe organisms could 
metaholi1e some of the drugs and. in panicular. 
th..: fungu.., Bc·u1m·ria h11ssiw1u. which was ahlc lo 
Jq~ra<le all of th..: lesl drugs. was scleclcd for 
funhcr. morl.' detailed slU<lics. Details from: 
Professor Don Brown, Cranfidd Biolechnology Cenlrc. 
Central Businc"" r:xchange. Central !\filton 
Keynl.'s M K9 2EN or tel. •4-t 2.1-t 750111, ext. 2561>. Or 
Dr. Serge .lc1e4ucl,Pfi1er Lt<l.,-t4-t .10-t f1Jti082.(Sourcc: 
Bi11tl'Cl111ol0Kr B11//cti11, Auµusl l'N2) 

Modi fic;1l ion of mam111;1lian de\clopmcnl 
accomplished hy gene m;mipulation 

Researchers al the lns1i1u1 Pasleur (lini!C Jc 
gcneti4uc ccllulaire) ha\e succl.'e<le<l in modifying lhe 
developmental procl.'ss of mouse embryos, hy 
engineering lhe Homrnhox (Hox) genes. This family of 
!fox genl'S dl.'lermincs lhe sl.'quential devclopmenl of 
struclures in animals, for example, limhs or the 
hack hone in verlehralc;, or segml.'nlalion in flie;,. Using 
the technique of homologous recombination they have 
succeeded in overcoming lhc limilations of the random 
gene insertion, which has charac1eri1e<l lransgcnic animal 
re;.earch lo <late. 
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By laking embryonic stem (ES) cello;. that is 
undifferentiated or lolipotcnl cello; from very early 
mouse embryos, the Pasteur learn wa.o; able lo replace the 
Hox-3 gene with a non-cffccli\·c marker gene. 
Affected mice grew up with anomalies of the vertebra. 
In effect vertebrae al the rear of the animal had the 
morphological characters of those al the front. 

This rcmarkahk piece of gene engineering 
necessitated the grafting of the marker gene in the right 
copy number and in exactly the right position with 
regard lo all control clemcnls. This wa.s achieved 
through the technique of homologous recombination. 
The success of this experiment marks an important first 
for the Pa.o;tcur and for the medical applicalions of gene 
manipulation. (}enc therapy now becomes achic\·ahlc by 
changing not the position hut the identity of cello; which 
cxprcs.o; Hox genes. 

For all concerned with the dcvclopmcntal proccs.o; 
this publication marks one of the most important cvcnls 
of the decade, gi\·ing for lhc first time direct access lo 
the proccs.o;cs of developmental control. Ob\·ious first 
applications inrnh·e the development of animal model-; 
for a number of genetically determined developmental 
malfunctions. (Source: BFE. Vol. IJ, No.<>, June 1992) 

Plant genes 

R-DNA bellflowcrs. melons enter hothouse 

Tokyo-based Kirin Brewery Co., Ltd. will start 
hothouse cultivation tests of its recombinant Turkish 
bell flower. 

Strong consumer demand exists in Japan for the 
Turkish bellflower, which is used exlcnsivcly in floral 
arrangements. Kirin researchers developed a 
recombinant miniature form of the plant by introducing 
a gene encoding shorl height. Kirin will run the tcsls in 
an insect-proof 35-sq.m. hothouse within the facilities of 
its Plant Laboratory in Tochigi Prefecture. 

In another plant test, a joint team of researchers 
at the N;.tional Institute of Agrohiological Resources 
(NIAR) and the National Agriculture Research Center 
(NARC), research arms of the Ministry of Agriculture, 
Forestry and Fisheries (MAFF), have begun hothouse 
cultivation tests of 50 transgenic melon plants. The tcsls 
arc being conducted in NA RC's cultivation facilities in 
Tsukuba. 

The joint team genetically engineered the "'Pr!nce"' 
variety of edible melon to contain genes encoding 
resistance 10 the cucumber mm.aic virus (CMV). CMV 
causes cxlensive crop los.ses among melon growers in 
Japan each year. Having successfully completed closed· 
system cultivarion lesls, the learn is now invesligating 
potenrial environmental ha;rards arising from the new 
slrain through the hothouse tests, and subsequently 
scheduled open-air cultivation tests. 

Ag.racctus shools genes into peanuts 

Agracctus Inc. announced it ha.s sun:es.sfully 
implanted new genes into the peanut using iLs 
propr;clary Accell gene gun. Thl' company can now 
create germlinc transgenic elite varieties in six crops: 
peanut. corn. soybean, colton. rin· and beam. 

New genes for herhicidc tolerance and \UUS 

resistance were dcli\·crcd into 1hc Florunncr varic1y of 
pcanul. which makes up nearly half of 1hc lrnitcd Stales 
pcanul crop. The resulting plants stably pa,-.cd the genes 
to subsequent generations. 

The ad\·antagc of the company"s gene gun is thal 
it can reach lhe germinal fr,.,uc of elite crops grown in 
the fields, nol simply laboratory \·ariclics. It al"> 
eliminates lhc need for tis.o;uc cuhure. which reduces 
producl dcvclopmcnl time by two to three years. 

The lwo model traits that were introduced lo the 
peanut were resistance 10 an environmentally safe 
herbicide called Basia. ;md resistance to the tomato 
spotted wih \·irus. (Source: McGraw Hill\ 
Biotecl11UJ/01:y Ncwswatdr. 17 August 1992) 

< iene gi vc, resistance against European corn borer 
larvae 

Monsanto has developed maitc plants lhat 
produce a poison lo kill European corn borer lan·ae. 
The planls arc engineered with the kurslaki gene from 
Bacillus tlutrilll(icmis. The 1oxin is lethal lo many 
agricultural pests, bul is harmlcs.s lo other animals. The 
gene itself ha.-; been engineered so thal ii produces 
1,000 limes more toxin than lhc natural gene. The corn 
borer docs its damage by eating the mai;rc stalk "o th;11 ii 
is no longer strong enough to hold up the cars. In 
greenhouse tests, a heavy in fcslation of I he corn borers 
causes negligible damage. Monsanto is now starting field 
trials of lhc engineered maitc. II will he monitoring lhc 
trials lo determine if the corn borer can develop 
resistance to the toxin. Monsanto\ Mike Fromm s;1y' 
0.1 per cent of tolal pmlcin produced by lhc corn planl 
should be of the toxin to he cffeclive. (Extracted from 
New Scie111i.H, 18 July l'N2) 

lmplanlcd gene "'caslratc-." hrceding planl" 

The ability lo switch on ;snd off the masculinity 
of planls is now pos.<;ihlc because of a genetic system 
developed by Dutch researchers. They inserted genes 
inlo planls, which prevent lhem from producing pollen. 

Breeders need lo emasculate I heir prcrn lum plants, 
which have both male and female reproductiw organ.,, 
In prevent lhem from breeding with neighbours at 
random and losing valuable charactcri.,1ics. 

Breeders improve crop varidies hy nossing 
inbred plant lines. The offspring arc often filler, and 
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more productiw than cith.:r of th.: par.:ntal lint.-s. a 
ph.:nom.:non call.:d "hybrid vigour"_ But these 
advantages could he lllSI in the next generation if the 
hybrids were allowed lo breed al random. creating 
offspring with mixed lrail'i that arc not necc:;..o;arily the 
desired on.:s. 

If breeders ema'iculatc the planl,, they can then 
pollinate them with 1mllen of their choice. ensuring that 
the original hybrid linc with all its \·igour i<> maintained. 

Jan Leemans. th~· research director of Plant 
(ienclic Systems in Cihent, Belgium, and his colleagut.-s 
studied genes that regulate flower dewlopment in 
tobacco plants. They looked at a structure called the 
tapctum. which lines pollen sacs in the anther and forms 
first a'i the organ develops. They focused on the lapctal 
gene, which only works in the tapctum and sc(·med ideal 
for disrupting iL<> development. 

Next. thl rescarchers spliced the lapctal gene to a 
second gene from the bacterium Bacillus 
amylo/iqucf acicns_ This bacterial gene produces barna"iC, 
an en1yme that wrecks plant cell-; by breaking up their 
proteins. 

The pair of genes wa-; first incorporated into 
oil,eed rape plants. The lapctal gene ensured that the 
harnase wa'i only produced in the tapetum and the 
harnase caused the pollen sac lo collapse. The plant 
developed normally hut Wa'i male-sterile. 

Then the researchers went a stage further and 
devised a f urthcr system for regenerating a line of malc­
fertilc hybrids. This is important for brecders because 
they need access to pollen a'i well a'i lemalc plants lo 
generate flourishing hybrid lines with the same vigour as 
the original crossbreeds. 

They isolated anotha gene from the same 
bacterium, which counteracts the barnasc gene. The 
new gene produces a peptide called haNar, which blocks 
the ;1ction of barnasc. 

Again, they t;igged the foreign gene to the la petal 
gene to m;1kc sure that it would work only in the 
lapetum and incorporated the pair of genes into plants. 
The researchers cros,<;cd plants containing the harnase 
gene with those rnntaining the harstar gene so that their 
offspring would inherit holh. 

Leemans said Iha! his learn had applied lhc system 
to corn, oilseed rape, bras.'iica vegetables such as tomato, 
and cotlon. (Source: /Vcw Sric111iJ1, I H .July I 1192) 

When beans means vaccines 

A vaccine produced in a plant is being tested on 
guinea pigs and mice in Britain lo sec if it stimulalcs 
antibodies lo foot-anc.l-moulh disease. If the tests arc 
successful, they will raise hopes that the vaccine could he 

used lo immuni1e cattle. (irowing \·accines in phnt.s 
would be cheaper and ea.,ier than other production 
methods. 

The \·accinc is e~\Cntially a hybrid virus. which 
ha.' been made lo grow in the cowpca plant. the source 
of black-eyed beans. The Agricultural Genetics 
Company (ACiC) in Cambridge plans lo commercialize 
this piont.-cring technique hy producing \·accint.-s against 
other \'iru.>;t.-s that cause disca.\C. Paul Boscly. rt.-search 
director of AGC. say<. the technique can produce 
proteins that could be used in a \·accine against HIV. 

The work built on analyses of the structures of 
viruses by Jack Jl•hnson al Purdue Uni\·ersity in 
West Lafayeth:. Indiana. fo:orge Lomon~'iOff of the 
John Innes Institute in Norwich went on to grow a 
hybrid of the cowpca mosaic \·irus and the virus that 
causes foot -and -mouth disease. 

When a hybrid \·irus is inserted into the cowpca 
plant, it multirlies in the lea\'es of the plant, and can be 
harvested in great quantities. "One cowpca leaf could 
provide vaccine for 200 doses". says Bose Icy. 

Growing the vaccine is possible becau.'iC of the 
close similarity between the cowpca mosaic virus -
which infect.s the cowpca plant lo produce necks on the 
leaves - and the foot-and- mouth disca'iC virus. 

Lomonos.~off and his colleagues al the John Innes 
Institute, who did most of the genetic manipulation 
work, claim that because the inserted l<Xlp pokes out 
from thi.: cowpca mosaic virus in the same way that it 
would from the real foot-and-mouth disca\C virus, it 
should trigger strong immune responses in animal-; that 
arc vaccinated. 

In this respect, they say. the hybrid virus is likely 
to he supc1 ior lo rnccincs Iha! rely on carriers such a' 
yca'iL'i, baclcria and animal \·iruscs. In thc!">C carriers. say 
the researchers. the foreign material is less obvious to the 
body's immune system, !it> the response is likely lo be 
weaker. 

Boscly says that the virus grows quickly in the 
plant and can he harvested just a fortnight after 
insertion. Uc says that the pl;mts arc a very cheap source 
of vaccines: '"All you need is a gre1'nhousc'". Other 
techniques require expensive fermentation equipment. 
Harvesting is cheap and simple loo. You just grind up 
the leaves, ccntrifugc-oul the virus particles. and purify 
them, says Boscly. ACiC has applied for world-wide 
patent rights on the technology. (Source: Nrw Scientist. 
11 July llJIJ2) 

TransL!cnic ~inillly produced 

Rice, corn and wheal - which logclhcr account 
for almost half of the world's food - have been prime 
targets for direct genetic manipulation since the first 
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planl.s cxpro .. "S..,ing for.:ign g.:n\.''> W\.'rl' rcporl\.'d in l'nn. 
Y\.'l finding lh.: ;1pproprial\.' comhinalion of 
lran ... formalion and r.:g..:n.:ralion sy'>l\.'m, for th\.' ..... (;md 
olhl·r) c\.'r\.'al-; ha.' 11111 hc\.'n .:;L'Y· Th\.' initi;1l ,uccc'-' Gtnt\.' 
in !'>SS. whcn krtil\.' lran"!!'-'nic ricc plants W\.'rl· 
r\.'l'o\·\.'rcd. Two wars lat\.'r mait\.' \"idd\.'d ib s.:crcls. . . 
And now Indra ;md \"imla \"a.,il and lh\.'ir rnll\.'a!!U'-'" al 
lh\.' l'nin:rsity of Florida (C;ainc.,\illc) and 
Michad Fromm of Monsanto (St. Louis. \10) r,·port lh\.' 
pm<luction of th\.' first lrans!!\.'nic wh\.'at. 

l'nlik\.' many plant'. which can he dfici\.'nlly and 
rnutindy r\.'gcncralcd aft\.'r 1ransform;1lion of somatic 
cdlo; with th\.' Ti pl;Lo;mid syst\.'m of A.gmhuc£t•ri11111. 
C\.'r\.'ab h;1\.: pro\·\.'n r\.'cakitrant to such m;mipubtions. 

Althoug.h the \'a.,il' had pioneer\.'d th\.' 
d\.'wlopment of culture syskms for c.:rcak had hccn 
;1hle to r\.'gen\.'ral\.' wh\.'at plants from protopl;Lo;ts. and had 
oht;1ined lransform\.'d wh\.'at callus. until now th\.' goal of 
obtaining transg\.'nic wh\.'at plant:- r\.'main\.'d du .. iw. Th\.' 
Va.-;il, decid\.'d to circumwnt part of th.: \·\.'ry protocol'\ 
thcy h;1d hc\.'n in ... trum\.'ntal in dewloping. Instead of 
using emhryogenic callus a-; a source of totipotenl 
suspension cdl'. th\.'y ddiwred DNA. \"i;1 p;irtick gun 
homhardmenl. dir\.'ctly lo such tis.,u.:. Th\.' hope wa.'i that 
this shortcut. ;ilthough reducing th\.' numhcr of poknti;1l 
targds. would hett\.'r pr\.'ser\"\.' the \.'mhryog.enic po!\.'ntial. 
which appcar\.'d to he lost during the long periods of 
tim\.' re4uired lo eslahlish suspension cuhur.:s and scl\.'cl 
putatively transformed c.:11 .... 

A ~cond important component of thc proccdurc 
W;L' thc choice of a sclectahlc m;1rkcr. Thc most 
commonly used g\.'nc in thc rcco\"ery of tr;tnsformed 
plants encodes an en1yme that in;1ctivaks the antihiotic 
kanamycin. tow hich wheal (almost predictahly) dispbys 
;i high natural resist;mce. Therdore the rescarch..:r ... 

chosc a genc that inactivate'> ;1 much "°''' common 
;intihiotic. pho~phinothricin. lni1i;11ly discown:d ;L' ;tn 
antifungal drug. this haclerially produccd ;1gent h;1s 
found its widest applicillion as the ilCtive ingr.:dienl of 
the hroi!d· ... pcclrum herhicidc Rasla. 

Bomhardmcnt of emhryogcnic whe;1I calluo; with 
a plasmid containing•• phosphinothricin acctyltr;tn,fcra'c 
gcnc (hur), followed hy sclection in the pre ...... nce of 
Basta. alloweo the recovery of plants from two different 
cu!tivars. Th;it al least somc of thcsc werc hoth st;1hly 
transformcd and fcr1ile wa~ d..:monslratcd hy en1ymatic 
and func1ion;1I ;1s:-.ays of har activity. hyhridi1;1lion 
analysis showing pla.~mid :-.c4ucnn·s in high molcrnl;1r­
wcigh1 l"hromosomal DNA, and, most signifil"antly, thc 
Mendelian inheritance of ;1 functional hur gene in RI 
and R2 prPl!l'ny. 

In common with many hreakthrough 
dcmon,lralions. these result.' do not Yl't repre'l'OI an 
oplimal 'Y'lem. Le" than I per l"enl of lhl· homh;irdl·d 
l"alli gave ri ... ..: lo tran,formed linl·,; thl· frl·11111:ncy with 
whil"h malure, morphologically norm;1I, ,elf· pollinaling 

pLmt.s \\\.'rc oht;iin\.'J \\a., nol hig.h: l".sl;1hli,hing th'-· 
n.'!!\.'n\.'r;1hlc c;1llu.s lin.:" (whilc l';Ner and f;L,tl·r lh;m 
,..u,..pcn,..iun l·uhurc.sl ,..1ill r .. ·4uirc ... nun~ month-: ;m,I 
Ba.-;t;1. e\cn JI hig.h c11nccnlr;1lion,,. diJ not n1mplc1d~ 
inhihit thc growth of rnnlr.il c;1lli. (Extr;1l·t.:J from 
Bio T,·d11111/o.~_\·. \"ol. Ill. Jun'-· 1•1•121 

\"ir.il gl'Dl'S 

This \·iru~ of the g.rnup of th.: Tenui,·iru,l·,, h;L, 
hcen isolah:J and purified ;11 lhc l".:ntn: for Rc~arch in 
l'cllular and \tob:ul;ir Biolog.y of th,· l. ni\·er,it \ ol 
l'ost;1 RiGt. Thc g.enomc h;L, hc.:n don.:J in ;1 h;1rteri;1 
h\ a 11..'am of re-.\.'afl"hcr... und.:r the le;1d\.'r,hip of 
Dr. An;1 \1cn:edes E,pin111;1. 

The: group h;t' al'>ll n,nJucll'J stuJie' on 1h'-· lik 
l"Yd'-' of the \·irus in the ll11n111pter;m in...ccl \ertor. •m 
th.: .:pidacmiological l"h;1r;icteri ... til", of th\.' di-.l'<Lx" ;mJ on 
the p1is.,ihili1i..-... of ii, .:xi,tenre in hu ... h pbn1 h1i:-.b. 
Furth.:rmorc. th.: \·iru ... w;1,.. oh~n,·d logctha \\ i1h '''"h-' 
p;irticular inclusions in lhc rice lc.1\e" unJcr dn·tron 
m 1croscopy. 

With thc rnlbhor;1tiun 11f Dr. \brta F. \"alJ'-·' of 
lh.: School of Biology of th'-· "'me l'.ni\cr ... il~. lhl· 
<lewlopm\.'nt of a transgcnic pl;mt. resi ... 1;1111 t.i 1h'-· ;i11;1d, 
of thc \·iru,.., i ... now hcing e\plore.I. (Snuff.:: 811/1•1in 1/t' 

/Jiotc·rno/ogiu. \"ol. 'I. :\11. I. July 1'1'12) 

Simnh enh;mcin~ 

lmprowmenl-. lo hiol11gic;1I in,erliride, m;1y now 
he P""'ihle thank ... lo \\ork done hy Roherl C ir;m;iJo, 
and Yo,..l11fumi tl;L,himoto for th'-· B1•yl"l' Thomp ... on 
lnslitule for Pl;m1 Re,c.1rrh. Their \\ork hinge' on .1 
gene thal imprme ... thl· ;irlion of h;irulo\"iru...c .... 

C"a1;1in hal"Ulll\ iru.,,·,, 'uch <b Trirhophni11 ni 
!!r<tnulo'i' \·iru ... (fn(i\") which ;11C;icb l";ihhag'-· l.K1p,·r. 
haw ;1 \ iru, cnhancing fart or ( \"Ef'). ;1 uni<lll'-" prokin 
which ctn impro\e ink1·1i11n of lhe in'l'l"I. ina,-;1,ing 
mort;iliry hy up lo 2.' pn rent. Th,· \'EF appe;ir.. to 
c·nh;ml"e thc inkcti\ily of n·rlain \ir.11 pe,lic·ide, hy 
dcgr;1ding the in,ect"' ... tom.1d1 lining.. m;1kin)! ii m11r,· 
permc;1hle lo the inv;idin)! h;in:lminhc,. Cir;ir..1do, ;111d 
U;L,himol11 h;l\c m;magl·d lo don<.· ;mJ 'eljlll'nre lhc 
\'EF gene in Tn< ;\·.and h.1\I.' ,uh'<.'lllll'ntly iden1ifi..:d ii 
in I wo 111 her han1lo\ iruw'. I frliothn 11rmiga11 (; \. ;md 
l\c1u/11lc'ti11 1111i p1111d11 <; \. · 11. 

The rod,·d gl'nc cm h<.· ll'<'d lo produrl' \Tl. in 
any mil"rohi;il produl"lion ,,,ll·m. fm n.1111plc F. Coli, 
;ind it rould lw introdu.-nl inlo pl.ml:- lo pro\ id,· 
proll'l"lion 01l!<1in,1 inwrh. 11r inlo minoh,., lo m;1h· 
hiologil".111\ .~di\,· ;ig,·nh. 1h.- irl\1'1llor' ,,1\. Thn .. 1,., 
d.1i111 lhal ii r.111 hl· 11-.,nl for ··l·ngirwning n,·w vir.11 
pe\I irid .. ., \\ii it l'llh;incnl l'l fi, .1n ··. ,,., wdl ,1., workinl! on 
ih own"" ;i hiop•·,tiridl· or in rnmhin;ilion \\ i1h l'ilhn .1 
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biological or chcmic;il in.-.cclicidc. (Source: C/1m1iscry & 
lflduscry, 21 Scptcmb.:r 1992) 

Exploring other surrqgale markers 

Though CD..J counL-; ;ire the ix-st - known surrogate 
marker for AIDS. the bo<ly offers other clu'--s aboul the 
rak al which HI\" is dismantling lhe immune system, 
du'-"-' that may help r\."SCan:hcrs identify dfcctive 
lrcatmcnb. Hi:re is a sampling of ks.-;er- known 
surrogate marki:rs !hat r\."SCarchcrs ari: exploring. 

62 miaoglohuli11 1111tf 11t•opcai11. 62 microglobulin 
is parl of the da..'-" I major histocompatibility complex 
found on the surfaces of many cell'>; neopterin is 
pro<luci:d when white hlnod cdl' calied macrophages arc 
stimulati:d. Both arc cle\·atcd in HIV -infected people 
and in some studi'--s ha,·c been b.:ncr disi:a.-;e predictors 
than CD..J counls. Though thi:y ofkr similar prcdictiw 
,-alui:. 62 microglobulin is mon: informali\·c in la1i: 
\l;1gi:' of !hi: di~a.'\r:. A kw AZT sludii:s ha,·e shown 
that both can hdp i:\·aluak therapies. Yet r'--si:archers 
ari: unc<L'Y hi:causc ni:ithi:r sci:ms directly implicatl'.d in 
th.: disc;i...c pron:s.-.. 

lmafao11. lntcrkron. a protein that carries 
... ignal, lo white hlood cclb. is elevated during HIV 
di-.e;i-.e. espi:cially in sicker patients. In the La11cct 
1..·;1rlier this year, Donna Mild,·an of New York's 
Bi:th brad Medical Center and her colleagues reporti:d 
" ,m;ill ... tudy in which AZT markedly reduced level., of 
two type' of intcrkron. an dfccl a'i.<,<Jciated with 
decre;t-.cd risk of death. "If confirmed in larger studies, 
it could be a very powerful mark1..·r in advanccJ disease". 
o;;1ys \liidvan. 

Dl'laycd-Typc Hypa.wuitfrity ( DTH ). As their 
di\C.t~ pro!!n:s.'ies, HIV-infected people lose the ability 
lo respond lo foreign antigens. DTH tests capitalize on 
this hy injecting harmlcs.'i antigen' into a person and 
then mc;1,uring the resulting sore. DTH i .. a gauge of a 
type of immunity known a<, cdl-mcdiated immunity (a.-. 
di,1inc1 from the antibody rcsponsi:). 

Early clinical symptoms. Symptoms like thrush, 
herpe' 11i..tcr. weight los.., and ra<,hc!<. do not define AIDS 
hut c;rn serve iL\ useful markers of a treatment's 
cffcctivene ... ..,. 

It i ... also more than pos.'iiblc that the hes! 
m;1rkcr' have not hecn di~covcrcd. "Surrogate markers 
arc the clinical application of pathogenesis research". 
""Y' Jon;ith;in Kagan. head of clinical ... cienccs al 
!\IAll>\ Divi ... ion of AIDS. "The more we undeN;ind 
;itho~ene ... i,, thl· more we will find marker ...... and. as 
many re.,c..rcher ... cmph;i ... izc, m;irkcrs become more 
powerful "" they arc comhinc<l. (Source: Srimrr. 
\'ol. 2'i~. 1<1 Oclohcr 11>1>2) 

Crystal struclun: oi HI\' rcwrsc transcripla.'C 
discm·ercd 

The search for AIDS drug.-. could be bc.xisted by 
the di.<;em·cry of the crystal structure of the HIV's \·ital 
enTymc, re\·ersc transcripla'C. Lori Kohl.,lacdt and her 
colleagu'--s at the Howard Hugh'--s Medical Institute in 
Connecticut ha\·e built a dclailcd picture of the enzyme, 
which is the large! of all the current HIV drug.' because 
HIV cannot n:plicate without it (Extracted from 
Ne1,· Scientist, ..i July 19<>2) 

Bactnial gmrs 

Proteins from harmlcs... bacteria could he used for 
malaria \"accine 

A subunit \·ac.::ine - consisting only of the highly 
immunogcnic parl., of a pathogenic organism - for the 
typi: of malaria with the high'--st human mortality rate, 
could he the end result of r~arch carried out by 
Dr. Stefan Stahl in the Dl:parlmcnt of Biochemistry and 
Biotechnology al the Royal ln.-.1itute of Technology in 
Stockholm. His thesis d\."SCribl.-s how harmless bacteria 
such a.., Esclzericlzia coli have been used lo produce 
immunogcnic proteins from the malaria para. ... ik 
Plu.mzodium f ulcipantm . 

The production sy ... tcm ... described arc general with 
a number of ad\"antagcou ... charactcri ... tic .... Dr. Stahl says. 
The proteins produced with the aid of modern gene 
technology ha\"e been programmed to he exported out of 
the bacterial cell. They arc fu..,ion proteins and one part 
consists of a "handle" that "grabs" an immobiliFcd 
"counterpart". When the counterpart is tied to a solid 
surface, the fusion proteins can he efricicntly purified 
from the bacteria's own multitude of proteins and used 
for further immunological studies. 

This new type of 'lratcgy to produce subunit 
vaccines ha<, been made pos. ... iblc through DNA 
technology. It is a combination of medical/ 
immunological research and high technology. Dr. Stahl 
says. After identifying which p;irL<, of the pathogenic 
organism are required to create immunity. these arc 
produced in another organi ... m. The ... ubunit ..-accincs ;ire 
safer, ;ind al"o pos.'iiblc lo produce even when the 
required organism cannot be cultivated. (Source: 
SIP 2:\0/92) 

Mutant enzymes guickcn the race of chcmic;il 
reactions 

<icnclic engineering i.., ha..-ing ;in impact on 
chcmi~My as well as agrirnhurc itild medicine. Mmlified 
DNA is being used to produce mut;int versions of 
en1ymcs, which arc belln than n;1tural cnFymc ... al 
speeding up chemical rc;iclion .... 
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Biok1gi.-.L' al the lini\·er..ily of Bri.,tol u..~d cloned 
D'."A from the hot-spring bacterium Baci/lm 
stt·:1r11llramoplrilu.~ lo make a -mulanl en1~·me". Thi..., 
en1yme wa.-. then u..o;cd by ( iuy ca. .. ~· and hi.'\ colkagut.'S 
al lhe uniwrsiry·s school 1•f chemi.o;try II> calal~·sc the 
reaction" of a group of compound.-. commonly u..~d a.' 
building binds in organic synth'"-si.-;. 

LL'Y and ht'\ rnlleagut.-s al Bri. .. 101 ha\·e studied the 
en:1yme lactate dchydmgena.~. produced b~· 

B. suanJl!rermoplrilm. Thi' en:tyme calaly~-s the 
reduction of the kcto (C~l) group in rnmpounJ.-. such a.o; 
11- kelo aciJ.-; 10 a hydroxy (Oll) g.mup. an important slep 
in many chemical syntht."S\.'S. 

According lo the rt.-scarchers. the cn:tyme is 
ideally suited lo being manipulated by genetic 
engineering because it-; thn..-c-dimen.-;ional structure i-; 
well known. They made a mutant \·ersion of the enzyme 
by first cloning the gene in lhe bacterium lhal c1xft.-s lhe 
en:tyme. 

Using two short pieces of machine- .. ynlhesited 
DNA, the biologio;L<o made specific aheralions in two 
regions of the gene. They lhen in1rcxfuced 1he 
engineered gene into the biiclerium Escl1aid1i11 mli lo 
"expn..-...,·. or prcxfuce. usable 4uan1i1ies of the mulanl 
en1vme. 

By changing the amino acid sc4uence of lhe 
en:tyme in 1hi .. w;1y. the re..c;ircher" altered its three· 
dimensional slructure ;md hence ils calalylic propcrlies. 
The wild·lype en1yme cannot cope with compounds 
such ;L, 11- kclo acid ... which ha\"e hulk y side grouP', hul 
ii similar human en1yme Ciln. The rl~archers 

pinpointed which amino acid, lo chimge in order 10 

m;1kc the h;1c1eri<1I en1y me acl on these compounds. 

The bulky group' arc hydrophopic (grea.,y) ;md 
m<1kl" lhl" compound.., wry diffrrl."nl from the cn1yme\ 
natural sub .. 1rales. They pr•·\enl the compound from 
filling inln lhe acli\"e silc of the wild-type cnsyme, 
prnenting catalysis. The rc..carchers modified the 
en1yme in ii way lhal made a r•·gion do'\C lo the acli\"c 
sih: more hydrophobic lhitn that in the wild type; in this 
rcspl"cl ii resembled the same region in !he haman 
wr,ion of the en1yme. The suhslrale\ bulky groups 
could then fir. Ry making further ch;ingcs in 1hc 
cn1yme. the researchers incrl."a..cd ils flexihilily, making 
lhl" acli\"e sile even more acccs..-,ihle. 

The laclale dehydrogenase from 
8. Jtrumtlirrmopl1i/m has one further advanlage, 
slcmminiz, from the micro-organism\ abilily to grow al 
55° C lhc lemperalure of many volcanic hol springs. 
Roth lhe wild-type and the mut;mt cntyme survive al 
tempcralures that will dcslroy many other cn1ymes, ;md 
relain their catalytic activity when heated lo 90° C'. Ca..-.y 
hclievcs this makes them "ideal for use a-; synthesis 
catalysts". The en1ymes in our bodies arc rendered 

inacti\·c aho,·c .it!" Cur 50° C. \Soun:.:: .\"t•R· .'frit•trti.H. 

.. July 1•1<1::) 

Bactt.·ria founJ 1t1 cal lTl ·., 

l"l"rlain !>oil haclcrii1 art." ahk lo hrcak dm\ n 
chlorofluorocarhon-11 anJ - I::. according to 
l' nitcJ Slall.-s < i\."tilogical Sun·ey .. cicnli'\1". The haclcria 
haw so far ~-en found in pond. mar..h ... wamp and ri\·er 
sediment\ in the ea.,lt:m l" nited Stall.-.. and art." prt."'\Umt.•d 
lo Jt.-slroy the CfCs only in the absence of oxygl"n. The 
rt.-scarchcrs '\ilY lhc hackria may break do"n CFC,, in 
landfill' - in air that circulall.-s in10 the !:!round - anJ 
could be u..<;eJ by manufactun:r.. or users St.·cking It> 

destroy CFC supplit.-s. (Source: Clrm1icu/ U(•t·I.. 
::n May 1w::) 

R~arch instrumrnlalion 

New imaging diagmr..tic .. to be dewlojl\:d 

The Jc\·clopmcnl of a new kind of 
pharmaceutical to diagmr..c di..ca.<,es u .. ing radioisotope" 
is the subject of a joint \enturc between Allclix 
Biopharmaccuticalo; Inc. anJ Nordion lnlernation;il Inc.. 
who ha\·c establi!>heJ Rl.'"l1lu1ion Ph;irmiu:eulil·aL, Inc. lo 
dc\"clop and ma nu focturl" raJioisolopically- fa belled 
pc pl ides. 

The u..c of i!>11lopic;1lly-labellcd peptide" 
rcprc..cnl" the lll•..:"t aJ\;rncc in the dcw!opmcnl of 
ilgcnts thill allow phy,,ici;ms 10 Ji;1gn•r..c intcrn;il 
di!>i>rders u'ing imaging c;1maa.'. PcpliJcs itrl" i.-.... , co,,1ly 
lo produce, offer lower prohabili1y of immun'-' r.:;iclion 
;md dc;ir from the blood f;t,lcr. r'-'"uhing in incrl.'it....:d 
im;iging scn-.ili\ily ;md 'upcrior imagl" ljllalily. 

Initially. the join I wnlure will f11t:u' on lhe 
dewlopml"nl of lcchnctium 'Jtlm -l;ihdlcJ pcplidc' 
offering "upcrior im;1J!ing performance for disorJt."rs 
such ;L, inflammillion and iL"-"H."iatcd infections. 
Technetium '>'Im is alrl·ady lhc mosl preferred isotope 
for imaging. ii ;md its precursor i-. supplied lo world­
wide market" by !':ordion. The joint wnlurc will 
employ peplidcs dc\cloped by Allclix 10 more 
cffccti\'cly dcli\er lcchnclium •Nm lo p<trlicul;tr silc" in 
lhe hody. 

Furthl"r inform;1tion from Allclix 
Riopharmacl."ulical. hX50 Ciorcw;iy Dri\'c. Mi"iss;mg;1, 
Ontario IAV IPI. (';mad;1. (Source: .\"nn rrll'a.H·. 
'I October I '1'12) 

Polymer;tS(; chain rcaclion used for anli&cn 
detection 

A technique lhal h;1r:ies.\Cs lhc polymera .. e ch<1in 
reaclion (PCR) to delecl vanishin~ly small amounls of an 
antigen hao; been developed hy C"harb R. C"anlor, 
C"as.'iandra I.. Smilh, and T<tkeshi Sano, of lhe lf ni\'ersit y 
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of Cali forr.ia. lkrkdcy. and Lawr'-"ncc BcrL:.dcy 
LaboralOry. In the 1echni4ue. dubbed immuno·PCR. 
anligen j_., imm11bili1eJ and cxpt~d lo an anlibod~· 

specific for ii. Then. a mokcule 1ha1 hind' both D~A 
and anlibodi'-""S j_, u.\t:J lo anach a DNA marker lo lhc 
an1igcn·an1ibody complex. r'--suhing in lhe formalion of 
a specific anligen·an!ibody-DNA conjugalc. The 
marker DNA j_., lhen amplified by PCR. The pr'-~nce 
of PCR pro<lucL'i dcmon. .. lral\.'S Iha< marker DNA 
molccul...-s ha\·e aHached specifically lo antigen· anlibod y 

complex'--..~ 1he aNncc of PCR pro<lucb shows lhal no 
anligen wa.' pr'-~nl for binding. lo anlibol!y. L" sing. 
agarc~ g.d declrophor'-">is ln Jch:cl PCR pmducL'i. the 
r'--scarchcrs were able lo dclecl lhc pr~nce of a.' few a.' 
580 immobili1cd anligcn molecul...-s. a lewl of scn..,ili\·i1y 
abou! llMIJMIO 1im'--s grcalcr 1h;,n lhal achic\·ablc wi1h 
conwn1ionalcn1yme-linked immunosorbcnl a.'-'\aj"s. The 
r'--scarchers suggest that rclali\·dy slraightforwar<l 
improwmenls in lhe lechni4u'-· could. in principk, allow 
lhe dclcclion of a single anligcn molccuk. (Source: 
C&E.\". 5 Oclober 1'192) 

A new loot for chemists 

l: nlil now. neural nel works ha\·c largely remained 
in lhe domain of compuler science and arlificial 
inlelli!?ence research. Howewr. a reccnl collaboralion 
between researchers from Merck. Sharp and Doh me and 
1heore1ic;1l chcmisls al Imperial College. London. could 
soon m;1ke ~he "learning· ;1bili1y of such syslems an 
imporlanl new lool for undcNanding lhe workings of 
complex molecules such a.' entymes. 

lmperi;1l College\ Henry Rtepa and his learn ha\"C 
"!rained" a nearal nelwork. kn11wn a_<; SONNI('. using 
1hree·dimensional clcclroslalic po1en1ial dala, IO 

"rccogni1e· 1he p;11lcrn ;L'i.\oci;11ed wi1h 311 diffcrenlly 
sub ... tilulcd imidamnes. The learn lhcn fed lhc pallcrn 
calcuh11ed for the ;momalous his1idinc-'>S residue in lhc 
en1ymc lriosephosphale isomera. .. e lo the nclwork. 

This residue docs nol heh;1n: a' expected because 
of the proximity of an ex· helix portion of protein. This 
proximity alters the elccrrosta!ic potential pancrn around 
the histidine, a change ·n:co~ni1cd"" by 1hc trained neural 
network, and expres.'\cd a~ an accurate prediction of the 
residue's ;1cid dis.-..1cia1ion rnnst;ml CpKa). These values 
arc important in determining the catalytic properties of 
the cn1ymc. 

Predictions of dis.,ociation constants and other 
physical data obtained using neural networks could help 
molecular hiologisls lo target the right region of an 
en1ymc to change in order lo manipulate its propcrlics. 
This could he especially useful in improving batrh 
proces .. ing in the hrcwing induslry, where raising the 
acli\e temperature of fcrmcnling •:n1ymcs from .H0 ('lo 
near the boiling poinl of ethanol would allow for simpler 
"product" retrieval. 

There arc .U such known cn1ym'--s other th;m 
trioscphosphalc isomcra\t: and most of lhcir p K;a "·alU\.'S 
ha\·c nol ~-en mca.'\urc:d experimcnially. Predicting their 
pmpcnics on the ba.'i' of theoretical dis..o;ocialion 
conslanl.; could rcmow the need for laboriou.-. 
mca..;urcmenl'i. The r'--scarch\.'rs arc curf\.·nlly 
in\·\.-sligaling. the scope and accuracy of lhc lcchnique. 
(Source: Chemistry & Industry. 21 Scpl\.'mbcr 19'>2) 

N'-'w l\.-sl for gcnclic marker.; 

A fa..;tcr method for dclecling single molccuks of 
DNA and olhcr biolOf.::ally important compounds ha.-. 
been dewlof>Cd by scienti'L' al the Los Alamos National 
Laboratory in New Mexico. The group claims lhc 
technique ha' ad\·anlag\.""S o\·cr methods such a'\ the 
polymera.~ chain reaction (PCR) and gel cleclrophorcsi..,_ 

Alonso Ca<;lro. Frederic Fairfield and 
Brooks Shera U.'\C laser lighl lo excite a nuorL"SCent dye, 
elhidium bromide, bound lo piec\.'S of DNA. They pa."-" 
the fragmenL-; by lhc la\t:r beam quickly in a very thin 
slrcam of waler. in a sheath now cuvellc. 

As each fragment pa.'i.'iCS the la.<;er, it emit., a shorl 
burst of lighl. which can be dclccled and recorded a-; a 
sharp peak. The intensity of lhe light, or the height of 
the peak. is proportional to the length of lhe DNA 
molecule, because more dye molecules bind lo longer 
DNA fragmcnls. 

The method docs nol determine specific 
nucleosid.: sequences. just the length of DNA fragmenL'\. 
Howc\"er. Castro says lhal coupled with lhe use of 
restriction en1ymes, which cul DNA al specific 
sequences, it can be used lo detect parlicular genetic 
markers of known lcnglh. 

Ca-;tro claims his method ha, advantages over 
PCR. which in..-olves making :nany copies of - or 
"amplifying" ·a DNA fragment. 

The sheath flow cuveue method could be 
automated, in a clinical instrument for which lilllc 
training would he needed, Ca'\lro believes. It currently 
ha" a detection limit of lll"l<'M for large biological 
molecules, bul can detect DNA fragments as small a-; 
20 k i loba'iCs. 

One drawback: it cannot distinguish between 
fragments of similar si1.cs. Ca'ilro hopes lo improve the 
resolution to differentiate belween DNA fragment<; that 
differ in si1e by only a few per cent. (Source: 
Chemistry & lnd1Htry, 21 September 1992) 

Less time and mcney to produce cancer drug.<; 

A start-up biotechnology company recently 
eslahlished in San Antonio is using computer power to 



simulale lhc fi!"Sl 511 lo 1511 drug .:xpaimc11L'> lo :.<t\"C 

lime and mone~· re4uired lo tiring cancer drugs lo 
crilically ill pJli"nb. The company. Bio:-0.umcrik. is 
kaming up wiih !B\I. which is suppl~ ing compulcr 
wnrkslalions lhat prm·ide microproces.-;ing pt•wer lo 
tadk large rnmpulir.g problems. l'-.in~ a ralional drug 
d"-sign approach. expcrimenlo; u.'ually performed in lhc 
laboralory can be simulaled on s(lC'cdy cumpulers. 
dimina1ing blind ;ilkys and ~1\·ing lime and money. 
The company is alo;o de\·doping new soflwarc lhal 
will incorptiralc \'irluo.il rcali1y capabililit.-s and 
allow the chcmisls. bio!o~!sb and physicisl'> lo 
sec molccuk·s in several dimension'>. and could 
forever change lhc way dru~s :ire de\·do(lC'd. IBM will 
pro\'ide lhc comp;my wilh 21l workslalions. gi\·ing 
Bio!'jumerik one .,f 1he largt.-sl p:1:-alld networks in lhc 
world focused on hiolcchnolo!!Y· (Source: BioBytt'J, 
Augusl l'N2) 

Fasl magnclic resonanci.· im;1ging 

f;L'!I magnelic re'>tmancc im:1ging (fast MRI) can 
pro\'ide images of the brain to show ch<!nges in blood 
flow in split-second in1en·;1b. helping lo prn\'iJe 
information on the mechanism of hrain ac!i\'ily. fa.<;! 
MRI is much fa<;!er th;m rv.•: i1ron emis.sion 1omogr;1phy 
(PET) ;md requires no rndio;i.:liw compounds. The 
research could e\'enlually increasc scien~ish· 

undersl;mding of whal goc' \\rem~ in cpileps~ or 

psychiatric disorders. Fasl '.\IRI i!'. h;L,cd on lhe 
a'sumplion 1h;1( acli\·c ner\'e cells in lhe hrain will 
dem;rnd more oxygen. and rhcrcfore more hlood fh1w. 
lhan in;Kli\·e cell-.. The chief hencfil of fasl MRI should 
he 10 help dclerminc which areas of lhc brain ar,· 
in\'oh'ed in what l;isks. A T,\:T Bell Laboralories sl.irled 
de\·cloping fast MRI ahoul two years ago. Rcwarch nn 
fasl '.\IRI i-. al'o hein!'· done al \fassachusclls (icncral 
Hospi1;1I. 1he l 'nivcr,iry of Minnc,ola and Yalc 
Uni\'ersily. Fasl MRI~' far has confirmed findings of 
PET. which imagt.·, glucose mcrabolism in the brain. 
Dr. Roher! Shulman of Yale admils thal there is a greal 
leap hctwccn hlood flow lcvcls and lhe inrcraction of 
indi\'idu;il nerve cells. hut the two funclion . ., arc 
apparcn1ly closely rcl;11ed. MRI derects signals from 
hydrogcn aioms of water molccules. Thc hydrogen 
;1toms arc warped by a strong m;ignelic field. The radio 
wa\'es given off when lhc realign rhcmscl\'cs when lhc 
field is swi1chcd off arc mca,urcd. Dr. Sciji Ogawa of 
AT&T Rell Laboralorics di,con:red 1hal lhc hydrogen in 
water molecules around hlood vcs<>eh has slighlly 
diffcrcnl maµnclic properties depending on whether or 
nol rhe hlood is loaded with oxygen. Aclive areas of lhe 
hrain become eng<Jrgcd wilh oxygen-rich hlood, and rhis 
can bc imaged wi1h fasl MRI. (Ex1rac1ed from 
Srw fork TimrJ, 14 July 19112) 

Nl'W iHlditions lo ;inlihody ran&e 

Camhridgc Research Biochemicals have <lllded 
new prodUl"I.' lo !heir range of onrnprolein anrihodic,. 

Two rabhi: pol~ clonal antibodies lo p5t.td 
re..:ognil'ing di fferenl cpitof'\.-.... p:'it.t d i-. a 
l\ni-.inc pro1ein kin:t'\C which form, 
rnmpiexcs with CD~ and CDs m 

T-lymphocyk·s and '.'\K c.·lk 

A rabhil polydonal anlihody lo irk. Irk 
bebngs lo the family of tynl\inc prnlein 
kina.o;c r.:ceplor molccuk-s. The Irk 
prnloonc1J!!cne proJucl ha.o; hcen shown 10 be 
1he high .1ffini1y ~cn·e Cirowth F.tclor 
rl"Ceptor. 

A rahhit polydonal antihoJy lo the 
Rctinobla.,loma <iene Producl. The 
rdinohla.'\l<>ma gene product is ;1 n•Jclear 
phosph<1pro1cin which is lhought to regulate 
cell pmlifcralion. Mutalions in the 
rclinohla.o;toma gene ;ire found irequcnlly in 
human sarrnm;L", lung. hladder ;md brea.-t 
c;mcers and arc the molecular hasis for 
hereditary prcdisposilion to re1inohlaslom;1. 

The antibodies ha\e been rai~ed lo peptide 
immunog.cns and exh:nsin:ly ch;1raclcril'ed for use in 
lmmunohlo11ing. lmmunoprecipilalion and 
Aillophosphorylation as,ays. The immuni1ing peptides 
arc ;il~o a\·;iilable for each c1f these an1ihodic,. 

A sheep polyclonal ;rnlihody lo fns and a 
rahhit polyclonal anlihuJy lo c-crhR2. Thc 
antibodies ha\'e bl·en extcn~.i\'ely 

characleri1ed for u .. e in Wc,tcrn Blolling. ICC 
and lmmunoprccipilalion. 

For furthcr informalion plc;1sc ronl;u:I: 
K. M. Price, Cambridge Rcsc;1rch Biochemicals LIJ. 
(iadhrook Park. ~orthwich. Cheshire C\\'11 7RA. 
Uniled Kingdom. (Source: Prrn Rl'lca.1c. 1.1 July l'N2i 

Marker base imprmes diagnosis and lrealmcnl of 
inherited disc~ 

Scientisls in \'arious p..rls of lhc world arc 1oday 
workini; on projccls 10 char;iclni1c and map thl· human 
!!.cnomc (sci of inherircd chromosomes). II ha., h1:cn 
calkd lht.• "biggcsl hiological projecl in hi ... rory". 
al"cordin~ lo Dr. Uac' \\';iddius in lhc Deparlmcnl of 
Clinical (ier.clics al l'pp,ala l'niwr .. iry lfospiral in 
Swcdcn. Dr. Wadcliu' ha' dcvclopcd one of lhc: world\ 
morc ad\'anced marker ha,es for his dnrloral 1hc'i' 
"Molecular sludi,·-. of gene' and mulalions in familie' 
with generic disorders". The gcnclir marker hasl' al 
Uppsala scr\'c.\ as :1 re,ourrc rcnlre for 1hc whole of 
Srandina\'ia. 

To he able lo dia~nosc and lrc.11 gcnelic disorders 
heller, ii is imporlanl lo locale rhe ddeclivc gene wirhin 
lhc genome. This i., "here rhc genelic map comes in, .. , 
ii placcs lhc gene carrying a ccrlain chararlcri\lic at a 



"fl'=cifil· poinl on on.: of lh..: chromo,.om..:,.. Th.: -.ci..:n1i ... b. 

n..:..:J wdl· known r..:kr..:nc..: poinh · mJrkt.·r, - II• cr..:ah: 
and ori..:nl 1h1.·m"Ch-..:' on th.: mJp. 

Dr. W;iJdiu,.· m;irk..:r h;L'4..' curr..:nlly contain,. mor.: 
th;in 1:'11 of lh..: h>t;1l .\110 n..:..:J.:J for J rnmplct..: m;ip of 
th.: !!..:nom..:. Th.: m;irker ... con ... ist of 'hurt ... ynthetic 
D'.'l:A - piel·e., ;ind ;ire requir..:d for ;in;ily .. is u ... ing lhe PC:R 
:Poly m..:r;L~ Chain R..:action) lechnique to multiply 
L':\A. Dr. \\addius hao; worked tog..:th..:r with ihe 
Sw..:di ... h hintechnnlogical rnmp;my Pharmal·i;i on th.: 
de\ ·:lopm1:nt of "p..:cial software for lh.: analy ... i ... 
..:quijlm..:nl. The :\ordic C·mncil of \1inist..:rs pro\'idcd 
;i gr;irt for the project. 

Pr. \\'addius u .. ed his own marker ha~ to plac..: 
the gene.• for some hcrcdilary disorders - e.g. Lowc 
oculoccrehorcnal 'yndromc. hyfl'=rkalcmic periodic 
paralysis and propcrdine deficiency - on the map. The 
new discow~ies in this field !!rcatly imprm·e diagnosis 
and ewn ma~·e ii p<Mihlc to trace ger.ctic disorders in 
1hc unhorn child anJ still hc;ilthy carriers of dcfccti\'c 
genes. Th..:y mav also lead to more rational lrcalmcnl in 
lhc fu1ure. Dr. \\'adclius says. (Source: SIP 111.l'92) 

P..-rScpli\·c Biosystcm'i !C1mhridgc. \1A) hao; 
launched the ImmunoDd..:clinn Sensor Carlridg..: 
immunoa"'"Y 'Y"lcm wi1ich is simple In u .. c ;and highly 
selcc1iw. Th.: new immunoass;iy sy .. 1..:m p1:rform., 
an;ily ... c ... in a flow-through formal hy comhining 
P..-rScpliw's Perfusion Chn•m;ilography lechniquc wi1h 
immohili1..:d anlihodies. Tt.e sy,.lcm is auloma1cd for 
grcal..:r accuracy and rcprod:1Cihili1y. PerScpli\'..: has 
.,ucce ... sfully addr..:sscd prohlem' lhal can limit 1hc speed 
and efficiency of immuno<L''"Y and chromalography 
mclhod .... Prc\'ious .,cparalion tcl'hniquc ... rcprc.,cnlcd a 
lradc-off hclwcen speed and ;src.iracy. !\1c1hods 1ha1 
yicllkd quick rcsuhs were onl_: capahlc of low 
rc.,olulion .. and mclho<ls 1ha1 achicwd high rc.,olulion .. 
were slower. 

PcrScpli\'c\ lmmunoDclcl'lion (ID) a.,say allow" 
"ci1.·nri'h lo mc;1surc the conn:nrrntiPns of targct 
hiomolccul..: ... .,uch as proleins, peptides, oligo-.accharides 
and anligcn., in r..:al-rimc wirhoul rhc n..:..:J for lcngrhy 
incuha!ion prol'c<lur..:s. New ID a .... ays. including 
anlihmly mohilitalion and rhe slandard rnr\'c, can he 'cl 

up in under one houi "'compared to two Jay~ In two 
week., for selling up con\'cnlional as.o;ay... The assay 
ir .. clf can he performed in second .. or minutes, instead of 
two lo four hours for convcnlional assay ... The ID si:n.,or 
has four hasic componenh: an immohili1cd antihodv 
lhal hind.-; the large! molecule, the flm•··thwugh head, 
lhe flow-rhrouAh car1r'.Jg.: that rnncenlralcs lhc larger 
molcrulc ... and the chromalography instrument. Each 
assay rnsl.'> less hernusc the an!ihody used for the 
separation can he reused hundreds of times. Morconr, 
more lhan one analyle from the same sample can he 
analysed hy using the carlridgcs in sl·rics. ID Sensor 

Cartridg'-"> arc :1\'ai!ahlc for l~ither an1igcn or anlihody 
a'-'J\.... (Extr<1lled from (it·11t·tit· Engi11t't'Ti11g .\'t•"·s. 
I'\ \ta,· l'l'->21 

\lisr.rllanrous 

New gcnelic tesh to dc1crmin.: the ongms of 
natural ma•criab. inciu<lirg fihrcs. timhcr and meal. arc 
being dcw!ofl'=d al ;he British T extil.: Technology 
(iroup . 

The BlT<i tests could ha\·c far-reaching 
implications for ;.:cti\'ities rnnging from clothes retailing 
to lhe control 11f trade in endangered specie-.. The 
research started wiih the aim of finding a new way to 
distinguish between different fibres in clothing 
maleri<1L'i. which wou:d he fao;tcr an.I more reliable than 
traditional cxaminalion hy microsc•>pe. The textile 
industry need!\ such a tl'sl lo detccl the adultcralion .if 
cxpcnsi\'c animal fihrcs like cao;hmcrc and mohair with 
chcafl'=r w1x1L.-.. BTTG scientist~ ha\'e dis.:o\'cred how to 
extract lhe smali amount-; d DNA pn.:scnt in proccs.scd 
fihrcs and then identify lhc o;pecics from which it comes. 
They arc now dc\'cloping a ki!. which will, for lhc first 
time, cnahlc tex1ile buyers !o check quickly and 
accuralcly whclhcr a particular fahric malches its 
spccificalion. At rhc same time BTT(l's Manch'-·stcr and 
Leeds lahoratories arc working to e':lend genetic tcsling 
lo a much wider range of nalural ma•..:rial'i. 

One polcntial application is in thl· f(x1J indu!>lry. 
lo test lhc origin of meat prnducr... An inspect.>r or 
huyer could 1hcn tell immcdiarcly whcth·:r a s;iwa~c 
contained lhc correct amounl of pork. hecf (,r \'cniso11 · 
and had nor been aduhcrat..:d wirh kangaroo or horse 
meal. 

BTT(i secs lhc limber lr;ide a .. anolhcr oullcl. 
Th.: gcnclic lest could di.,ringui .. h her ween woods which 
arc difficult In tell apart wi1h con\'..:nlional merhods. 

The tcchnolo!_!y abo has fon.:nsic applications, 
which would supplcmcnl the well-known role of human 
gene lc•ls in rap.: and murder cases. For example, DNA 
anal~'i' of slomach conlcnls might idcnlify a murder 
\'ictim's la.sl meal and a single fibre al rhc scene of rhc 
nime could provide c\·idcncc ahout the clorhing worn 
hy a murderer. (Extracted from Fi11u11ciul Timrs, 
I(, Oclohcr l1>1J2) 

Lm<lmark on human ~..:nc map 

In a milestone for lhe human !).Cnomc project, lwo 
s1:;-iara1c teams have puhlished the first 1wo human 
ch,·omosomc maps of cloned DNA. Daniel Cohen al lhe 
('cnlre for lhe Sludy of lluman Polymorphism in Paris, 
and a t..:am 1ha1 includes researchers from Japan and lhe 
llniled Stales, have mapped the long arm of 
chromosome 21. Meanwhile, David Page and his 
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collcagu\.'S at the \\bitehcad Institute in Cambridge. 
Ma.'i....achu.-;ctl\. haw mapped the Y chromo~omc. 

Bolh teams used the same basic mclhod. bv 
cloning m·crlapping sequenC\.'S or human DNA in yeast 
cdl... Th\.-sc yea.o;t artificial chromosomes. or Y ACs. 
allow scicntisl<; to narrow the ..carch for particular genes 
lo within a few hundred thousand ba.o;c pairs. By 
requesting specific Y ACs from the teams. researchers 
who ne..:d to "search" a region of DNA for a gene will 
now he able lo hunt through precise stretches of DNA 
hc1wcen known poinlo; on lhe chromosome. (Source: 
New Scielllist, 3 October 1992) 

Anlisense agenlo; 

An emerging class of drugs known a.o; antisensc 
agent<; may make it pos."ible by the !urn of the century 
lo avert several serious disea'it..'S of cellular or genetic 
origin. 

Antiscnsc agents, louted a" the "second wave· of 
biotechnology, employ proteins lo dclivcr a mes...agc lo 
the DNA level of cell" to redirect the RNA 10 produce 
"guod" cell\ instead of disca...c-causing ones - !hat 1s, 
changing 1hc "sense· of the original RNA mes...age. 

The proleins arc made up of amino acids 
specifically sequenced lo form peplides and 
1.•ligonuc.leotides that large! specific chains in disca~ed or 
dio;ca..c-prone DNA and RNA. 

For LXample. ,1 palienl with a precancerous lesion 
migh~ be inj,~cled wilh an anliscnsc drug. The prolcin 
would acl lo ~lop 1he palicnrs RNA from proliferating 
cancerous cells before unconlrollcd growlh even slartcd, 
or al lca.<,I early l'nough 1ha1 !hose few cello; which mighl 
already have formed would die off wilhoul causing 
furlher damage. 

Such drugs rnuld mean a burgeoning supply 
busincs.'i for makers or amino acids and pcplides. The 
research companies have lhc option of making !heir 
own oligonuclcotides or having supply houses build 
chains researchers have designed for spcci fie largcK 
Aside from cancer, researchers arc inlcrcstcd in lhc 
cfrccls this clas.'i of drug" may have on HIV, hear! 
disease, arthrifr; and diahctes, among many other 
discao;cs. (Ex1ractcd from Cl1m1ical Marketi111: Reporter, 
19 Ocrobcr 1992) 

Nitrogen fixing micro-organisms 

It is almosl impos.o;ibl~ to oraw a complete statc­
of - the· art picl urc of biological nitr111:e11 fixation (BNF). 
The number of varieties and slrains of nilrogen fixing 

micro-organisms an: immcnSt:. Hov.-c\·C'r. all ha,·c- onc­
characterislic in common: !hey arc bacleria. No other 
organisms arc able lo fo: nilrogen from !he almosphere. 
Ni1rogcn fixing organisms pos.\\.-S.\ 1hc entyntc 
11itroKt'nU_\t', which con\·crlo; atmospheric nitrogen lo 
ammonia. Among lhc major fixers of almosphcric 
niln>gcn arc !he following calegorics: R/ri ::obi a. Fru11kiu. 
cymulhucraiu. :t::mpirillu. :t::ocobacta. and l\lduidlu. 

Ecologically a.o; well a.o; agricuhurally the most 
imporlanl BNF syslcms an: symbiost'l". Rhi::obiu. for 
inslance. arc bacteria !hat grow in nodules on lhe roots 
of leguminous food plant-; such a.o; groundnul. lenlilo;, 
pea.-; and beans, fodder crops like do\"ers and alfalfa. and 
leguminous lre\.'S such a.o; Leucuma. The plan! and 
bacleria co·exisl in a mulually beneficial relalionship: 
lhe baclcria induce !he plan! 10 produce nodules. !hereby 
pro\"iding them wilh nutricnis and a proleclcd 
cnvironmenl, while lhe baclcria fix nilrogcn from !he air 
and make it available lo the plan! in 1hc form of 
ammonia. Fru11kia strains also form nodules on host 
planls, primarily !recs and shrubs of 1he Cu.muri11u 
family. 

Anubae11a a::ollae (a cyanobaclerium) forms a 
symbiosis wilh lhe waler fern A::olla. Manuring paddy 
fields wilh A:olla. a.s pracliscd for ccnlUrics in some 
Asian counlrics, ha." 1hc polcnlial lo supply lhe cnlire 
nitrogen rcquiremcnl for a hi!!,h ·yielding rice crop 
wi1hin a couple of weeks. Free· living (non-symbiolic) 
cyanobacleria can also be applied direc1ly lo paddy fields 
(al1:ali::uti<m). bul !his has les.-; polenlial. They relain 
most of lhc ammonia 1hcy fix and ac;..,imilale ii inlo 
amino acids and prolcins. KlehJidla. A::orobacrer and 
A::ospirilla arc free-living nilrogcn fixers. The~ 

ac;.o;ociate wilh a planl's rools hul do nol enter inlo a true 
symbiosis. Used as seed inoculanls, 1hcy an: able lo 
ac;.<;<>cialc wilh a range of grac;.o;cs, maii"e, and cereals such 
as wheal, rice, sorghum and millcl. Their nalural BNF 
levels, however, arc modes!: almosl all !he nilrogen !hey 
accumulalc is ac;.similalcd. More research would he 
needed lo boos! !heir ahilily to accumulate and liberalc 
nilrogcn. 

Crop rolalion imd inlcrcropping wi1h legumes arc 
lhc mos! simple slralcgies lo bencfi1 from BNF. The 
BNF proces.s in, for instance, clover often serves as 
fcrtilii"er for a subsequent crop. lnlcrcropping of grain 
legumes wilh cereal crops is common in lropical areas. 
When the indigenous nitrogen fixing hacleria arc nol 
effectively interacting with the host legume, inoculation 
can be a solution. Seeds arc coated prior to planting with 
pure cultures of bacteria in a carrier, often peal. The 
peal allows lhc inoculanl lo be coaled onlo !he surface of 
lhc seed, and also serves 10 prolccl the bacteria against 
des.~icalion. In many regions, lhc byproducts of sugar 
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cane production. bagas..o;c and mola."-~. can be used 
succcs.,fully for the production of inocul:mb. (Source: 
Biolt'duu1loi:y and Dew:lopment l\fonitor No. 12, 
Scplcmbc• 1992) 

D. APPLICATIONS 

Medical and pharmaceutical applications 

Colombia's malaria vaccine approved for trials 

A controversial malaria ,·accinc developed by a 
Colombian scientist began ph;Lo;c I safely lrialo; in the 
United Stales in a joint venture with the US Army. 

Manuel Patarroyo, a biochemist from the National 
Uni\-crsity of Colombia in Bogota, developed an 
experimental \'accinc in the late 1980s and hao; already 
conducted large·scale field trialc; of it in Latin America. 
The vaccine is based on four synthetic peptides, or 
segments of protein, which mimic the coat protein of 
P. falcipamm. 

Palarroyo. claims the vaccine is highly effective 
in protecting against malaria, but although other 
scientists arc imprcs.o;cd with hi;; laboratory data, many 
have qucslioncd the resulLc; from his early clinilal trialc;, 
which did nol use control groups. 

Researchers from the US Army, led by Jerry 
Sadoff al the Walter Recd Army lnslilulc of Research in 
Washington. DC. have joined Patarroyo to test the 
vaccine. Because the FDA will only consider produclc; 
made in American laboratories whose good 
m;mufacluring practice it had certified. the vaccine hac; 
been m;idc in California instead of in Bogota. However, 
Sadoff stresses that the vaccine is "the same" and wac; 
maJc under Patarroyo's instruclion. 

In animal tests carried out at Walter Recd, the 
vaccine stimulated the same range of antibodies against 
the parasite as Patarroyo\ original balchcs had done. 
The vaccine is now being tested in a small group of 
healthy civilians and military recruits in the United 
Slates. lo check that it is safe and stimulates an immune 
response. If the tests go well, field trials could begin in 
early 199~ in Thailand to show whether the vaccine 
prolccls ag;1inst infection. (Extraclcd from f1irw 
Scicllfist, 2<i Scptem her JCJIJ2) 

New malaria hope 

China's answer lo malaria for the past 2,000 years 
or so has been arlcmisinin · known in Chin<1 as 
qi11Khao.m. II is an extract of !he wormwood plant, 
Artcmisia 01111110, whose active compound was isolated 
and idenlificd by Chinese scicntisLc; in 1972. Arlcmisinin 
is not easily dis.c;olved in water, so for years 
manufacturers in China have been making and selling 
two derivatives, artcmcther and artesunate, that arc more 

ca. .. ily lakcn up in lhc body. This family of drugs is 
completely separate in slruclure · and, presumably. in 
aclion · from all other anli·malarials. Numerous trials 
have bt:cn published in Chinese journals. and now 
studies outside China arc confirming that they arc highly 
effective and act rapidly against the parasite. 

Officials at WHO say no one ouL-;idc China knew 
about the drug until Jl)79. WHO has bt:cn working with 
the Chinese Government since the early 1980s to obtain 
samples of the drug.c; and to translate the Chinese data on 
them. Meanwhile, WHO has al'iO worked with the 
Walter Recd Army Institute of Research in the United 
States, and others, lo produce an ethyl ether derivative of 
artcmisinin, called artcmethcr, which is now going 
through safety trialc; in Europe. 

Artcmcther is said to have fewer toxic side· 
effects than artcsunate, but the published data on both 
arc still scant. While everyone waits, doctors in the 
worst-hit areas of South·Eac;t Asia, the Amazon and 
Africa arc s•.arting lo treat people with Chinese 
artesunatc. 

Rhone· Poulenc Rorer expects lo begin marketing 
their new anti-malarial drug, Paluther. during 1993. In 
clinical trialc; with severely ill patients, Paluther has acted 
fac;ter than other anti·malarialc; w1tcn injecleci 
intramuscularly. Rh6nc·Poulcnc Rorer say this offers 
hope that the new drug may be able to improve survival, 
particularly among childn:n. who arc f rcqucntly the most 
severely affected by malaria. (Extracted from £11ropea11 
Chemical .\'cws, 7 September 1992. and New Scientist, 
31October1991) 

Anti HIV antibody trials 

At the 8th International AIDS Conference in 
Amsterdam, Tanox Biosystems (Houston, Tcxac;), the 
U nivcrsity Hospital of Zurich and Ciba· Geigy Ltd. 
presented the findings from a recently concluded human 
clinical trial of a monoclonal antibody against the human 
immunodeficiency virus (HIV). This wac; an open· label 
trial of a chimeric (humani1.ed mouse) antibody, 
involving 12 volunteer viremic paticnLc; with advanced 
cac;es of AIDS. They were selected acwrding to 
laboratory test results of antibody binding and were 
without anti· rctroviral treatment for at lcac;t four weeks. 
The purpose of the study was to investigate the 
tolerability and behaviour of the antibody. Antibody 
therapy (or "pac;sive immunity") is a concept which aims 
at controlling HIV by providing an infected person with 
antibodies that can neutrali1.e or block the virus. 

The resulLc; of the limited clinical study 
demonstrated that the antibody was well tolerated by 
the volunteer AIDS patienL~ and had a biological 
half-life of 8· 19 days. The antibody's half ·life was 
markedly shorter in those patienLc; with higher scrum 
antibody binding activity. No 5idc·cffecl'i were 
observed. 
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... .'iha- Geigy plan to continue characterizing the 
antibody in further viremic disease conditions during the 
first half of 1993. fa·idence of the therapeutic \·alue .>f 
this treatment approach is unlikely lo become available 
before the end of 1993. (Source: Biotedmolo[.:y 8111/t•tin. 
September 1992) 

CEL-SU completes safety testing of AIDS 
vaccme 

Pha.o;c 1 studies of CEL-SlTs HGP-30 AIDS 
vaccine have been completed in healthy HIV-negative 
volunteers. Eighteen healthy volunteers safely tolerated 
the vaccine with no evidence of significant chemical or 
haematological toxicity attributable 10 the vaccine for 
periods of up to one year. 

The HGP-30 vaccine is designed to <lWrcome one 
of the major barri•!rs to successful AIDS vaccine 
dewlopment. It is a synthetic copy of a regian of the 
pl7 core protein of the AIDS virus. Unlike the envelope 
of the AIDS virus. which undergoes frequent change. 
this core region is highly conscrwd from strain to strnin. 
The \·accine wao; seen lo elicit antibodies to HGP- 30 in 
17 of the 18 - and stimulated the production of HGP- 30 
specific T-ccllo; in fi\·c of the nine volunteers tested. 
The patented rights lo the HGP- 30 AIDS vaccine arc 
owned by Viral Technologies Inc., a joint venture of 
CEL-SCI Corp. and Alpha I Biomcdicals Inc. Details 
from Dr. Vincent F. Simmon of Aipha 1 Biomedicals on 
+I (301) 5fl4 44110 or Gecrl Kersten of CEL-SCI Corp. 
on +I (703) 549 5293. (Source: Biotcc/1110/o~r B111lcti11, 
Scplember 1992) 

Testing hlood for HIV infeclion m dc\·cloping 
countries 

Five years ago. lhe cosl in some developing 
countries of lcsting each lransf U!>ion of dona1ed blood 
for HIV infec1ion wao; es1ima1ed al $.111. compared wilh 
$I allocaled per person for hcahh care in an en1irc year. 
Since then the siluation has improved slightly: a 
preliminary test on a sample of donated blood can cosl 
les.o; 1han $1. Bui this is slill a significanl outlay for 
coun1rics where lhe annual heahh hudgel per person is 
only $2 or $.1. 

In in<lustriali1cd countries, donated blood is now 
routinely screened for HIV, making transmis..,ion hy this 
route very rare. The same is not true elsewhere. The 
World Health Organi!41tion (WHO) estimates that in most 
developing countries, between I and 5 per cent of new 
HIV infections arc due to infected blood transfusions. 
rising to 10 per cent in parts of sub-Saharan Africa. 

When testing for HIV first began in the mid-
11JHOs, the most commonly used test was the cn1yme­
linked immuno.,orbcnt assay, or ELISA. The te~t is 
lahori1.us. involving adding many reagent.\ and washing 
the plate of kst wells after each one. It i.s intended for 

batch-testing mor.: than')() samples al once. not one or 
two at a time. and iake.s two lo four hours. 

In the late l98t!s. health workers in Africa began 
asking for test kit' that were not only cheaper. hut al'>I> 
appropriate for u~ in sr'.'lall rural hospital' and medical 
centres. Such kilo; would not rely on reager.ls thal 
needed refrigeration. would need no special skill' lo 
op~r:ile. could test one or two people al a time rather 
thar: batches of up to lllO. ;md giw results in a few 
minutes rather than hours. 

These -rapid-simple- tc~l' ,1rc now on the market. 
though the majority were intended for use in doctors· 
surgeries in induslriali1ed countries. where patii:nls 
would pay for an immediate answer. Many of them 
simply inrnhe adding a drop of blood to a well. 
followed by a few drops of different r,:agento;. and the 
result is available within a few minutes. ('o..,b pi:r 
sample range from below SI to S4. However. both thl: 
United Kingdom and the United States haw banned the 
sale of such kits to private individual' to pn;lcct people 
from testing without ade4ualc counselling. 

Few of these test<, wcri: designed with 1h:: needs 
of developing countries in mind. Oni: cxceplion i~: a tc~i 
being developed hy Cambridge Biotech Corporation in 
Worcester, Ma'i.'\achusells. It uses the .. latex 
agglutination .. method: tiny heads 11r latex arc i.:oale<l 
wi:h antigen proteins from HI\', m;1king an inilial 
mixture that looks like normal milk. Whrn lhe patien1\ 
scrum is added. any HI\' antibodies in it allach lo !he 
antigens. making the head .. "stickier ... until ,•\cntually 
they hook together into clumps. If a test of th•~ kind i ... 
positive, the final mixture will look like curdled milk. 

The novd aspect of C1mhridge Riolcch\ le"t i., 
how the latex heads arc agitated to bring 1hcm into 
contact with each other, an C'i.'icntial proccs.., if they ;trc 
to agglutinate in the presence of anlihodics. A pla..,lic 
slide in the test kit is made from I wo pieces of pla..,tic 
ultra<,onically welded together with a n;irrow. tube-like 
channel running through the centre. The tester mixc., 
the patient's sample with the latex in a well al one end of 
the slide, and drags the mixture to that end of the 
channel with a pipette. Capillary action thi:n draw:-. the 
liquid along the channd towards the other t•nd of the 
slide, and so keeps mixing and agitatin)!. the heads. A 
result takes five minutes. 

The lest can he read hy eye. hut lo arnid error:-.. 
Cam hridge Biotcch has dew loped a haBcry-opcrah:d 
slide reader small enough lo fit into a hricfca..,c. This ha., 
a photodiode that can detect agglul inah:d part idc..,, and 
according lo the resuh the rc;1dcr di,ph1ys a p(u.., or a 
minus sign. Camhridgc Bio•ech "a}' the test i.., \cry 
reliable, giving few false-negative and falsc- 110 ... irivc 
results. The company plans to launch it ir. Europe and 
the developing countries. No price ha:-. yl'I been 'ct. 
though the slide reader will cost ahoul $)00. 
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Health work.:rs who haw u~d the tesl in Africa 
;m: enlhusiaslil· ahoul it. This mdhod is ideal for 
screenin):! donated hlood. e ... pccially in :m:a." without 
hlood hanks wh.:r.: pcNm-lo-pcrson donation is 
customary. Blood lh<1t te ... 1s posiliw is thrown ;iway and 
the donor told it is unsuilahlc. Howe\·.:r. if the p.:rson 

hein!,! ll'"teJ i ... lo h1.· !old th.: r.:suh. anJ th.: initial lest is 
po"iliw. the small risk that it is a fal....--positiw mak.:s a 
second and somc1im1.·s third t.:sl neccs...;iry for 
confirmation. 

\\HO used lo n:comm.:nd carrying oul an ELISA 
firs!. and lhl·n a tc:sl GtllcJ 1he \\btcrn hlot. Bui while 
;in ELIS.-\ co ... ts 1mly S0.75 lo $1.75 per sample. the: 
Wc:st.:rn hlol (which rc:4uirc:s nitmcdlulo ... e gc:lls. 
radioal"li\·e ch.:micals and photographic 1;.•mulsions) 1s 
c:xtrc:mdy expensiw. ;ii ;.round $.JO c:;ich. 

The new lest:- kl WHO change its 
recommendations. h now suggests using specific 
comhination" of 1h1.· ELIS.-\ wi1r rapid-simple ... .,,,ays l(l 
l'mfirm presence of !~I\. with maximum accur;1cy al the 
lo w ... 1 rnsl (Ui·t'k/y Epidt'miologica/ Record. \'ol. '17. 
p. i.J5). 

Mn ... l p1:oplc working in the field agree that when 
u ... eJ in lhc:sc comhinalions !he rapid tcsL'\ arc simple and 
accural\.. So now lhc: prohlc:m is not dc\'ising !he 
lechnolo~y for HI\" te-.ting in dc\doping. .-nunlrics. hul 
gelling the tests lo !ho ... c: who need them. al an 
affordahlc prin·. 

Some 1:.1mpanic ... charge hi!!hcr prices lo huycrs in 
inJ11,1riali1ed countries. who thus suhsidi1c those in 
de\cloping countries. Patrick Leonard. chief c:xeculi\c: 
officer of Camhridge Biolcch. says single-sample tc:sls 
produn·d hy hi!> 1:omp;my ha\C hecn hulk-houghl hy 
C i11n·rnmen1 ... and p!larmacculical companic:s and sold lo 
d1.•\cloping rnunlric ... for hdwccn $1 and $150 each, 
\\bile their price to Jc:\clopc:J countric ... ranges hdwec:n 
$.'and $.J. 

WllO ... ucccs ... ful!y ncgoti;itcJ hulk purch;1sc 
agreement:- which cnahlc it lo) sdl lesls for $0.h.:'i or $11. 711 
e;Kh - culling 1hc oricc hy o\cr '" pc:r cent. Funher 
1.·\'idcnfc I hal lcsts fan he produced \cry fheaply also 
come' from the Program for A;ipropriat1. Technology in 
f k;ih h (I' ATt I), ;i non -profit mlllifal organi1;i1ion hascd 
in Scalllc. In 11>1>1 it de\'clopcd a tc ... 1 thal should co-.t 
ahou! $0.211 and lake 20 minutes •o gi\'e ;i rcsull (.\'1•a 

.'fricmi 1·t. •) \tarfh l'N I). 

Roher! Downing of the llgand;i \'irus R1·scarch 
Jn,titulc. in Entchhc, say!> there is a larg1• po11.·n1ial 
market in U )!anda among people whu wan! lo know 
whe1h1.·r they ar1.• infrfled wilh HIV hcfore marryini.: or 
"tartin)! a family. Hui kits arc not availahk on lhc l1K.1I 
market, an<l many potential w.er~ have trlllihlc ).!l'lling 
forl'i)!n rnrrrncy. lie thinks companies shoul,I cxaminl' 
Wit\'~ of di~1rihu1ing kits prin:J in lornl rnrrcnry: many 

Ugandans could afford to pay clinics or hospital.; 2.l)(Hl 
shillings (about $2) for one-off '.1;.-sts. he ~ys. h woi.:lu 
he up lo the company lo con\·crt that money hack into 
dollars - casi.:r in some African countries than in other..,_ 

With this in mind. PA TH lricd lo set up 
manufacture: of iL.; test in Zimhahwc. It was lo 
collahoratc with an African company in Har;1rc:. hut the 
company pulled out. 

WHO supporL-; initiatiws such a.' that by PATH 
and will help chc:ck the 4uality of locally produced 
tc:sl kilo;. Although some: private hospital' and clinics 
in dc:vcloring rnuntric:s can afford 10 huy thc:ir own 
l\.'Sl kits and charge: their patic:nls for lhc:m. many 
tests carried out in dc\·clopir.g coun1ric:s arc paid 
for hy grants from research prnjc:ct:- and international 
hodics s 11ch a.' WHO. (Ex1rac1cd from .\'cw Stfrllfisr. 
5 Scplc:mhcr l'l'J2) 

Herhal Jisinfcclam kilt.. HI\' viru ... 

Herbal medical Ji~ infcclanls that c.in kill 
the HI\" \·irus in _,() sccnrds ha\·c: bc:c:n rccc:nlly 
dewlopc:d by the Beijing Zh1mglian Corp. The: new 
Jisinfrctants. named TCi'lOI and TCi'lOIA. were 
dc\elopcd by scientists al the Nc:w Technology 
Dnclopmenl lnstitu··-~ of Beijing Zhonglian Corp. with 
reference to ancicr.t l'hincse pre,criptions and folk 
remedies. Tcsls hy the A;Ds Rc...c;irch ;mJ Test {\nlre 
of the: Chinese Acadc:my of Prc\'cnli\·c Medicine: 
Science. the !\1icroorganism Epidcmi1: Institute of the 
Chine-..: Academy of Militilry !\kdical Sl·icnce and 
Beijing Venereal Dis.:ase Research Institute show that 
the diluted solution of the Jisinfeclitnls kill the HIV 
\'irus in :m seconds. In addition. the new drugs can also 
kill .f_rplzi/i.f spimc!rc/1'11'. gm1orrlzot'a diplococci and 
pathogenic fungus and mould in a \'cry short lime. This 
nc:w hreaklhrough in medical scienc.: is of greal 
significanc.: in the prevention of AIDS and many other 

wncrcal diseases. (Extracted from Chinese Clll'mica/ 
R1•scurd1, June l'l'l2) 

En1ym1;.·s kill AIDS virus on contact 

A San Antonio hiomedic.11 rnmpany ha.., found an 
affordahle way lo manufa,·turc a product !hill !>elcctiwly 
destroys !he AIDS viru!> and olher pathogen.., on contact. 
"Exact" is the trade name for lwo hif!hly potent, purified 
c:n1ymcs, Mycloperoxidasc (MPO} and Eosinophil 
Peroxida:-e (EPO), manu LKlurcJ h~ ExOxEmis. Inc. 
Bcf;1use ii kill~ the AIDS \irus hu1 docs not harm 
surroundini.: 1i-.. .. uc: or helpful haclcria whifh Ol'nJr 
normally in the hody, Exarl rnulJ h.: usl·d 
prophylanicaliy in douches, cr1.·ams, 'upposilories or 
lo1cn!!l'S. Although the anlisqllil' hendii.. of thl'..,l' 
.:ntyml·.., have been known for 25 year~. the ro'I of 
prmlufinl-! them on a lari.:c scale prohihill'J !heir .:nlry on 
the con~umer m.1rkct until ExOxEmis made lht· pr<ll'l'"s 
viahlc. Other po..,~ihlc uses for Exacl inrludc rnatini.: 



- 50 -

donor bl<x>d bags to prevent HIV infection and treating 
other sexually transmitted disea<;es. (Source: BioBytcs, 
November 1992) 

P24- VLP AIDS drug to go on trial 

British Biotechnologies AIDS treatment p24-VLP 
ha~ bcen recommended bv the US National Institute for 
Allergy and ~nfectious Disca<;es (NIAID) for evaluation 
in US clinical trial~. Trial~ in HIV-positive patients arc 
expected to start in the United States in 1993, and will 
be organized and funded by NIAID subject to iL'i final 
approval procedure. 

P24- VLP will be the first of British 
Biotechnology·s four producL'i currently in clinical trial-; 
to be studied in the United States. The drug ha~ 

successfully completed a Phase I clinical trial supported 
by th~ UK Medical Research Council m healthy 
volunteers in the United Kingdom. 

The drug, designed to prevent or slow down the 
progres.~ion of HIV-positive patienL~ to AIDS. is 
genetically engineered using British Biotechnology's 
proprietary Vims-like Particle technology. 

P24-VLP is designed to stimulate immunity to the 
core HIV virus protein, p24. Patients with high 
immunity to p24 show a slower progression to full­
blown AIDS. (Source: E11ropca11 Cl1cmica/ l\'cw~. 

2 November 11>92) 

Biotechnolosy used to create new molecule for 
cancer treatment 

By tailoring a molecule using biotechnological 
metho<ls, Swedish researchers arc claimed to have 
de\·clopcd a new method of producing a pharmaceutical 
for treating cancer, reports Kabi Pharmacia, the Swedish 
pharmaceul ical group. with headquarters in lJ ppsala, 
north of Stockholm. The method was developed jointly 
by the Bio.Science Centre, recently opened in Stockholm, 
and the company's research unit in Lund, south Sweden. 

The new molecule consists partly of an antibody, 
partly of a substance that stimulates the immune system. 
Because of its tailor-made structure it can he induced to 
din:ctly identify and seek the type of cancer cells in 
question. It then proceeds lo stimulate the body\ own 
immune system to combat the cancer, Kabi Pharmacia 
says. 

Profes.~or Staffan .•osephson, head of the 
Bioscience Centre, says that biotechnology makes it 
possible lo design pharmaceuticals that home in on their 
target, in other words, to affect the pathogenic cells only 
and nothing else. This sharply reduces the risk of side­
effecl~. Treatment by irradiation dnd cytoslatic agent~. 
on the other hand, not only acl~ on the tumour but also 
has effects on the whole hody. 

Kabi Pharmacia's resoun.:es for molecular and 
Mructural biology and ccll culture. which arc considered 
to be the most important hasis for the company's long­
term pharmaceutical research will henceforth hc 
concentrated to the Bio..~cicncc Centre. It h;L<\ a staff of 
120 people. including 30 post-docloral researchers. 

According to Profc~,or Josephson. the Centre i~ 

one of the leading establisiiments of it-; kind in Europe. 
partly because of its size. p;irtly because of the 
competence in biotechnology assembled there. Extensi\·c 
cooperation is al<;0 taking place with uni\·crsities hoth in 
Sweden and abroad. 

Another research project concerns factor VIII. 
which is used in ca.,es of haemophilia. It is currcntly 
produced from human pla-;ma but since this is in short 
supply the preparation is costly. Work is therefore in 
progres_o; on cultivating cell-; that produce factor VIII in 
refined form. The research programme al..o includes the 
development of agents for treating atherosclerosis and 
gbucoma. (Source: SIP. 281/92) 

Dru& opens up second front al·ainst brcao;t cancer 

More effective trcalmcnL-; for hrea<\l cancer may 
follow now that researchers have discovered a second 
mode of action for the anti-cancer drug tamoxifen. The 
compound. which is widely prescribed for breast cancer. 
is known to block oestrogen receptors on many cancer 
cells. so inhibiting their grow1h. 

A team working ;1t the Institute of Cancer 
Research and the Royal Marsden Hospilal in London. in 
collaboration with scientists al the l'ational Cmccr 
ln!'.lilute in Bctl.esda. Maryland. has found that 
tamoxifen also worh by encouraging the cells 
surrounding a tumour to produce a ··growth factor'·. 

Anthony Collella, leader of the te;1m. says studies 
ha<l shown that women benefited from laking tamoxifen 
even if their breast cancer cells had n•J oe.,trogen 
receplors. So the team hegan to look for alternali\e 
modes of action for the drug. 

Colletta\ group compared samples of tumours 
from women who had been laking tamoxifcn with !hose 
who had never taken the drug. The team found a 
"massive quantity" ofTGF beta- i in all IO samples from 
the women who had been taking tamoxifcn. says 
Collella. The T(JF beta· I was produced hy lhc stromal 
fibrnhlasl.<\ which surrounded the tumour cells. 

TGF heta-1 is found everywhere in the body, 
being concentrated mainly in the pla1cle1s and the hone. 
Its normal functions include the repair of wounds, 
healing, emhryogencsis and organ manufacture. 
Laboratory work has also shown that it strongly inhibits 
most types of epithelial tumour, including those of the 
hrea~t. 
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The gene for this growth factor has been cloned 
and several companies manufacture its recombinant 
form, but Colletta says injections of TGf beta-1 arc 
unlikdy to prove an appropriate treatment for human 
cancers because of possible side-effects. However, 
because it has a \·cry short half - life in the body, of about 
fiw minuh:s. "most people beline that the way to utilize 
the T< if beta-1 n:sponsc therapeutically i.o; to find ways 
of inducing it locally using other pharmacological 
agenL'> •. he says. (Extracted from Ne1\· Scie11tist, 
15 August 1992) 

Non-invasi\·e 12 mutation cystic fibrosis lest 

An ad\·anccmcnl in technology to detect carriers 
or to di;1gnosc cystic fibrosis by identifying 12 of the 
mos! common mutations a'>sociatcd with cystic fibrosis 
using a sim pie CF· 12 Cheek Brush Test will be available 
by Integrated Cienclics" (lCi) after late 1992. The new 
test can be performed on cells obtained by brushing the 
inside of the check. thus replacing the traditional method 
of obtaining cell-; from a bl<x>d sample. The Cf/ 12 CB 
test will cost less than $1110 and is expected to be used as 
a prototype for other genetic disorders such ao; Duchcnnc 
Muscular Dy-;trophy and Beta-Thalas.-;emia. 

The CF· 12 Cheek Brush Test is an ca' y and non -
imasin: procedure that hcgins hy twirling a small brush 
\·igorously on the inner check of the mouth for 
."\O seconds; rclurning the brush into a plao;tic tube; and 
m;1iling ii back to the laboratory for analysis. f(J uses 
Pc·R technology 10 amplify CFTR gene scgmenLo; in each 
sample simultaneously for 12 mutations before analysing. 

Further information available from IG 
Lahoratories, Inc., P.O. Box 9322, One Mountain Road, 
Framingham, MA Ill 701-'J322, USA. (Source: NewJ 

Rdcu.ff, 2-l August l'N2) 

Appro\"al for use of hepatitis B product 

Schcring- Plough ha!'> won US F<x>d and Drug 
Administration (FDA) approval for a biotechnology 
product to treat chronic hepatitis B. The drug, 
rernmbinanl interferon alfa-2h, mimics a naturally 
occurring protein that serves as an antiviral agent in the 
body. The drug is already used to treat hairy cell 
leukaemia, AIDS- related Kaposi\ sarcoma, genital warLo; 
and hepatitis (' under the name lntron A for Injection. 
Sales of the drug totalled $251 million in 1991. The 
FDA approval marks the fiN treatment for hepatitis B, 
although several vaccines arc arnilahlc for preventative 
purpo~c~. Schering-Plough is al.o;o applying for 
pcrmi~,ion to sell interferon alfa-2h as a treatment for 
delta hepatitis, and is conducting studies to use lntron A 
to treat six form' of cancer and a:. an AIDS treatment in 
conjunction with other drugs. (Extracted from Wall 
Strl'<'t Joumul, I-! .July 1'>92) 

Growth factor cures children wi1h serious erowth 
disturbance 

Children who suffer from Laron·s syndrome -
!hey do not grow despite administration of growth 
hormone and attain a final height of only 110- BO cm -
can now be treated with a human growth factor. lgcf, 
announces Sweden ·s Kabi Pharmacia. Developed by the 
company for the treatment of Laron's syndrome. among 
other conditions. igcf is genetically engineered IGf-1 
(Insulin-like Growth Factor I). A research study 
covering 30 children is now under way and highly 
gratifying results show that IO out of 11 children treated 
for six months respond farnurably to the treatment, the 
company says. The exception wao; the oldest patient, a 
man aged 23 years. To date. about 200 children with the 
syndrome, for which no treatment ha<, been available, 
have been identified world wide. but this figure is likely 
to incrca-;e. 

Kabi Pharmacia launched the first genetically 
engineered growth hormone. Gcnotropin, in 1985. It is 
used today for treating extremely short-slatured children 
with a lack of growth hormone and for treating short 
stature linked to Turner's syndrome - an inherited 
chromosomal defect in girls. (Source: SIP, 200/'J2) 

Phase Ill clinical trial begins for recombinant 
thvroid stimulating hormone 

RcsulLo; from the Pha'\C I/II clinical study of 
recombinant human thyroid stimulating hormone 
(rhTSH} demonstrate that ii is safe to expand the clinical 
trial-; lo a larger patient population and to recommend a 
dosage regimen for the detection of thyroid cancer 
through radioiodinc whole body scanning. The Phao;c Ill 
clinical trial-; for rhTSH have begun. 

The use of rhTSH may enable patients lo continue 
taking their thyroid hormone supplement prior lo and 
during diagnostic testing and thus avoid the debilitating 
symptoms of hypothyroidism such ao; wcakncs.,, weight 
gain, constipation, mental dullness, lethargy and 
depression. The Pha-;e I/II study, a safety and dose 
finding evaluation, involved ICJ patienLo; with well­
differcnliatcd thyroid cancer. Several doses of rhTSH, 
given over a period of one to three days, were tested 
with no major adverse cffccLo;. Whole body scans taken 
after rhTSH treatment were rated equal to or heller than 
scans taken after traditional hormone withdrawal in 1<1 
of the 19 patients, and quality of life was higher during 
the rhTSH treatment phase compared with that 
experienced during hormone withdrawal. 

The Phase Ill study will focus on evaluating the 
safety and cffcctivcnes.'i of rhTSH administration using 
one dosage regimen. ft will be a multi-centre study and 
will include 100- i50 patients. 
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fien1yme is developing a ro:combinant human 
thyroid stimulating hormone (Thyrogen") for use a.'> an 
adjunct :n procedun:s to diagnose. treat and monitor 
thyroid cancer. The company believes that the 
nmcomitant administration of Thyrogen" hormone may 
be more effective and result in fewer side-effects than 
the currenl approach. <ien1yme ha..' received orphan 
drug designalion for Thyrogen·. 

Further information av;1ilable from Cienzyme 
Corporalion. One Kendall Stjuare. Cambridge. MA 
021J'l-15o2. USA. (Source: Prns Release. 
2~ September 1992) 

Human clinical !rial' of lreatmenl for severe 
hums 

Cienzyme Corporation ha'> anno~nced it will 
iniliale human clinical trial'\ for Vianain 1°'1 enzymalic 
dehridemenl agenl. The Ph<L'ie I/II study inrnh-ing 
safety analysis and dose ranging" ill take place at muhi­
cenlre sites. ( ien1yme recei\·ed or~han drug designalion 
and pate11t proleclion for Vianain ' 1 in early 1992. 

VianainT\1 enzymatic dehridement agent is a 
formulitlion of two proprietary enzymes, ananain and 
comosain, in a hydrophillic cream vehicle. Preclinical 
studies to d;tte have indicated th;1t VianainT\I appears to 
he rapid and effeclive in removing non- viable tis..,ue 
from !he hum silc. The use of Vi;main 1 \I i., expecled lo 
minimite !he h;., of blood and viable fr;.,ue. ao; well as 
reduce expemes and complicaliom a.s.'><1cia1ed with 
1radi1ional dehridement procedures. 

Further information from (ien1yme Corporation. 
One Kendall Square. C1mhridge. !\1A 02 LN-1562. USA. 
(Source: .\°('In Re/caw·. H1 July 1992) 

CNTF proloni;s lalmratory-cuhured m·rw cells 

Experimenls conducted in (iermany h;:\·e shown 
!hat lhe protein ciliary neurotrophic factor (C'NTF) can 
prolong the life of lahnralnry-cultured nerve cells. The 
de\·clopmenl may he applicable lo motor neurone 
dise;1sc. a condition in which the nerve cells connecting 
muscles t1 1 the brain degenerate and die. There currently 
i" no treatment for this di<\Case. Two companies in the 
l !nited St;1tes have hqrnn clinical trials on human 
p;tlil:nt' with motor neurone disease as a result of the 
< ierman research. Results from the first trial were 
cxpeckd by December 11>«>2. (Extracted from The 
/11drprmlr111. 17 August I 1192) 

Rq~.encralin~ carlila~e 

Researchers al the lfniver,ily of Texas Health 
Science Center al San Antonio have developed a 
procedure thar appears to rqz.enerale cartilage in rahhits. 
The new lechnique involves sur~ically in\Crting 
spon!!,e ·like. hiodegradahle implants into joints where 
there is dama!!,e to cartila!!,e - 1h1: smooth. flexihle, 

proleclive co\'ering !hat allows knees. dhows and other 
joinL'i to bend comfortably. The impl;ml' dis.'il>h-e 
within several weeks and rclea.-;c .. growth factors-. 
substances that stimulate cell-; to lx·gin producing 
new lis...,ue. With thousands of Americans suffering 
sporLs-relakd injuries e;ich year. in many e<Lo;cs to 
carlilage - which, unlike bone or skin or olher 
connectiw tissue. cannol repair itself when ii is injured -
lhesc implanl'> could become a valuable loo! in 
trealmenl'\. In addilion. the res::archers hclie\·e !he 
inwntion could one day pro\'ide relief to people who 
suffer from degenerati\·e joint diseao;cs such a.' 
osleo.irthrilis. in which cartilage breaks down owr a 
period of lime. (Source: BioByto. August i'N2) 

Gene t;cl could he;1t blocked arterie•. 

Ciel-; containing molecules specially designed 
to block the function of genes may prolong the 
hes of people who haw had coronary hypa'is 
surgery or treatmenl lo widen arleries around the 
hear!. (lflen. patient'> who ha\·e undergone such 
surgery have relapses because arteries become 
re blocked. 

The de\'elopcrs of the gel-; claim that their 
experiments with rat\ arc the first time such "antiscnsc .. 
agenl'i have been used in animals. They cowr over the 
genetic code of genes so that it cannot he used. Their 
cffecl is analognus lo obscuring one page of a 
.:onstruction manual so th;sl the instructions c;mnot he 
followed. 

Robert Rosenberg and colleagues at the 
Mas. ... achusclls Institute of Technology smeared the gel 
nnlo the damaged surface ... of neck arteries in laboratory 
rats that had pre\'iously been lreated with balloon 
angioplasty. The gel hardened. forming a lr;mslucent 
film on the wounds. The antisen ... e agents appeared to 
prevent the smooth muscle cells forming wher,· the gel 
had been applied. 

Antisense agents cancel genetic instructions for 
making compounds such <ts proteins and en1ymes that 
perform vital functions in !he cells of living things. 
Ro,enhcrg\ ;mtisense compound interferes with the 
manufacture of a prolein called c-11n·h which appears lo 
he es.\ential in !he process by which the body makes 
smooth muscle cells. 

The antisense a!!enl is a sequence of 
18 nucleotides, the huilding hlocl.;., of DNA. which fits 
snugly onlo portions of a gene which normally helps 10 

make c-myh. The gene normally produces another 
molecule called mes.<;enger RNA which carries the 
instructions for making c-myh. bur the antisense ,1gen1 
blocks the producrion of the m RNA so lhl· gene docs not 
function. 

As a control against which lo compare the 
performance of the !!,cl, Rosenberg prepared another 



containing string:- of nud.:otid.::-. that would nnt ma.-.k tho: 
c-nn-/1 g.:nc. (Source: St·w Scit·11rixr. IO October l'N2) 

Predicting the future with ;1 drop of blood 

A landmark national study may l.:ad to the 
dc\·dopmcnt of a gcn.:tic t.:st that would .:n;1bl.: doctors 
to predict al birth a p.:rson\ risk of dc\"doping heart 
disc;tsc - the nation\ number one killer. A molecular 
geneticist al Southwest Foundation for Biomedical 
Rcse;m·h in S;m Antonio ha.o; linked a genetic \·ariation 
f11un<l in onl· fourth of tho: US population with increa.o;cd 
risk of ath.:ro:-.clerosis (hardening of tho: artcri.:s). Tho: 
:-.tudy is the first to find the dfccLo; of specific genes on 
atherosclerosis hy looking directly al lesions on tho: 
arteries. With a g.:nctic t.:st. in the near future it may he 
pos..,ihk to predict who will do:\·clop the disease from a 
single drop of blood, which could encourage at - risk 
indi\·idual' to adopt a healthier lifestyle th;m they might 
ha\·e otherwise. (Source: BioByrn. July 11192) 

J)ouhlc agent could ~1\c heart from lethal do1s 

A drug which homes in on hloo<l dots and hrcah 
them up could he U!'>cd lo treat heart disca.o;c without the 
dr;m hack.. of prc!'>cnl "dot- husting" drugs. 

The drug. heing dc\clop1:d hy Dutch researcher!'>. 
rdics on a combination of two monoclonal antihodies 
dcsigncd lo latch o:ito specific rcccpror !'>itcs. One of 
them allache:-. to a :-.uh,tann· that hreah up clot!'>, while 
the other seeks out a receptor :-.pecific to hhK1d clots. In 
thi:-. way the clol- hust.:r is ferried straight lo tho: clot. 

Present clot - lrnsting drug:-. such as slreploVina!'>l' 
or others known as pla!->minogen activator:-.. work hy 
cncour;iging pbsmin\ precursor. plasminogen. lo form 
plasmin. But high do!'>e!'> of these drugs arc n.:n:s.,ary 
her;iu'c lhl·~ arc rapidly hrokrn down in the ho<ly. And 
he cause I he drug' arc not speci fie to clots they can cause 
internal hlcc<ling cl!->ewhere in the hody. 

Rogicr Bos and Willem Nieuwcnhui1en of the 
Ciaubiu:-. Lahor;1tory. parl of the Dutch Cio\"ernment\ 
TNO lnstilute of Ageing and Va!->CUlar Research in 
Leiden. :-.oughl to overcome these problems hy linking a 
plasm ino!!l'n act i \"alor to a "hispeci fie" monoclonal 
anlihody made from two monoclonal antihodics, one of 
which rccogni1es the plasmino!!en acti\"ator whik rhe 
othl'r r:.:co!!ni1es fibrin. The researchers found 
monodonal antilmdies that rcrngni1e either of the two 
typl':o. of plasminogen acti\"alor: urokinase- lype (uPA) or 
tissue-type (IPA). The antihodic., hind to the acti\"alors 
in ... uch a way thal they do not stop them working. 

The researchers have carried out i11 1·irro 
experimenh with 1he hi,pcl"ific antihoJy linked to tPt\. 
Their re,ulr.-. showl'd that the comhination was 20 time' 
as cffel"tivc at dissolving clot' its IPA on its own. 
They al'o hdieve ii will he harder for lhe liver to 
break down the com hi nation hec;msl· lhl· antibody mash 

the r..:ceptor site on the tPA that the li\"er needs lo 
identify it. 

The researchers Jre al'I> t1.-sting another bispccific 
antihody that links to uPA and fibrin which they hope 
will be ewn more succcs.c;ful. (Source: .Vt·"'· Scimtisr. 
25 July l'N2) 

Hi- tech insulin 

Protein engineers from York Uni\"o:rsity haw 
produced a modified wrsion of insulin and haemoglobin 
with potentially major medical applications. 

Around three 4uar1crs of diabetics now use 
genetically engineered human insulin. which ha.c; been 
a\"ailahle since 1'182. Howe\·er. when it is injected, the 
molecules lend to cling together rather than dispersing in 
the hody. Diar.t!tics· hlood-sugar lewb can therefore be 
seen lo fluctuate throughout the day. 

Profes.<;<1r Ciuy Dogeson and his team al York have 
designed a new molecule with altered amino-acid side 
chains, which induce mutually repulc;ive forces in the 
molecules. causing them to hrcak up and disperse in 
diabetics· bodies lik1.· natural insulin in non-diabetics. 

In the new form, insulin might even he usahle in 
skin patches. It is undl'rgoing toxicological tesLc;, anJ 
Prof..:s.-.or Dogcson is optimistic ahout iLc; long-term 
potential. 

Another hrcakthrough could come with a new 
\"er,ion of haemoglobin. Linmodified hacmoglohi11 is 
umt;1hlc ;ind cannot ddiwr oxygen to tis-.ucs oulside red 
hlood cells hccausc the hond it forms with OX}gen is loo 
:..trong. The protein engineers ha\·e replaced an 
asparagine side chain with lysine, reducing the 
molecule\ strong hold on oxygen and making it 
poh:ntially sui1ahlc <L' a blood suhstitute. 

The new suh,tancc" arc likely to ha\"e a longer 
shelf - life and grealcr hiocompatihilit y wi1h different 
hlcKid groups than red cdls from human hlood. (Source: 
Cl1cmi.1"try & /11dmtrr, 21 Scptcmhcr l'N2) 

Riosourcc ( icnctir~. m;iss produces nature\ 
sun"rccn 

The small US company, Riosourcc ( icnctics ( "orp., 
ha' dcn:lopl'd what it feel' is a m;in-made answer to the 
man - maJc menace of !he Antarctic 01onl' hole. 
Recogni1ing that dark-skinned people, who ha\'c 
Jc\'clopcd a p•otccti\"c skin pigment. melanin, Silicon 
Valley \"enturc Citpitalist Helen C. Leong ·who had just 
helped lo form Bio,ourcc ( i.:netics · wonJcrcd whether 
thl' company's "gcncwarc" could he uscJ to mass produce 
this natural sun-screen'! Previously, the only way to 
collect melanin was to cxlract it painstakingly from such 
exolic sources as cut1lcfish. That made the price $9.'\.00 
a gram - or $2,9'>5.00 an ounce. Now Biosource brews 
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melanin for k.-s.-. than SI a gram. us10g fermentation 
\"l."SSCls. 

Two skin creams and a lipsrick i:icorporating 
Biosourcc·s synthetic melanin arc already a\·ailahk in 
Euro~. In the Ur.iled Stak--s. a melanin-ba.o;cd sunscn.-cn 
i." in the final slag'---s of FDA k--sling and could reach the 
market late in 1993. 

Leong nexl plans lo slarl a company lhal would 
try to plug the 01onc hole by spreading 1ho11.o;and-. of 
pound-; of fine mdanin partick.-s f mm high- flying 
aircraft every two or thrl.>c years. Detail-; from: 
Biosourcc Genetics Corp .•. U3J \'aca \'alley Parkway. 
Vaca\·ille. CA '))fl<'<.'\. USA. (Source: Biolt'clu10/og_\· 
Bulletin. ~plcmbcr 1992) 

R'---scarchers al Oxford <ilyco .. 'iystems (O<iS) and 
the llni\·crsily of Oxford s;1y th·:y haw de\·cloped a 
rcvnlutionary syslem that allows the systemalic 
sequencing of oligosaccharide. mnleci;lar s1ruc1ures. 
commonly known a.'\ complex carbohydrales. 

The in\·cnlion introduces a technology 1ha1 US\."S 

arrays of cn1ymes in ma1hema1ic.1lly delermined mixes 
and relics on sophisticated soflware algori1hms. 
R'---scarch into these molecules is gi\·ing new insighL' inlo 
di.;,ca.'\Cs such a_., arlhrilis. a.c;lhma and AIDS. (£xtrac1ed 
from Cl1rmic11/ .\/arkrtiTlg Rcporra. l'I Oclohcr 1'1'12) 

Gene 1herapy lrealmenl ;1s pos ... ihility for some 
forms of RP 

Ciene lherapy may offer an effecli\·e lreatmenl 
for some forms of retinitis pigment<~1 (RP). according 
to researchers al the Universily of Texa.' Soulhwe!".lern 
Medical Center and 1hc Jule~ S1cin Eye lns1i1u1e. 
l!niver~.ily of California. Los Angeles (lTCLA). They 
ha\·c succeeded in correcting lhe di'iC;1se called "relinal 
dcgcneralion slow" (rd'i) in mice inrnlving 1he ~me gene 
1ha1 causes RP in humans. 

The researcher!". U'iCd germ-cell therapy. which i~ 
unsuitable for u!"ll! in humans; however. work i'i ongoing 
to in'il!rl the normal rds gene inlo ;i modified herpes 
simplex viru'i, which can he injected directly into lhe 
retina.;, of affcct•:d ad uh mice. If the 1echni4ue i.;, 
effective in mice. it could lead lo ~ .. re gene 1hcr<1py for 
RP in human'i. 

"This s1udy suggests 1ha1 somatic gene 1hcrapy for 
some form!". of relinili!". pigmcnlosa may he po!"l.c;ihlc", said 
Ciahriel H. Travi'i, MD, a ncurohiolo~i'I at lhc 
University of Texas, adding Iha! human lrial'i ;ire slill a 
long way off. Dr. Travis is lc<1d author of a report on 
this work recently published in the journal Nr1mm. 

Dean Bok, MD, Dolly Urecn profes..sor of 
ophlhalmolo~y al the Jules Slcin lns1i1u1e noled, "This 

study is cxciling b.:cau.'\C ii L'\ lhe fiN naturally occurring 
animal mulation for inheri1ed relinal degcncraiion 1ha1 
has direcl rdc\·ance lo human retinili.'> pigmen1osa.­
(Ex1rac1ed from Oplulzalmic Timt·s. I St:p1embcr l'><12) 

Hitachi de\·dors an1iulcer dru~ 

Hitachi Chemical Co. Lld .. Tokyo. said il i_, 

working on a nm·d an1iulcera1iw drug. The drug. 
dcwlopcd originally by Chiron Corp.. con.o;i.'\b of 
cpi1hclial grow1h factor (EGF). The compound L'\ 
produced lhrough recombinant D~A technology. 
Rcporledly. lhe drug suppr'-'S.."'-'S ga.'>tric acid sccrelion 
and al"il:) promok·s lis..'\ue repair. ll oder an agr'--cment 
wi1h Chiron. Hilachi Chemical will manufacture and 
markel E<if in Japan. The company hoP'--s to launch 
lhc Jru~ in lwo or three yea~ and expccL' lo gain a 
si1cablc share of Japan's annual antiulccrati\-C mark1~I. 
which is '--stimaled 10 be worth around -100 billion yen. 
(Source: .\fdiral\- llilrf BiottYl:nology :\"(·l\·_rn·11td1. 

5 October 1'192) 

:"cw ·nu \·accincs from silkworms 

Daiichi Pharmacculical of Japan ha.' Jewlopcd ;1 
new oral influcn1a \·accine using silkworms. Daiichi\ 
vaccine works by exploi1ing ihe only par! of the \-irns. 
lhe haemagglulonin. lhal is ncc'-~..ary for inocula1ion. In 
addition. silkworms arc ea.'\ier and le'' costly lo breed 
than chickens. whose embryos arc used in cum:nt ·nu 
\·accines. A commercial \·accinc using 1his melhoJ is 
some 10 years away. and already Daiichi is looking 
towards future applications for other kinds of viruses_ 
(Extraclcd from AsiaTI Ila// Strl't'f Joumal. S June 1'1'12) 

Expcrimenlal Lyme disc;to;c \·accinc le'il resuhs 

Tests of an expcrimen1al Lyme di~w.e vaccine 
showed prolcclion from infection plus ridding ;ittacking 
ticks of the disca.c;c·causing bacteria. Researchers al 
Yale lJ niversil y School of Medicine and Jfan ard 
ll nivcrsily School of Public Hcahh said the v;1ccine will 
need al lea.sl lhree lo 'iCVen years of ;inimal and human 
tesling heforc heing ma•lc available. In 1csts on mice. 
1hc vaccine offered a prolccli\·c immune rc'iponsc ;igain~I 
!he spirochete hacteri;1 c;irricd hy licks from ;inim;11'. 10 

humans. A fler a lwo· week period. none of the .\II mice 
inocufalcd wi1h the vaccine was in feclcd hy the hac1cri;1. 
hul half of lhc 2ti mice lhal received a pbccho were 
infected. None of the licks exposed lo lhe \·accim: 
retained the bacteria. There is 'ii ill a 4ues1ion about 1hc 
efficacy of lhc vaccine 11gains1 the diffcrcnl str;iin~ of 
bacteria found in different JMrts of lhc United St;ile,. 
(Extrac1ed from Wall Srrrrt Jo11mal, l<i June JIN2) 

Genetically cn&inecred liver cell" lo he le'\led on 
children 

(ienelically engineered liver ccll'i may he U'iC<l lo 
!real children wilh acule liver failure. The procedure 
has already been tested on mice and will he tested hy 
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n..-scarchcrs at Baylor ( ·ollc:ge of Medicine (Houston. TX) 
on children wh<~ life i.-; threatened 1.!ne lo acute liwr 
failure. The treatment could be u..;cd for 
phcnylketonuria (PKC). which is cau.o;cd by a defect in 
the ~enc that cod\.-s for phenylalanine hydroxylasc 
(PAH). Thi. ... enJ'ymc is n\."Cdcd to con\·ert phenylalanine 
into tyn~inc. ln..o;crting the PAH gene into mouse liver 
cello; and injecting th\.~ into PAH-dcficicnt mice 
r\.-stor\.'S PAH acti;;ity to normal lewlo;. (Extracted from 
:\"e"· Sc:ic•tUist. Ill <ktober 199~) 

SIBIA succ\.-S.'i with Auheimcr·s diagnostic a.'i..'\a\ 

The SIBIA Inc. diagnostic ii.'i.'iaY for a prOlcin 
a.'i..'\ociatcd with Al1heimer·s di.-;ca.-.c correctly identified 
specific gene carrier members of a family with pn..-scnilc: 
hereditary AIJ'heimer·s di.<.ca....c. The data showed 
significant and age-dependent reduction.." in the Incl-; of 
~luhle amyloid precur..or proteins (APP) in the 
caehnl\pinal nuid (CSF) of affected family members. 

Th.: data furtha support the hypoth\.-sis that 
reductions of soluhlc APP arc indicatiw of th.: 
deposition of amyloid in neuritic plaqU\.'S and in ccrehral 
hlood n-s....cl wall'\ - a..., i.-; found in Al7heimcr·s sufferers. 
Currently. the identification of th\.~ le'."ions al autopsy 
is neces...ary for doctors to finally confirm the diagnosis 
of :\l1heimer\. Prior lo death. diagn~is may be ha....cd 
on physician c\·alu;1tion. neuropsychological h."!>ts and 
hrain sc;ms. none of which arc dcfiniti\·e. D.:cail'i from: 
The Salk lnstituh: Biotechnology Industrial As.'>OCiates 
Inc. (SIBIA). :ill) Coa.o;t Boule\·anl South. Suite JOO. 

L1 Jolla. CA 1 1~0.'7-4<14 I. l"SA. (Source: Biotcdurolo~y 
811/kci11. Scptemher 1992) 

\licrohial ant;ic,onists hlockin& h\ poxic in juries to 

neuronal cells 

Kyowa Hakim Kogyo Co. Ltd. ha." discO\·crcd 
that a compound nameJ E.1.i-242 isolated from a fungus 
Vcrticillium sp. proh:cL'i neuronal cell-; and that it i-. 
effective in blocking the damage after ccrehral 
haemorrh;1gcs. The compound is an antagonist for the 
NMDA receptor complex to pre\·cnt hypoxic injury and 
is the first microhial deri\·ati\e with such effect. The 
company plan' lo use thi., compound as a dru~ lo 
prevenl after-effect-. of conditions ~uch as c.:rebral 
hacmorrha!!e. 

The company screened rou!!hly 12.000 'itrains of 
micro-nr!!anisms to ohtain an antagoni~t capable of 
suppre-.sing 1he excessive acti\'ation of 1he NMDA 
receptor and discovered that lhe active substance 
produced in the cuhure broth of ii fungus. Vcrticilli11m 
sp .. is effective in suppres.,ing 1hc 41ctivi1y. When 
this acti\'c suhsl<1nce wao; isolated and purified. the 
company di<;co\·ercd that it cnnsi!\tcd of eight 

kind' of ana!ogous compounds with bioxanthraccnc 
structure. 

Further information is a\·ailablc from Kyowa 
Hakko Kogyo Co. Ltd.. Public Relations and 
Adwrtising Dept.. l -b-1. Otemachi. Chiy«xia- ku. 
Tokyo 100. Japan. (Source: JETRO. A1.:g.ust 1992) 

Anim;al and li\"rstocl applications 

Animals a.<; protein factories 

Almost any protein the human body· prodUC\.'S can 
also be made in Olhcr animal-;. if their genes arc 
programmed correctly - which giR-s goa!S. pigs. cows 
and o!her mammai'i the pOlcntial of being. turned into 
"bioreactors·. or. in cs....cncc. drug. factories. 

Until now. many of the problems in creating these 
bioreactors ha\·c bt."Cn technical. such a.'i gelling the right 
genes in place and gelling. the protein expr~<.cd at high 
enough lc\·cl-; for commercial sucCl.'S.'i. Many of these 
problems remain. but sneral compani\.'S say real progrcs.'i 
ha-; been made and arc only a few years away from 
IC'iting their protein." in human clinical trial'\. The 
prohlcms thal remain ha\·c a'i much to do with the legal 
arena a.<; with the scientific one. 

Rein Strijker, c;cnepharming Europe RV. a 
Leiden. '.'\ctherlands-hao;cd su~idiary of CienPharm 
lntcrna1ional. is dcwloping transgenic cows thal will 
produce human lactoferrin. an antimicrohial protein. in 
their milk. The firm's concern. like that of olher players 
in the fidd. ha.' to do with who owns key riroc:cs....c<> 
needed lo create transgenic mammal,_ Pharmaceulical 
Proteins. in Edinhurgh. Scotland. is aiming lo gel human 
alpha- I antitrypsin (a protein that help., lo keep cello; 
cla.-;tic). made in sheep's milk. inlo clinical !rial' in 1994. 

Patcnls arc not lhc only is.o;ue lroubling 1hc makers 
of thc'ie interspecies factories. The other is uncertainty 
;ihoul what guidelines the Food and Drug 
Administration (FDA) is going lo lay out for approving 
proteins made !his way. Potential rcgulalory concern<; 
may include the degree of genetic modification an 
organism undergoes and its polenlial threat to 1he 
environment. a'i well a.-; the potential for impurilies such 
a' "iruscs or agenls lhal could cause ~crapie. 

One de\·c!opmcnt of interest wa<; the pos.-.ibility of 
gelling goals to produce CFTR. !he 1ransmemhrane 
protein that is dcfcclive in cystic fibrO'.'iis, in their milk. 
Scien1is1-. hope to use the hioengineered protein to 
repl;icc dcf ecti\'c CFTR in cystic fihrO'.'iis palients. 
Cicn1ymc Corp. ~I framingham, Ma,o;;1chusct1s can now 
produce only microgram quanlities of CFTR in milk · 
hut wi1hin a di:cade 1hey hope 10 scale up and produce 



- 56 -

clinical quantitie!'.. (Extracted from Sde11a. Vol. 257. 
:!8 Augu..o;t 1992) 

'Flu fall-; fowl of "magic" \·accine 

Chickens injected with D!"A from a lethal \·iru..-. 
arc still ali\·e anJ healthy after ha\·ing Ix-en exposed lo 
the li\·e \·iru..'i. The DNA appears lo have immunil'£d the 
chickens again.-;l the \·irus, a lethal form of influenJ'd 
c-.tllcd fowl plague which would normally ha\'e killed the 
bird-; within four days. 

Thi.-; the first time that \·accinalion with "nakcit· 
DNA ha.-; been shown to confer protection to a recipient. 
anJ confound-; the sccptici-;m mosl \·accinc researchers 
ha\"c cxpn.-s.o;cd about the approach. Rob Webster of 
St. Jude Children's Hospital in Memphis. Tenncs.'iCC and 
Harriet Robin.<;on, professor of pathology at the 
Uni\"ersily of Mas.'iachu..-;ctl.s in Worcl.-stcr. successfully 
protected .J5 out of AA chicken.-; by injecting them with 
a whole gene from the \·irus. Each bird n~cci\·cd three 
dOSl.-s of IOO micrograms and booster doses lhrl.'C weeks 
later, then had drops of the li\'C \·iru..-; inserted into their 
nostril'i. Only two bird-; out of 87 control bird'i survived 
exposure to the li\·e viru.'i. 

Webster and Robin.<;on ha,;c no idea how the 
DNA \·accinc works. but smpccl lhal lhc gene migrales 
inlo the chicken's cell-;. which lhcn manufaclurc lhe 
prolcin spike normally made by lhc virus. The body 
rccogniJ'CS lhc protein as foreign and this primes lhc 
body\ defences for a real attack. 

She and Wch~ter stres.'i thal 1hc approach needs 
extensi\·c examination lo evalualc how safe and cfrcctivc 
il is, and how besl lo administer doses. before il could be 
c~m!'.idercd for use in humans. 

Robinson thinks that DNA vaccines have great 
potenlial because they arc only parls of viruses. Many 
\'accincs arc ·auenuated" or killed whole virusc'> which 
could be contaminated wi1h li\-e virus. Nor arc DNA 
vaccines a.'i difficuh lo produce a.'i vaccines ba.<ied on 
purified proteins extracted from vi ruse'>. This exlraction 
process involve<, several step<, which can di<,lorl the 
protein so lhal il differ'> from the one produced 
nalurally. AL'>O. Robinson believes thal in DNA 
vaccinalion. the protein is produced by the cell in its 
natural form - a.'i if the whole vims wa\ there - and thi\ 
cau<,cs both antilmdies to form and triggers lhe immune 
syslem lo produce prolccrive cell" called T-ccll\. She 
says lhal prolcin'> only elicit an anribody response. She 
reported that the \accinaled chicken~ produced few 
antibodies at fir.-.t. only producin)! more when they were 
exposed 10 the real viru.-.. 

Other ~roup~ demon•.traled .-.imilar work al Cold 
Sprin)! flarhor. Ciary Rhode~ and col!e;t)!Ues al Vical. 
a comp;my ba.scd in San Diego. C1lifornia, injected 
mice wirh gpl 20, a protein made hy HIV. They did 
nor cxpo~c the mice lo lhe re;il virus, hut report 

finding antibodil.'S lo gpl2ll and T-ccllo; lhal recognil'cd 
dummy cell-; coaled with a key fcatur~ of the gpl211 
protein. 

Margarl·l Liu and collcagul.'S al lhc Merck 
Rl.-scarch Laboratories al Wes! Point. Pcnnsykania. 
injected mice with DISA from a virus which cau.o;cs 
inllucnJ'.a in mice. (Source: .\'t•1,· Scimtisc. 
31 October l'N2) 

Conwrling wa.'ilC into animal fl.-ed or fcrlili.1cr 

The ECOBAC pnx:es.s is aimed al ahauoirs. 
brewcril.'S. food processing planl'i, sugar rcfincril.-s and 
olher indu. ... tries with a major organic wa.-;tc problem. 
Dcnni'i Evers ha.'i formed Ri\·acros.s Lld. lo market the 
process. which he says is "light years· ahead of ~he first 
ANOX syslem he promoted in lhc 1970s. It is a totally 
biological proccs.'i. pro\·ed in three prolonged pilot sludy 
projecl'i in AU..'ilralia. Suitable wa.sll.'S can be conwrted 
into c<lmmercially \'aluable products. including pdlclil'l·d 
fish feed... fortified peal or organic horticul!ural 
fcrtili;rers. Dclails from: Ri\·acros.'i Lld .. Vnil 17J. 
Shrub Hill lndu.'itrial Estate. Worcester WR4 '>EL, UK. 
(Source: BintechnoloKY Bulleti11. September 1992) 

Aquaculture 

World fish catches haw been s1uck al around 
IOO million Ions a year for ~\eral year,. This figure 
includes freshwater catches (;1houl 14 million Ions). and 
all manner of non- fi<;h sea life - from lohsteh and 
turtles to seaweed and worms. Ahoul 15 per cent of the 
total comes from fah farms. the res! from wild stocks. 
One ton in every :!n is now tuna. c<1plured u,ing huge 
drift and gill nets that slrelch for miles aero~-. the ocean~. 

Despite the rapid growth in fi,h farming, the 
polential for incrcao;ing global production of fi•.h and 
other a4uatic food may he 4uite limited. Thi.-. is partly 
because the gains in dome,licated fi,h arc likely lo he 
offset by !he decline of overfished wild :<.loch. 

The only large unlappcd m;1rine re,erve:-. ;ire the 
\3.\I numbers of hill, a kind of shrimp. in !he waters 
around the Antarctic. Some es1im;11es put the theoretical 
oulpul of this resource al l!lO million Ion' a year. which 
is e4ual lo the entire world catch of ewry1hing cl'c in 
the ocean\. 

Meanwhile, the output of fi~h farms grows hy 
h lo 8 per cent a year. More than half 1he ,almon 'erwd 
round the world lo<l<1y is farmed, ;ind a 4uar1er of the 
shrimp.-. and pr;1wns. The fulure will '>Cl' "very large fi,h 
Cil)!e~. more akin In oil in,lallalion' 1han foh form,. thal 
coin hold huge numbers of foh in more exposed off~horl' 
local ions". 

Hopefully, lhe'e oH,horc farm .. will do k" 
ernlogical damage than l"Xi,ling aquarnhure, which 
USUrps valuable Well;inds Whl'rl' wild ri,h ~pawn and 
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rl."\:'J. and pollull.-s rna.o;tal wah:rs with fish k-.:d and 
p..-sticidcs. But the big constraint is the supply of iish 
feed. \lost farmed fi.,h arc l·arni\·nrous and require a 
constant supply of" ild fish from the oceans. !I.fore than 
a third of all the wild fish caught today is conwrtcd into 
m.:al. partly fnr animab such a.s chickens. but 
incrca.,ingly lo fe.:J farmed fi..h. 

The futur.: could lie in herbi\·1irous fish. St.:p 
forward. the c;irp ;md the tilapia. Carp. already widely 
farmed in .-\sia and Ea.'\tcrn Europe. could soon he 
appc;irinl! on Wc.,lcrn plates in their million.•.. Likcwi~ 

tibpi;i. a br!;c herbivorous frcshwah:r fish from Africa. 
often c;ill.:d the "a4uatic chicken·. (Source: :\"cl\· 
Scimti.~t. 5 September l'N~) 

Agricultural applications 

'.\cw tom;it11 \·aricti.:s lhroug.h g.enctic eng.in.:cring. 

The t ·s Departmcnl of Agrirnlture (l'SDA) ha." 
dear.:d C;ill!.:n.:·-. hiocngine.:r.:d F/tn·rSu1:r tomato for 
comml.·rci;il production. The ruling allows th.: tomatoes 
lo he l!rown and ... hipped anywhcr.: in th.: linited Stales 
without funh.:r permit .. or apprO\ak 

( ·ommenting on the rulinl!. Tom Churchwell of 
Call!.:ne Fn:-.h (the suh-.idiary c.,lahli.,hed in January 
1 1 1<1~ lo !!row and market the tom<1toes). says ir will 
enahlc ( ·;ilgl.·ne In begin scaling up field production 
ahl·;id of the expected launch in lale summer )CNJ. Thi: 
company i' awaiting formal r.:sponsc from an FDA food 
,afcty re\"iew before beginning te't marketing. 

D'.\r\ Plitnt T cchnology (Cinnaminson, l"J) will 
k,1-market ;1 tomato in l'l'J.\ that w;is dc\·clopcd with 
cloning h:chni4ue-;. The test i .. th.: firs! pha..;,c of a 
plitnnl·d intmdul·tion of a J!Cnetic;illy engineered tomalo 
in !he mid· l'l'llh. DNA Plan! ~id the new \'inesweel 
tom.110 will he firmer lh;m current types. enahling ir lo 
hold up under shipping helter. The company alo;o claims 
the 111ma111 ha-. a heller liL\le ;md a longer shelf life of 
'e\en 111 ll.'n day' "" rnmpared wi1h three to four days 
for the 1ypi.-;1l lomalo. In addition. the Vineswect 
h1m.110 will ripen nalur;illy during lransporl, wherc;t\ 
11lher v;sricties arl· ripened arlificially. A six-month 
market lcsl will indudc s;1lcs of the tomatoes in slorcs in 
a yet lo hl· chosen city. 

:\.fcan\\hi1e. Calgcnc ;md IC'I remain locked in a 
di,pulc mer pah:nh rclaring lo one of the genes. The 
l 'S p;1h:nt office is continuing lo review hoth 
applit·a1ion,, and adjudic;1tion could lake two lo three 
yc;ir,_ ,\ 'p11IH·sp1:r\on for C1lgcn•: '"Ys the CS palcnl 
ofrit:c rnic,1; do1.·, nol affect it' commcrciali1a1ion 
pm~ramml·. 

l 'nifomh Ply. l.td. of Au,lralia. has recently 
;innuun('ed ils plan lo lc\I a nl·w \'arid y of lomCtto. Thi' 
lomalo is idl·n1ical in all respect' to l'xi-;ling lom;itocs 

exc.:pl thal the fruit i.-; able lo ripen on the plant longer. 
gi\·ing il a belier fla\·our an;J the ability lo withstand 
damage in transport. The impmwmenl is achie\·ed by 
inhibiring the gene responsible for the softening proccs..o; 
as fruit ripcn.'i. making use of modern bio!cchnology 
know-how. 

The tomatoes produced will be proccs.scd by !he 
C~IRO Food Rl.-scarch Laboratory in Sydney. This 
opcr.tlion will he limited lo trial-. and the fruit will nol 
be us-:d commercially hy l'nifood.-;. If lhe trial'i arc 
succes.-;ful. tomato planls could be ready for commc::cial 
use in JlN5. Thi: h.'SL'i arc part of a major fea.o;ihiliry 
study Unifoods is conducting lo establish if ir can use 
\'ictoria as a producrion ba.o;c to supply rhe Asian 
markcL'i and pos.o;ibly lhe Northern Hemisphere (oul of 
season). a.' well a.' the domestic market. with lomato­
bao;cd product\. 

The tomato l:a.o; been dcwlopcd by ICI Seeds in 
the United Kingdom and ha.-. already hcen succcs..;fully 
tes!ed in !he l 1nilcd Kingdom and the United Stales. 
The At1slralian field lrial' ha\·e been approved for safety 
by the Federal Ciovernmenl's Genetic Manipulation 
Ad\-i.'iory Commillee. 

In the meantime, Unifmds will be engaged in a 
dialogue about the application of this technology with 
inlefl-sted parties. 

D!'IA Plant Technology (DNAP. Cinnaminson. 
NJ) ha.-; announced plans to begin test -marketing irs 
biotechnology tomato hy next year. DNAP is growing 
rhc tomatoes - which were developed using somaclonal 
technology lo generate new plants from ccll'i extracted 
from rhc tis.o;u.:s of selected plants - al sc\·cral silt:'> 
during 1'>92 and says rhal by Ocrohcr it will ha\"c 
completed a four-city lest of the product. The tomalo i ... 
designed to stand up heller in disrrihurion and hav.: a 
longer shelf life than conventionally bred produce. 
DNAP says ils joinr \·cnturc with Du Pont, calkd 
Frcshworld, would he a "logical" seller of the tomato. 
(Source: European C/1cmicul .\'ewx, 9 !'lovemhcr llJIJ2. 
Wall Str.·ct Jmmal. 21 August 1992. A11Jtra/aJia11 
Bioted111olo1:y. Vol. 2. No. 5, October l'J'>2 and 
Clrcmica/ Heck. CJ Scptl·mher l'N2) 

A heller polalo? 

Biologisl.'i at Monsanto say they h;n:e developed a 
polalo with significanrly incre<L'ied \larch levels ;md dry 
matter conlent. 11 is the first succc:-. .... they add, in 
incre<L'>ing a nalural plant hiopolymcr lhrough genetic 
cnginl·erin~. and they arc now working on olhcr crop~. 
including corn and lomaloc... Higher ~larch levels in 
polatoc~. ~avs Mon~anlo, could mean reduced co~I for 
food proce~~ors and lc~s oil ith~orbcd - and fcwn 
calori1·s - in friend foods. The re~u11~ were achieved hy 
inscrlin~ ii gene from fsdrrriclria coii that codes for the 
cn1yme responsible for ~larch production. Monsanto 
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hopes to make the line of potatoes commercially 
;1\·ailahle by the cml of the decade. (Source: Chmrical 
IJ(·t"k. It> Scplembcr l'N2) 

New polalo \·aridy 

L1lgene Pacific Pty. Ltd. proposes lo field-trial 
!!Cnctically engineered potatoe.... The trial will be 
conducted with the frrtil.: culti\ar Dnirt-e. which is 
widely grown in Europe and North Africa. The planb 
ha\·c been cng.incercd with a kanamycin resistance gene 
(used during i11 i·itro regcneration of plants) and a 
bacterial gene causing cy111kinin over production. 
C:ytokinins an: naturally occurring compound(s) 
produced by all planb. including potato. In pol trial'\ of 
trans~cnic potato expre~'\ion of the cytokinin gene ha." 
caused ;m incr .. :;t'iC in tuber number and an im:rea.'>ed 
yield in some lines. Potato lines showing increased yield 
would be exlremdy \·aluable to potato growers. 

To get ;m :1c:urate mc:t,un: of perfmmi!nce. the 
lransgenic potato must be triallul in lhe field. The 
proposed trial will oc.:ur in the summer of 1992 -•>:\. at 
the Field Station of the l:niwrsity of Melbourne 
(localed on the western edge of metropolitan 
\tclhournc). The plot is surrounded hy gra/ed or 
culti\-;11cd land. bur no polaloe., arc grown anywhere 
nearby. There is a slight ri-;k of pollen spread from 
the trial silc lo other potatoes by insects or wind. 
('on~quently. the trial sile will he S1:par<1led from land 
used for potato growing by a border of 500 melres in 
width. 

For funh'-'r information contact: Dr. Michael 
Dailing. C:algc:nc: Pacific Pry. Lid. (Tel: (OJ) 41 11 'll\44: 
Lax: (0.1) 4 lh I 7h I. (Soun:c: A1wra/aJia11 Biotcclr110/ogr. 
\'ol. 2. No. 5. October 19'>2) 

Two comp;rnie., cooperate: in the vir;1l insecticides 
field 

Biosy-. and Sando1 Agro Inc. ha\·c agreed to 
cooperale in the development of insect -speci fie viral 
insecticides that could potentially compete in a world­
wide market worth owr SI billion. 

Known as haculoviruses, these na1ural pesticides 
arc said to he safe 10 humans, wildlife. waler, soil and 
plants. If successfully commcrciali1cd, they will prolccl 
against a variely of leaf-eating pesto; lhal damage crops 
'iUch as collon, corn. soybeans and vegetables. 

Sandot and Riosys expect to complclc 
development or the first haculovirus producls by the end 
of l'l'J-t. 

Although the insect- killing properties of 
haculoviruscs have been known for some lime, their 
high manufacturing cosls have inhihired 
comr.iercialil'ation. The goal or the join1 project is 10 
devcl0p cost-cffcc1ive methods of m<1ss produclion in an 

ca.-;y-10-USI: and stable formulation th<ll abo meeb 
Environmental Protection Agency rcgi ... tration 
requirements. 

A haculovirus. isolat~d from 1he celery looper. is 
being tested in the fo:ld again-.! the couon holhrnrm and 
the tobacco hudworm. (Ex1rac1ed from Clr.·miuil 
Mark(·till}! R(·pcirta. 12 October 1'1'12) 

Cicndicallv engineered diseasc resislanl 
grapcnnes 

Groupe Moct & Chandon i., looking at genetic 
engineering lo dewlop wine gr.ap'-·s that arc resist;mt to 
disca.-;c. Currently. the wine indu-.1ry uses million-. of 
Ions of expensive fungicides. herbicides and pc.,lici<les lo 
protect grapes used lo produce wine. Howewr. years 
will pa.'\.s before there is sufficient confidence in the 
quality and safety of wine produced from altered 
grapevines to allempl selling ii. A' an indication of how 
new the field is. only the \·inc:' cxi ... 1: wine ha' yet lo he 
made from them. Yet the scicnce is making r;1pi<l 
progress. (Extr;ic1cd from Wall Strar lmmal. 
18 Scplcmbc:r 19'>2) 

A proces.s that would en;1ble corn. wheal ;rnd 
other crop growers lo pr:idun: normal yields in limes of 
severe drought h;L<; been discm·ere<l b~ Dr. Bruce Roser 
al the lnstilule for Anim;1I Physiology. l'nilcd Kingdom. 
While working on research into human organ lransplanls. 
Dr. Roser discovered the key lo a pl;mt's ability lO 

wi1hstand drought condition\. Research poinkd to a 
sug;1r- likc molecule called lrchal1he whil·h. when addc:d 
to a range of compounds. enabkd them 10 be: dried 11u1. 
then resu.,cilalcd al will. The di-.rnwry could lc;ad to lhe 
dcvc!opmenl of drought - resi ... 1anl grain and ha.' 
applic;1lions in the food and pharmaceutical indu .. 1ries a., 
well. Japanese ;md l 1S companie., ;ire: now vying for the 
commercial production and paknl franchising of the 
process. (Exlraclcd from FccdJ111ff1. IX May l'N2) 

Biotechnology breed-; gianl lily 

A research group al the Okayama Prcfectural 
Agricultural Experiment Slalion \OPAES) say-. it has 
U\ed biotechnology lo develop a new breed of 
ornamental lily. In experiments. 1he group cros.,hred 
1wo conventional lily breeds, then j,olatcd an embryo 
from the pislil of a hybrid produced 1nrough 1he 
breeding. 

The embryo was 1hcn cultured in a series or 
media lo produce planllels. Cuhivalion of the plan1lcls 
resuhed in plan ls 1ha1 produce upward· facing, cream -
coloured flowers. Wi1h a diameler of ahoul 211 cm, the 
flowers arc around twice the site of convenlional lily 
flower.-;. According lo the re.\carch group, the new hrced 
has a rapid growlh cycle, rcaching the stage of flower 
development wi1hin 1wo years of ~calc planlini;. 
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Con\"cntional breeds haw a growth cydc of three to four 
years (Source: McGruw Hill's Bioteduu1/0K_\" 
Nt•"·s1·:utd1. 3 August 1992) 

~ .. ·w chrysanthemum \"ariety genetically 
engineered 

Florigenc (Rijnsburg. the l'\etherland<,) has 
de\ eloped a grnctically engineered chrysanthemum with 
a transplantc.:d gene to turn it from pink to white. The 
\·aricty. de,igriatcd Floriant. could become Europe's fi~t 
genetically en!!ineered plant h> gel marketing approval. 
Hm\e\'l:r. \.'nvironmentalisLs fear that genes from this 
and other more radically altered man-made plant 
\arictil.'-. niuld spread into the environment and cause 
unforc-.\.'cn conscqucnC\.'S. 

Roh\.'rl \·an Jcr Mcl.'r. Florigl.'ne·s R&D manager. 
s.1id "the new \·aridy reacts almost exactly like the 
original onl.". The diffcrcnc\.'s arc much smaller than 
when mutating v;uidies using radiation, which is 
common practice in chrysanthemum breeding". 
Florigen\.' ultimately aims to breed flowers that will 
dchi.:r high yields while allowing farmas to comply 
with strict pesticide controls cffccfr:c from 1995. 
(Source: Tcc/1110/o~y Cpdate. 7 September 1992) 

Fungirides from herbs 

A group of British scientists h;L<, embarked on an 
cnvironm\.'ntally fril.'ndly proj\.'cl lo extract safe natural 
m>p-prol\.'cling fungicides from herbs that arc 
wmmonly used in C!K>king. ml.'dicinc and perfumery. 

Rc,carchcr ... al Strathclyde University. who arc 
wdl known for their studies inrnh·in!!, the use of natural 
rnmpound-. of tropical ~Ian! origin lo treat a variety of 
hum;m di-.ca ... e-.. have joined forces with scientists from 
the Scotti-.h Agrirultural Collq!c to investigate the 
componenls in planl oils which gi\·c a fungicide effect 
and find wa~>. in whirh their pl.'rformance can be 
improvl.'d. 

:"'atural pesticides from plant ongms offer a 
numh\.'r of lk ... irahlc properties. They arc far lcs.~ 

dama!!in!! lo the environment than many synthetic 
compounds currently in use, because they arc 
hioJegradahlc and therefore do not accumulate in the 
·"iii. Some pc,licidcs of thi-. type. among them dcrris, 
pyrcthrum ar.d nicotine. have hc.:n used for a long tim.: 
a!!ain-.1 in-.crh. hut it ha>. prov.:d less easy lo find 
rnmparahlc natural fungiridcs. 

The Srnllish !!roup aims lo giv.: spC'cial allcntion 
to a wide range of rrop dis.:as.:-. which cause serious 
problem-. to cereal growers. They also .:xpcct major 
hendih for human and animal hcahh to rcsuh from lhl'. 
rr~carrh. Some of the rnmpoun<ls rh.:y arc studying arc 

active in controlling fungi which produce cotoxins in 
foods - very harmful substances which can accumulate 
in the body. 

Further information available from Professor 
Peter Waterman or Dr. Sandy Gray. Pharmacy 
Department, Univc~ity of Strathclyde, Gla. .. gow, 
Scotland Ci I I XQ, UK. (Source: Tech M<mitor, 
March/ April 1992) 

CSB- RRU collaboratin: rrojcct for mulberry 
silk industry 

The World Bank is c:npha.,izing the development 
of mulberry scriculture in l:ldia for which th.: Central 
Silk Board (Ministry of T extilcs. Government of India) 
ha'i initiated the National Saiculturc Project. The 
Regional Research Laboratory at Jorhat is receiving 
financial a\.sistance from the C(.ntral Silk Board under 
the World Bank Fund for a rc~carch project on the 
pathological problems of the mu;hcrry in North-East 
India - survey and identification oi disca..cs, studies on 
their biology and management. 

It is expected that identification of pathological 
problems of the mulberry in the north-.~a.,tcrn region of 
India and development of a management technology will 
he a significant impact on the survival anc: growth of the 
mulberry silk industry of the region in p.uticular, and 
lhc country in general. Although scattcrd report<, on 
the occurrence of disca<,es of the mulberry arc available. 
systematic investigations ha\·.: not yet been taken up for 
survey and idcnti fication of such disca~cs, their 
occurrence and a\.<;es.<,mcnt of disease ir.cidcncc, 
particularly on a local and regional ha<;is. Los.<,es ;n terms 
of quality and quantity arc yd to be assessed for many 
of the di:.::a<,cs recorded so far. Such information will he 
helpful for the development of appropriate mcac;urcs of 
disease control. Varieties ri:sistant to a numh.:r of nccs 
and/or species of pathogens arc to he dcvdopcd. 
(Source: RRL News, August/September 1991) 

Bacterial mediated termite control 

Eradication of termites on live plants including tea 
(Camelia sinemis (L) 0. K1111t:t•) ha<; been found lo hi: 
pos.c;ihlc hy spraying the f.:rmcntcd liquor of a ~train of 
Artlirobucter RRL B, on the mud runs built hy t.:rmitcs 
on live plants. Termite activity inside the treated mud 
runs disappeared within 24 hours and th.: mud runs 
gradually disintegrated mer a period of 7- 14 days and 
fell off the planL'i hy themselves. Th.: Tea Research 
As.c;ociation al Jorhat also undertook field trials hy 
spraying the liquid on the ground around plants in fc<.t.:d 
with termites. This product is now under trial to control 
termites in buildings in collahoration with CBRI 
RcK>rkcc. Experiments with tcrmitc-suc;ccplihlc mango 
w1K1d have hccn set up by CRRI RcK>rkcc hy introducing 
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hlocks lrcah.:d wilh various concentrations of lhc prrnJuc• 
inside lcrmite mm1mb. While control ... w.:n.: ;1llack.:c.i hy 
lc.:rmilcs within lhrcc d:iys. lhc lh.alcd hh:ks were..' inl;:cl 
m cr .\II days. F urth.:r work is in progn.:.,_,_ (Sourcc: 
RRL Xt'ln. August,.Scpl:.:mhcr l'NI) 

t ";1rna1ion rlanls 

Calgc..·nc Pacifii: Pt\·. Lid. of Auslr;1lia h;L' a 
pmpo-.;11 for the sm;1ll-sc;1lc rdc..•;t'c of gl.'ndi~:ally 

enginc.:r.:d carn;ation pbnts. The pl;mls "ill h.: 
pmpag;ated ;mJ !!rown lo flowcring al a commercial 
c;irn;;lion -gnl\\·ing facility. lncat.:d in th.: oul.:r suhurhs 
of Mc..lhournc. The gcndically l.'nginc.:rc..·d c;1rna1ions 
con lain an ··;mt i --,c..·ns:.:" \ .:r-,ion of .1 carn;alion !!en.:. 
critic;il 10 lhl.' ;1hili! y of lh.: pbnt to pmducc the..· !!rowth 
r.:t:ulator. 1.'lhy!.:nc..-. :\ormally. cutting ;i f!ow.:r induce--, 
producli(lft of .:1hykn.:. tri!!!!.:ring pt:t;al s:.:nl.'scl.'nCI.' and 
flow.:r dcil.'rior;alion. In th.: g.:nl.'lically .:nginl.'cr.:d 
pl;mts. th.: ";mti--...·ns.:" g~·nl.' prn-..:nh thl.' cul flow.:r 
makin!! .:thyl.:nl.'. with !h.: rc..·,'..Jll that lhl.' carnation 
flowers han· a much longer \;hl. life. As c.insum.:rs 
con ... idcr \;L'>C' life imporlant. lhis add-, \·alu.: to the 
engineered planls. In addi1ion. flower 4ualit~ c;m he 
.:xlcnded without the need to U'I.' chcmic<tl prc'>Crv;11ivcs. 
Such pr.:sl.'rvatin.:s arc usu;ally t~trck·,,ly discarded, hut 
contain poknlial pollutants such ,,., siher. 

Thi.' gcnelic<tlly l.'ngim:l.'red pl;tnts hear no 
diffeR·nt hiologit·al. chemical or cwlogical ri .. ks lo 
unmodified carnation. Carnation-. do not inkrhrl.'cJ 
without !hi.' aid of manual or insect-pollination and. in 
any cn:nl. there arc no weeds in Au ... tralia with which 
carnatiom rnulJ hyhndi1e. !\tore import;mth. the 
carnal ion i ... g_rm\ n h~ Vq!dill ivc propa!!al ion anJ flowers 
arc never ahlc lo -.d Sl'cd hdorc or after ~ale. Thac i .... 
thcrdore. no ohvious route hy which the introduced 
gene could "'l.'scapl.'·· lo other plants. 

For furlha information contact: Or. \\ichad 
Dallin!!. Cal!!cnl.' Pacific Pty. Lid. (Tl'I: !IU) .JJIJ ·;s.J.J; 

Fax: (11.\) ~ 1 h I 7<il ). (Source: Amtrala.-ian 
Rit1tffl111t1!11,,;y. \"ol. 2. No. :'i. Cktohcr 1'}1J2) 

Tropical trcalmcnt for swcdcr '"lad 

Swcclcr- tasl ing lcll ut c. pot;1toc~ and tom aloe~ 
could 'oon he ;l\·ailahlc. Aml.'rican rc ... carchcr-. at the 
Uni\cr,ity of California, Berkeley, ha\c \Uccc,,fully 
tran,fcrrcd a gene into tomaloc-. and lcllucc which 
ma nu facturcs a ~Wl.'ct-lastin!! mm pound called moucllin. 

Researchers in Belgium. meanwhile, have inserted 
an an•i-scnsc g::nl.' into chicory, a major ..,ourcc of 
fructan,. Fruct<1ns arc 'oluhlc form-. of fihrc ilnd arc 
U\ed in a ran!!c of foods from pi11a to mou.,,...c. 

The prohkm with harvesting chicory is that 
en1ymc' rapidly hrcak down the fructans to fructose a., 
-.iKin as the chicory i., picked. The anti-~en.,c gene 
inserted hy the Rclgian rc,earcher-. hloch the en1ymc 

that pt:rform ... the hrcakdown :-.tcp. (S<1urcc: .\"c11· 
Scit·11cisc. 5 Scptcmhcr JIN~) 

For thc p<t'>! 1.1100 yo:;ars. A-.i;m c1Konul f;armcr!'> 
~aw hccn dumpin!! rnir c.Ju,I. the..' \\11rlh[c,, dehri-. th;it 
r.~mains who:n a coconut h;L, hl.'en stripped of its cJihll.' 
llc..·!->h and the fihrc used lo \\\.'ii\ o: wconul m;11tin!!. 
co:r Ju-,1 i .... •o per cent of the..· wrnnul hy wci!!hl. 
hut il ;ah.,.1rhs too rr.uch \\;1tcr 111 ~~ hurnt itnd h;b 
n1:w.- sc..·cnh.:d us:.:ful for ;my1hin!! d-,1.'. Its antihiolir 
pn•(ll.'~tic-, -,top it from ro11inl!. So coir just 
acetmhtbtc!->. Sri Lmk.1 h;i-, more lh;m .to million tons 
lying ;.rounJ ;and lndi;i i-, adding 2.11011 ton... a 
d;ay !11 :he Sll.000 co1r hillnd., on its southo:rn 
tip. 

:\1>w. a nl.'w comp•my c;:lbl Dutch Pl;mlin has 
hcgun huying and procc,,ing rnir d1H in Sri Lank;1. In 
l'l•)f) the firm started to ....... :1 coir Ju,I I<' c11mm.:rcial and 
amateur gard,·ncr~ in Europe. Soul h A fril«•. hpan. 
Au~lr<1li<1 itnd lite \tiddlc East. lh -.;ale-,, thou!!h mo<lc-,1. 
arc sprnu:mg !il..I.' a pritc hl1K1m. In 1'1'12 it expl.'clcJ to 
supply .\. 7511 IO:ts of wir Ju,t. worth S 15 million. 
douhlc what it ~o!d the..' yc..·ar hcforl· ;ind ten lime..'-. ~ale-. 
m l'NO. 

The \cry propc.:rlil·, th.11 h;i\c m;1dl· rnir Ju ... 1 ii 
nui-;;mcc for !!Cncrat111ns of A ... i.m, rcrommc..·nd it to 
modern Eurnpl.'itn !!anlcncr'. Brl-.111-.1: of ih spongin~·"'· 
rnir holds ten timc-. it- O\\n \\cighl in water; and it:-. 
.tlkalinity mcam. that i! can hold itnd !!raJui1lly rdl.'ilSl" 
m1trio:nls lo pbnl ronh. As ;a mukh. it ... urvi\e-. in -.oil 
lon.l!a th;m other additi\.;, ... uch "" Pl"itl. Ahoul half the 
rnir Dutrh Plantin s:.:lb i:-. 1rn1 into !!rowh;ig:-. for '"le ;ii 
garden centre..'.... Thi.' olher h.ilf i ... -.old to cornmcrri<1I 
grcl.'nhousc\. 

In countrie-. ... uch ii' Bri•;iin. where peal mu ... 1 he 
imporll'd . .-oir i ... cheap cnoug'1 lo compete. c\cn after 
hl.'ill!! ,hippl.'J itll the •.\;1~ frn111 \ri Ltnb. But in !\orlh 
America itnd ( icrm;my, \\ hl·rc thl re..· .ire..· lar!!c ... upplic.., of 
peal. only green l•m~ like tho'c in lorcc in lfnlland could 
give coir the edge. At currl·nt rail"' of con,umption the 
world ha-. 2.1100 ycilrs of peat left. lrnt en\ ironml·nt<1li'1" 
ar..: worried ahout the Jo:strurtion of ho!!' near hi!! 
horticultural market' anJ arc kel.'n lo rnrh the u ... c of 
peal. (Sourc,·: Tire Ecm10111ist. 2•1 Augu.,t l'N2) 

New and cheap rice hilf\l'\ll'r 

A cheap and simple riCl' hanc ... tcr that cul., the 
work of harvc..,ting hy al lca-.1 two third.,, ha-. hccn 
developed hy rc\Carchcrs in the Philippine.... They 
hclicw ii could cnahlc rice culli\ation 10 continue in 
areas where it might othcrwi ... •: co:a-.c hccause there arc 
loo few people to hring in the.: nop. 

The m;1chine ... 1rip-.1hc rirl· grain., from thl· planh. 
leaving the ... 1cm., .,landing. The '\I ripper"' wa., dt·vcloped 
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at 1hc lnh:rnational Ric..: Rcscan:h Ins1i1u1c (IRRI) in the 
Philippines. using funds from Brilain\ Owrsca.' 
Ol•\d11pmcnl Admini~.tration. 

II is cci.nomical and c;m ht.· huilt hy local 
naftspl·opk- out of readily a\'aibhlc malcriak II is al'o 
small ;mJ lighl cnou!!h lo he manoeuvred o\'cr the low. 
w;1h.:1 - retaining lc\·ccs which surround most rice fid1h. 

Boru Doulhwaitc. of 1hc lnstilutc of Engineering 
Rc-.carch ;11 Sib.oc run hy Brilain's agriculture mini-;try. 

and Ciracml· Ouick of the IRRI. who has Ileen working 
on lhc machine wi1h Dou1hw,1itc. point out th;1I in places 
like North- Ea:-.1 Thailand. the lahour short;1gc is 

hccoming acute a.' many young pcopk- haw ldt to work 
in B;mgkok anJ in the induslrial sector. The stripper 
could he the only way to continue culti\'ating rice in the 
region's small fields. which prncnl the use of !he full­
sitc comhinc h;ir\'estcrs used cl-.cwhcrc in the country. 
The IRRI has adaplcd !he slrippcr for pca.\anl farmers. 
!he comh can he made from a sled slrip and old car 
lyres. and is Jcwloping one with a huilt-in thresher. 
which will further spi:cd up h;1ncsting. The stripper is 
pmh-rcd hy a pi:lrol engine. which can he rcmowd ;md 
used in olhcr c4uipmcn1. such ;1s w;1lcr pumps. The 
m;u:hinc pn.:scr.lly rnsb SI .200 ;md should pay for it.sdf 
;1f11:r hcing used lo han·csl 50 hectares. The comhincd 
slrippcr- harn:st.:r will CO!'.t $1.700. The IR RI has giwn 

the design lo a rural workshop in 1hc Philippines lo sec 
how easy ii is for !hem lo make. Machines haw also 
hccn sen! lo Thaibnd. M;afaysia and < 'hina for lcsting. 
(Exlraclcd from .\"en· Scimti.1·r. 22 Augusl l'N2) 

food and food processing applications 

Thl· pcrkcl food 

Cicnelic engineering holds the promise of a hraw 

new world in which foods can he tailored in10 
.. nu1rin·u1icals .. lh;at provide nol only a heller O\crall 

nulrilional profile. hut addrcs.' spl·cific medical 

conditions in ho1h prcwntatiw ;md thcr;apcutic 
c;1panl1es ... Bior.:chnology will he U'>ed to manufaclurc 

a varicly of nutriceuticah ... says Kiyoshi Nara. director 
of lhc Vit;imin & Food Research L1horatorics al Takeda 
Chemical Industries (Osaka). Indeed. a host of Japanese 
rnmpanies arc pursuing nulriceutical research. including 
Sunlory (Osaka) and Hayashihara (Okayama). 

For ils part. food modificalion hy tradi1ional 
processing method., is already well eslahfo.hed. Witne'' 
low- fat milk with added protein and calcium. 

One of Japan\ first commercial nutricculicals i~ 
a low· c;1lorie ... weclener. ery1hri1ol. made from glucose 
hy A11rl'of1aJidi11m yca ... 1. Al 0.1 Kcal/gm. cry1hri1ol has 
less lhan one lenlh lhe caloric value of gluco'>e and 
fruclose. has no hiller aflerla,te and can he used in 

cooking since it is slahle at high temperatures. It i:<. 
already hein!! manufaclureJ. sold and indudcd in 
various sweels and chocolates in Japan, though US sales 

await appro\'al by the Food and Drug Adminislration. 
The n.::xt step will he lo work with cellula.-.c made by 
Clostritfium 1:ilms lo derive e\'cn Iowa-caloric cdlo­
oligosaccharidcs and hcmiccllo-oligosaccharides from 
ccllulo'>c and hcmicellulose. respectively. 

A number of nutriccutical researchers arc 
fornsing on soyhcans and rice. long the nation\ sl;1plcs. 
K yuya Harada. head of the Molecular Biology 

Lahoralory ill MAFFs National lnslilulc of 
Agrohiological Resources (Tsukuha). is using genetic 
engineering and sdccli\·c breeding lo incrca.\C !he 
methionine lewl of soyhcan protein lo mak•: it more 
appropriate for people and hcsloc:k. Harada is al'i<> 
working lo improw soy protein's gelling characteristics. 
At Kyoto l!ni\'crsi1y·s Rcse;irch lnstilulc for Food 
Science. Shigcru Ut'iumi and Makoto Kito Jre 
allempling lo impro\'c the amino acid complement., of 
hoth soyhcans and rice, which is deficient in lysine. 

lhrough genelic modification. (Source: Bio.' Tt·d1110!01:y. 
\'ol. IO. Scplemher l'N2) 

In .,carch of a heller French fry 

David Stark, a chemisl al Monsanto Co. in 
SI. Louis, and co· workers ha\·e in!'.Cr!ed a starch­

producing gene from the common inlcstinal haclerium 

£. coli inlo potatoes. creating tubers !hat have up to 
20 per ccnl more slarch than lhe hcsl polatocs now on 
the market. 

The incrca.'iC in dry mallcr makes a difference 
when the polaloc:.; go into lhc frying pan. Frying 
replaces the waler in the polaloes with oil. so less waler 
conlcnl means lcs.-; oil. resulting in fried potalocs that .in: 
more nutritious and lake less energy to cook (since much 
of lhe energy nceJcd lo fry pol;1locs aclually goes into 
removing the wal;;r). Potato chips. for instance. arc 

usually ahout 1<i per cent nil. Stark said. hut if made 
from his new impmved pol;1loes !hey would cont;1in only 

ahoul .10 per ccnl oil. The improvement is hig enough -

al lca ... 1 in terms of p.r.. if nol nutrition - thal he expect... 
potato chip manufaclurcrs and fa.,I f1K1d companies that 
serve French fries lo switch mer. 

The polaloes haw already hecn grown in fidd 
lesls under commercial condi1ions wirh no problems. If 
!\fonsanlo can gel federal approval for lhcse gcnclic;1lly 
engineered polalocs to he U'>cd in food products. !hey 
may he commercialized hy the lale l'NO.,. (Source: 
Scimcr, Vol. 257. 11 Scplemher l'N2) 

Industrial microbiol~y 

Prawn wa'>lc derivative for indu,trial and 
hiomcdical applicalions 

Wasle prawn shells arc heing used hy Norrhcrn 
Ireland scientisls in world-leading research for which 
I hey claim far- reaching succes1; in applicalions for 
induslry. The work is being carried out in the 
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Department of Chemical Engineering at Queen's 
University in Belfast. 

In the new proces.'\, the limestone and residual 
protein arc remo\'cd from the wa.-;tc shcllc; and arc left 
with a compound called chitin from which a material 
known as "chitosan" is dcri\"cd. 

Although prawn shells form the ba.c;ic material. 
other crustacca such a.c; lobskr or crab could al'iO be used. 

Chitosan ha.-; many commercial applications. 
Among the applications presently being tested is one said 
lo allow fruit lo be preserved for longer than six months 
- a considerable incrca.<;e on normal life-spans. In this 
ca...c. a chitosan-ba.<ied solution is sprayed onto the fruit. 
which acquires a very fine prolccti\"e film. This can be 
washed off before the fruit is presented for market. 
Another use for the material has been found in the 
cosmetics industry, where it can be used a." a thickener 
in soaps, dctcrgentc; and shamp<xis. One of the most 
important benefit.,, however, is in the treatment of toxic 
wa.,le material. 

In other test'i. the team have successfully clarified 
wine and fermented bewrages. and ha\'c produced a teat 
dip for cattle to combat ma.c;titis. In the treatment of 
wounds, chitosan is said to accelerate the healing process 
and form a tough protective coating. 

Contact: Professor Ciordon McKay. Process 
Engineering Design Centre. Department of Chemical 
Engineering, Oueen·s University. Bclfa.-;t, Northern 
Ireland. (Source: Tech Monitor, March/ April 1992) 

Ciba and Cienencor team U[! in en1ymes for vaver 

A new partnership is underscoring the potential 
for biotechnology in markets other than human health­
care and agriculture. Ciba-Geigy (Bac;cl) and Genencor 
International (Rochester, NY) have agreed to develop, 
manufacture and market enzymes for the pulp and paper 
industry. 

(1encncor will pursue R&D act1v1t1es and 
manufacture the cn1yme products, and Ciba-Geigy will 
market the product<> world-wide. The partners estimate 
that demand for ~.uch en1yme product.; will approach 
$100 million hy the end of the decade. 

()enencor has already conducted full-scale plant 
trials of en1ymes in bleaching and dcwatering, and 
several mills arc converting to en1yme usage, says 
(ienencor. The company cites the use of xylanase 
en1ymcs in reducing chlorine cons um pt ion and cellulases 
in enhancing water removal during the production of 
specialty paper. Other applications of en1ymc 
technologies under development include pitch control, 
microbial growth control, newsprint de-inking, and 
effluent treatment. (Extracted from Chemical Weck. 
JO June J!JIJ2) 

T cchnol<>&Y for vn.:varation of substituted amino 
acids 

Data published in the }of.lmal of Organic 
Chemistry describes a discowry by Cicnzyme 
Corporation which could he useful in simplifying the 
preparation of certain pharmaceurical'\ that will make 
them purer and pos.'\ibly more p<lh~nt. This work 
describes technology ba.'iCd on the use of biocatalysis for 
separating pairs of substituled amino acids whose 
molrcular structure han~ a mirror rclalionship to each 
other. 

Many drugs and chemical-; on the markcl contain 
a mixture ,,I two molecules that appear in two forms that 
arc mirror images of each other called stereoisomers. 
These include several agricultural chemicals. ibuprofen. 
and the no-caloric swi:ctencr a."partame. Often the 
mirror image of the biologically active stercoisomer 
produces side-effect<> or is inactiw. thus opening 1he 
opportunity to find les.o; costly and more rcliahlc melh<xh 
for separating the stcreoisomers. (Source: Xt•1n Rdea.H'. 
25 June 1992) 

Three-stage Wa.'\te waler vurificalion system using 
. . 

m1cro-orgamsms 

Oji Paper Co. Ltd. has inlroduced a novel threc­
stage wac;tc water purification system in its Kasugai Plant 
that uses micro-organisms. 

The new treatment facility uses a micro-organism 
film. so comparatively fine organic subslances can he 
decomposed for easier removal. This facility will he 
instalii:d ao; a facility lo support the present aeralion 
facility that supplies air to micro-organisms in 1he water 
lo decompose comparatively large organic particles and 
the coagulating sedimentation facility that coaguh1tes ;ind 
settles organic suhstanccs by chemical means. 

About 8,000 tons of waste waler arc generated al 
the plant, and a facility with a capacity for treating 1.(1()0 
Ions will he installed as the first stage. with the 
remaining 80 per cent installed sequentially. 

The Ka.;ugai Plant. together with the Tomakomai 
Plant. is recycling used newspaper for cono;ervation of 
natural resources. The u'e of recycled newspaper for 
producing printing paper generates waste waler in the 
de-inking process, while 1hc recovery of lignin 
contained in the raw mat1.:rial in the paper- m;1king 
process for use as a f ucl i, di fficuh. so the waslc 
water generally contains ahout douhlc the quantiry 
of organic subsrnnces compared wirh the chemical pulp 
proce<..\. 

The lse Bay rq~ion where the K<MJgai Planr is 
situated has rigid water quality presenation srandard\. 
Therefore, lhe new facility was inrrodured as such 
measures arc indispensahle to cnahle the increased 
recycling of used newspaper in the future. 
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Further information is a\'ailable from Oji Pa~·r 
Co. Ltd .. Public Relations Office. t- 7-5. (iin1a. Chuo­
ku. Tokyo 111.t. Japan. (Source: 1 ETRO. Augu'>l l'N2) 

Fats and oib-rich w;Lste- waler treatment 
techniyue u ... in~ vcasl 

Yama,r41ki Baking Co. Ud .. Nis.shin Oil Milb Ltd. 
and Ni ... hihara En\·ironmental Sanitation Research ( ·orp. 
ha\·c jointly !foco\'cred three yea..,ts which decompose 
fats and oib which can treat water containing soybean 
oil. which is four times thicker than the fal\ and nib 
contained in confcctioncry plant waste water. 

These yeasts were screened from the wao;tc water 
of confectionery pl;tnls containing ll.5h per cent of oilo; 
and fats. Simply adding to wash: waler cnablcs up lo 
about •I() per l·cnt of oils and fats lo be decomposed. so 
no m;Lo;...,i\·c facility is required for w;1.,tc-walcr 
treatment. while the proliferated ye;Lo;l can be used for 
producing feeds and fertili1ers. 

Today. W<L..,le water containing oils and faL'i in 
high concentrations is generally treated by the dis.'ioh-cd 
air floatation method of blasting high-pres.o;ure air into 
the w;iste w;1ter lo float the fat ;ind oil content, then 
u ... ing the acli\'aled sludge proces.., for treating the oil and 
fat. Howe\'er. with controls becoming e\'er stricter e\'cn 
for '>mall busine~"es '>Uch a'> hotel-; and reslauranl'i, a 
wa ... te-water treatment system which can be installed al 
a low Citpital invc.,tmenl cost is needed. 

The research team '>Crcened the three yeasts by 
-.hifl!ng fat-. and oil-. decompo ... ing micro-organisms to 
the h1gher-conn:n1ra1ion fats and oils wa.,le water one 
aft.:r a:iother. then '>eparaling thme with excellent fat 
and oil l'ecompo ... ition function .... Three species of yea'>I 
... uch a., the flt111.w111lt1 and Cu11tfidu '>p. were i'>olated. 
The.,e ye~1.,('> w•:re mixed. added to water containing 
2 per cent :1f soyhe;in oil. and the oil decomposition 
checkl·d afte:- a week. Seventy per cent of the soyhean 
oil wa., dccom:1o.,ed completely into carhon dioxide and 
water, and 20 per cent into fa11y acid . .,o ahoul 90 per 
cent of the oil c;in he treated. 

Waste-waler treatment using micr.i-organisms is 
called the acti\'alcd .,(udge procc.,.,, hut proliferated 
hacleria di ... pmal i., a '>criou., prohlem. Burial or 
incinerated as indu<,lrial waste is co ... tly ancJ cau ... c., 
en\'ironment;tl di ... ruplion. Yea'>b havc a li\'cfold 
pnKe . .;.,ing capacity that allow., a vnaller !.yslem 
facility and a reduction in surplu-. yca'>I, and since 
they contain nutrients such a., vitamins and prot·:ins, 
can he used effect i\'cly for producing feeds :ind 
fcrtilitcrs. The research team plan., to use ahoUI a 
do1cn or more yea.,ts in comhinalion to improve Ilic 
~y.,tem efficiency further. 

Thi~ research project was advanced a'> a link of a 
waler treatment technology devclopmcnl project using 
micro .. organi,ms called the ('lean Eco··Syslcm 

implemented by Japan·s Ministry of Agricultun.:. 
Fon:strv and Fisheries. 

Further information available from Yama1aki 
Baking l\l. Ltd .. Office of the President. 3-2-.t. 
Iwamoto-ch·>. Chiyoda-ku. Tokyo IOI. Japan. (Souro:: 
JETRO. Aug·1st 1992) 

Energy and em'ironmental applications 

Microbial rc:1ctor to mop up wool industry 
Wa\te 

Em·ironmcnlally harmful wastes from the wcxll 
industry will soon be dio;.armcd by a special blend of 
microbes housed in on-sit~· reactors. Research that will 
lead lo the .:stahlishmcnt ol the first such reactor in the 
United Kingdom within the next IS months is being 
carried out by Profcs.o;or Ril.harJ Burns from Kent 
University al Canterbury in so:1th-ca'it England. His 
microbiological and biochemical work is backed by a 
group of wool scouring companies <ind financial support 
from the UK Go\·crnmenl. 

The wood industry's wa.~le pro<lucts arc mainly 
the pesticides used in sheep dip., and, um.icr a fl millicn 
clean-up project. Profcs.'ior Burns and his colleagues arc 
isolating microbes from various UK wool in:lustry sites. 
Many of the microbes have heen four:d 10 he 
unaw>ciated with the industry hut thrin: where 
extensive contamination hy pesticides owr many years 
has left the land harren. 

Once the hugs best able lo degrade the wa.~:es 

h;1\"C hccn identified and their ideal growth conditiom 
refined in the Kent University laboratories, the aim is to 
reproduce the'>c condi1i.ms in a reactor that can he sci up 
on the site to tn.:al wa~tc pumped direct into ii from 
wool ... coming plants. The reactors will he '>Calcd ·up 
\'Cr!-.ions of Professor Burns's laboratory experiments and 
will he huilt hy the March Consulting Group, whose 
environmental research lahoralorii:s arc localed within 
Kent Univcrsity's chemical laboratory. Abo invol\'cd in 
the design of the reactors is the Uni\'crsily of 
Manchester Institute of Science and Technology from 
no: th- v:c!-.I England. 

Although the first reactors will he U'>ed lo !real 
wool industry waste, ii may be po .... ~ihlc to extend the 
technique to treat waste., from the wool dye indust,y, 
with additional implications for the carpel industry. 

further information available from Profcs..,or 
Richard Rums, Uni\'ersity of Kent. Tanglewood, Giles 
Lane, C'anterhury, Kent CT2 7LX, UK. (Source: Tech 
Monitor, March/April 191J2) 

~a.,te wood to fuel oil 

The Forest Research Institute of Malaysia (FRIM) 
has developed a process for recovering liquid fuel and 
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charcoal from wa.'ile wood. It uses heal treatment to 
hn:ak down organic rnmpounds into their con~tituent 
molecules. The lJS Department of Energy's Solar 
Energy Research Institute in the state of Colorado 
pioneered the technology. Now FRIM ha.-; adapted it to 
Malaysian wood. particularly rubber wood. 

The process rl.'sembles charcoal-making. Scrap 
wood is heated in an airtight oven called a retort. US 
wood pyrolyses at temperatures in the range 500 to 
~00° C. but FRIM found that the moist, dense rubber 
w1xld requires a temperature of up to 900° C. The high 
temperature breaks down the w1xJd into charcoal. g,L<;es 
and liquids. whose proportions depend on the rate of 
heating and the final temperature. One metric ton of 
rubber w<xld pyroly~ed by the FRIM system can yield 
~till kg of charcoal, 80 kg of tar. 15 kg of wood alcohol 
and 200 kg of ga.<;. The liquid product<; arc of primary 
interest because they pack a lot of power; they arc 
potential substitutes for diesel and ga.c;olinc. 

Further information available from Dircctor­
Gencral. Forest Research Institute of Malaysia (FRIM). 
Karung Bcrkunci 201. JLN. FRI, Kepong 52109 Kuala 
Lumpur. Malaysia. (Source: Tech Monitor, March/ April 
1992) 

A novel method for waste composting 

,\ Finnish firm, ldeachip Oy, has developed a 
method for the treatment of organic waste that reduces 
composting time by 70 to 90 per cent. 

The method - named Allu - can be used for 
composting sewage sludge. bio sludge. organic industrial 
waste, household waste, contaminated soil, etc. 

The proces.s starts with the crushing of large 
piece~ into small particles, which arc then composted 
with a mixing machine in J x (1 metre windows. Regular 
mixing of the material increases oxygen content and 
;1cccleratcs the composting proccs.s. In a large, wcll­
mixcd window, the proportion of nitrogen and carbon i~ 
correct. and moisture level adequate. Nitrogen or other 
substances can be added when ncl.1:ssary. 

The compost is turned every second week, five 
times alh1gc1hcr. During this time, the volume shrinh 
lo one third of the original. Compared lo the traditional 
composting method, the Allu method has the advantage 
of maintaining a temperature ol 55-65° C around the 
year, which speeds up composting from two-three :.~·;irs 
to three months. 

The Allu J<1 model has a procesf.ing cap<1lllY of 
ahoul .1,000 m:l per hour, which makes it suitable for big 
communities. A lractor-mounlcd version Allu 24 is 
suilahlc for smaller municipalities and individual 
companies. 

Further information availahk· from ldeachip Oy. 
POB 62. SF-158711. Hollola. Finland. (Source: Tech 
Monitor. March: April 1()1)2) 

Natural material<. 

Natural material\ such a.' straw and seaweed could 
form the ba.o;is of filters to n:mm·c orightly coloured 
organic chemical-; from ihe wa.'ites thal companie~ 

discharge into ri\'ers. 

These natural materials would provide cheap and 
flexible alternali\·es to activated carbon and other 
methods of remo\'ing bright colours from \\a.'ile streams. 
says Dr. Robert Edywan of Leeds University's chemical 
engine.:ring departmenl. 

The UK Gmcrnment's En\·ironmental 
Technology Innovation Scheme (ETIS) is putting up half 
the cost of a project lo develop the technology over the 
next three years. Leeds University is collaborating in the 
three- year project with Yorkshire Water Scr\'ice~ and 
specialist chemical<. company Hichon and Welch of 
Ca'itleford. 

Although the discharges of am dye compounds 
and other organics may nol be particularly toxic. no one 
likes their bright colours. Edyvean says industrial 
companies al'io face more stringent discharge limits. 
'The National Rivers Au1hori1y is looking into 
<le\'cloping standards for colour quali1 y of waler ways", 
he says. 

The ETIS project has developed from research at 
Leeds lo creale straw lexliks lo remove metal ion 
pollutant<, from waste disch;irges. This project is 
supported hy the Science and Engineering Research 
Council ~nd Yorkshire Water. The project will identify 
suitable dead biomas.'i from straw wasll.' and lhe residues 
from citric acid production and seawel.'d processing. 

The hioma.<.s removes lhe rnlour hy adsorp:ion as 
colour compounds become allached to the filter material. 
Edyvean says the projecl is looking al ways of 
regenerating the syslem hy washing off the compounJ.,, 
using designs such ;is cartridge fillers. Recmwcd 
material could he recycled, he says. (Extracted from 
£111:i11erri111:, I~ May l'N2) 

Rioprncessi ng 

A cluster of genes thal causes micro-organisms to 
float could increase s;ivings lo the beverage industry and 
improve ck;inup of cil spills. t\n extra gene added to 
yeast cells can result in a !enfold inrrease in prolein 
production for rccomhinanl pharn1acculicak 

Research Corporation Technologie.s (RC"T) is 
looking for slralegic partners lo help dnclop lhe.sc and 
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olh.:r new hioprrn.:c-....;in!! lcrhnologics for fulurc 
inJu ... trial u ... l .. 

Bioprocl·,..,in!!. the U.,l. of hinln!!iGtl ... y ... t.:m ... for 
inJ1i...1rial pnKc-...-..: .... is u~J im:re;i-.in!!IY to prmlun: 
th.:r;1p.:utir ....... pcrialty rhl·mir;1L ... anJ in hiorl·m.:Jialion. 

l·h11ing t·d!... .m: n.:;11.:J hy in1roJu.:in!! nmd 
D:\A-enn1Jin!! proh:ins lo proJut·l· !!•L' \l· ... ide ... in rd!.... 
Thi ...... y ... 1l·m can h.: u-.ed in any prore'-' \\h.:re rdl 
rl·mo\"al would enh;mre prn<lurtion. The iO\·ention 
rnuld he u ... eJ in hrcwin!! and \\inc- making. r.:Jucin!! 
1hc ncl·d for n:ntrifug.ation or fihr;1lion. 

l.ikewi ... e. thi... lechnolog.) can mnc;L'e 1hc 
dficil·nt·) of oil-spill-ealing. hact.:ria hy incre;L ... ing th.:ir 
inh:raclion wilh oil al lh.: wat.:r"s ... urface. The rdl 
floatation -.\-.[em w;L, Jen:lopeJ at lhl· l"niwr ... ity of 
\l;i,.,;ichu ... dh. 

Thl· y.:a ... 1 prolein ..,end ion ... ~ ... tl·m inwnleJ al lh.: 
l 'ni,l·r-,ity of Illinois al l'rh;m<1·Champaig.n rnulJ 
prmiJe a means to m;mufaclur.: recomhinanl prolein ... 
for 1hl·rapeu1ir ... rhe;.ply anJ mor.: dficienlly. 

YlW•t t".:lls itrl" u ... cJ to make a \·ariety of 
rt•rnmhin;ml pharmareutie<1I:. i.:urrenll) on 1he market. 
Bui 1hi ... proc.: ... -. i' indficicr!I. lh.: in\".:ntors ... ay. Jue to 
lhl· bck of a .. prolein chaperon·· 1ha1 hdp ... n.:wly 
... ynlht·,i1.:J prokin' pa!-.s from a cdl lo lhc growlh 
ml·dium. Ry lran ... f.:rring. an extra gem: for 1hc chap.:ron 
into )l"a'I. the impro,·ed yca-.1 ... 1rain produced 10 lime~ 
more erylhmpoicrin th;m ron,·cntional y.:a-.t ... 1r;1in-.. 
(Sourr.:: Chcmict1! .\larkt•ti11g Reporter. l'>Octoher l'l'I~) 

\1inohial mah may mop up oil 

Blm:-green microhial mah ha\'.: -.preaJ aero'-' lhe 
oil l;l\er-. around 1h.: Saudi Arahian re..,earch \lation on 
the rna-.1 of Ju hail. Th.: cyanohact.:ri;tl mah only <tppear 
wh1:rl· there i ... oil. and lhe mah wi1h 1hc stron.l!IY 
;idhering. oil layer... hecome torn an<l <li ... ,crtc<l inlo 
irr1:gut1r ... calco;. rcscarcht·r ... from Kuwait an<l Cicrmany 
reporl. 

Th.: higher form!> of life lhar wmally freJ on lhe 
ryanohartcria ha\"c heen aJ\'er ... cly affected hy the oil. 
11:;1\ing 1he cyanoharleria to flouri ... h. The growth of 
mirrohial mat!> i ... thought to h.: lhc fir ... t ~ign thal the 
pollure<l region is cleaning ii...clf up. 

. \fiaowlt·m 'P· i:-. found lo he lhc prc<lominanl 
mino-org.mi-.m. Rc..,c;m:h i' continuing inlo v.hcthcr 
th'-· organi ... m-. can dq!ra<ll· lhc oil. So far one million 
!"di ... per gr;1m of fre\h mar of or~anotrophic hactnia 
ha\'c h1:en founJ l·mhed<led in thl· mucilage. and thc-.e 
arc rapahlc of u1ili1ing crude oil and in<li•i<lual 
11 • alkane-. a-. .,ok -.oUfl'l''> of rarhon and energy. (Sourn:: 
.\'a111rt'. 10 Sl·pfl·mhl·r 1'1'12) 

Dl·i.:ompo,.,ition of trichlom.:lh\·knc m ... oil h\' 
aerohic micro-or~ani-.m 

fapan\ '.Sa1ional Institute for En\·ironmcntal 
Study ha" t"linfirmed lhal lrichloroethyl.:nc (TCE) in the 
... oil ran ht· d.:n1mpo-.ed hy an aerohir micro-org.ani:-.m. 
Almo ... 1 1!10 per cent TCE at a rnncentration of IOO pph 
Gtn re· <l.:nimposcd in three Jay:-.. The techni4ue may 
lead to rommcrciali1ation. 

TCE is widely used a.' an IC dclcrgcnt <tnd the 
gnmndwaler omtamination hy TCE i:. prescnlly a 
-.crious pmhlem. TCE is a cause of cancer. TCE i:-. 
difficuh lo decomptl'iC. "o th.: rescan:h was conducted to 
'-''tahli,.,h an dfecti\.: m.:1hod for trealing TCE. 

The TCE·decompo ... in!! micro-org;mi"m w;L" the 
mcth;mc- u1ili1ing. hactcria . . \frrhylocnris sp. M- ... train 
from a Ltrm ~iii in the northern part of lharaki 
Prdl·llure. Pre1;iou ... ty. lahoratory experiment:-. 
rnnfirmeJ thal TCE in \\;tier \\'a.' dernmpo...cll hy thi!> 
harterium. 

TCE-corataminalc<l waler-soil eO\ironmenl in a 
rylin<lrical gla.-..~ wa.o; prepared. Then. the M- ... train 
hach:rium wa.-. added and lhe decrea.'e of TCE wa.-. 
mea:-.ured periodically with a ga.-. rhromaiograph. Fifty 
per renl of the fl.I mg 'I TCE w;L' decomposed in three 
<lay" \\hen I million: ml :\I -strain haclcria were added. 
When lfl million ml M-,train hacteria were a<l<led. TCE 
w;i:-. rnmplctely <lecompo-.c<l in 1hrcc Jay .... 

Further informa1ion is a\·ailahle from National 
ln-.1itult' for Emironmen1.1I Stu<lie .... Jap;in EO\ironmenl 
Ag.ency. \\atcr an<l Soil En\ironmenl Di\i!>ion. lt1·2. 
Ono!-!;i\\a, T!>ukuha-City. lharaki Prd. 305. Japan. 
(Souri.:e: J l:TRO. Augu'>t l'N2) 

,.\ fuel <l.:rin:<l from oilseed rape. rape melhyl 
esler. i ... hernming incrca-.ingly popular in Europe for 
hu ... c .... taxi ... an<l traclors. Reading Tran ... port is the first 
British h1i... company lo try this ahcrnative to die<>cl. 

Although RME i ... .,(ig.htly more cxpensiw lh;m 
<lie ... cl. ir produce" almo ... 1 no ... ulphur dioxide an<l Ics.., 
carnon dioxide an<l carhon p;irticle-. making it 
particularly ... uitahlc for hu"e" anJ laxi., in urhan area ... 
II ;1(.,0 Joe., nol make a net contrihution lo carhon 
Jioxid.: in lhe atmosphere hecausc lhe carhon it conlain .. 
w;1., only re~ently exlracte<l from !he ;iir hy the yellow 
flmn·r, of the rape planh. 

Oil i., cxtrade<l from rape .'>imply hy crushinµ, 
with .\ Ion' of rape yid<linµ I Ion of oil. Most <lic ... cl 
·:nµinc., will run without mo<lificalion on unhlende<l rape 
oil hul they hccome clogµ.:<l after \ewral days. To 
prevent lhi,, glycerine mti...I he removed from the oil. 
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Each Ion of oil i!> mixed wi!h 1111 kilogram,, of methanol 
in !he prc~ncc .,f a nilrogcn hydroxide calalysl and 
healed 111 hctwcen .io' C and 50' C The glycerine scnb 
oul ka\·ing. a dc:1r. !hin liquid. which i.., R\1E. 

En!!inc!> do .,ufkr from a ... tighl lo"' of power 
wh .. ·n using. R\1E. hut !he hali;m lr;telor maker Same 
e..,lim;i!c-.. !hat rhc awragc power los..-. j., 1c.._, 1h;m 2 per 
l·cnt comp;1rcd with conwntional dic-..cl. 

Au ... tria lead-. !he rc!>t of Europe in u ... ing. 1hc fuel. 
II i ... on ..al.: in al k;L<il llHl pdrnl '>lalilm:-. and almo:-1 a 
fif!h of the 50.11011 hcclares of rap.: grown in Au ... 1ria la.\I 
yc;ir w;L, u....:d lo make R\1E. Comp;mics in France. 
Cicrm;my. Italy anJ Spain arc abo huilding foclorics lo 
make R\tE ;md cnvirnnmcn1;1lis1s have C!>limal.:d !hat 
produclion cP11!d he more lhan hlHl.11110 tons a vcar 
wi1hin five ~c;ir .... 

Th.:rc is di...a!!rccm.:nl o\cr how much more 
.:xpcn ... iw RME is compared wi1h normal dic-.cl. Brilish 
R\IE maker-. say ii may he a.' n11;. ha.' 15 per ccnl more 
.:xp.:nsivc. hut Au .. 1ri;1n producer,, claim !hey c;m m;1kc 
ii for the ...amc price a.' dic-..cl. R\IE producer" arc 
lohhying for ii lo he exempt from !he taxc., levied on 
mincr;1I oil ... and for ch;mg.c ... to Europe\ new Common 
,\gricuhural Policy so !hat oil,ccd rape can he grown 
~pccifo.:ally for fud on land Iha! ha.' hccn -.ct a.-.idc from 
food produclion. (ExlractcJ fr11m Sri,· Scit'11ti1r. 
1 Octohcr 1'1112) 

f:. PATE!'iTS Al'\ D l'.'iTEl,LECTl":\I, 
PROPERTY Rl<;HTS 

The l 'K Chartnt·d ln ... liluh: of Pah:nl Agcnls i ... 
worried hy the conlro\t·r-.y owr palcnling of life form-;. 
In an efforl lo '\cl lhc record '>lr<iif!hl" and lo "c..,lahli ... h 
a more rcali,lic pcr ... pcctiw". ii ha'> produced Briefing 
Paper .. on the following: 

Patcnlahilit y and EC Propo ... ab. on Plan I 
\'arietic'; 
Pa1cntahili1y of Animals; 
The Patenling of Living Organisms; 
The European Commission Propo~I for a 
Council Direclivc on the Legal Proleclion of 
Biolcchnological lnvcnlions. 

These arc clear. shorl and factual, such commcnls 
a'> I hey include being favourahlc lo the usual aims of 1he 
palcnling system; while acknowledging its limits. 

Ohtainahlc 
High Holhorn, 
+44 (71) 4300471. 

from CIPA. Slaplc Inn Buildings. 
London W(' IV 7PZ. Fax: 
(S<,urce: EBIS, Vol. 2, No. 4, f<J<l2) 

EuroJX'an P;1lcnt Olfi.:c rcjc~·t-. hiJ to rcn1I..c fiN pbnt 
palcnl 

The Euwpean Palen! Oflicc (EPO) rcjcctcJ an 
appeal hy indu ... 1riali-.i... cmironmenlali ... i.. anJ larmt·r-. in 
June 1'1'12 ag;iin ... 1 ils Jcci ... ion thr~· .. · ~car .. af!o to !!r;mt th.: 
fir-.l Eurnpc;in plant p;1tcnl. 

The patent. held hy the l'S-h;L-.cd Luhri10l 
Corporalion. cmer-. any tran-.genic pl;mt origin;illy 
Jcri\·eJ from a plan! cell lhal h;i., hccn lran!>fcctnl with 
a plan! gene under the conlrol of ;i pbnl ;m1molcr. u-.in!! 
the agrohactcrium T-D'.\A "" 1h.: !!Cn.:-lran-.fcr -.y-.rem. 
r\n appcal' hoard within the EP<) r~·jc.:tcJ d;iim .. th;1l 
!he technical ad\;mcc made h\· Luhriml \'"' 
insufficicnlly no\·d. and .,;1iJ thal ii h<L' nc\·cr 
hecn a generally acccplcd principle in Europe 1h;1l 
pah:nls may nl•l he granlcd for plant... 11 abo di ... mi .... -..cd 
;1 range of moral ohjcclion-. which. it ... aid. arc oubide ii.. 
authority. 

Opponent'> of the Luhri1<1l patcnl ;irgue !hat 
palenl laws that worked happily when lhc hiological 
arena wa\ confined In microhiological product.. do nol 
fully come 10 term:-. with the complex po ... -;ihililic.., 
offered hy hiolcchnology. They al...o claim that !he 
EP<rs decision gi\·es an unfair m;1rkd ;iJ\antage lo the 
palcnl owner. who..,c innO\·ati\·e c11n1rihu1ion they allege 
lo he minimal. In addilion. political in1ere ... 1 group-; arc 
challenging the ba.,ic <L'-'umplion !hat !he EPO ha:-. !he 
righl lo i'-.<;Uc palcnb on an~ lif.: form. 

All of the inlcrc'l group-. intended lo appeal 
further again ... 1 the patent. l"nlike lh.: L·s 'Y'lcm. 
where 1he i ....... ucJ patent i.. fin;iL European law-, 
allow appcab to he h1.:ard aflcr c\cr~ dcci ... ion in 
lhe procc''· proridcJ 1h:11 ohj.:ction" arc lodged 
wi1hin nine mon1h .... (Ex1rac1ed from \11wrc. \"ol. .l~7. 
IS .lune J<J<l2) 

Following resolution of pah:nl suit:-. with :\.1 ycoµcn 
Corporation, Norn :'...;ordisk\ Enlolcch Inc. unil ha.' 
h1xome !he sole owner world wiJ.: of ;ill ha ... ic palcnl 
rights co\'ering a cla'\.~ of hiopc..,licidcs u ... ed again ... 1 

hectics. 

Entolcch say.., products made wilh lhe lcchnolof!y. 
used lo prolecl wrn, polaloc\ and cereal crop.., af!ain ... 1 
hecllcs, compclc in a world-wide crop chemical markcl 
worth $)00 million lo $700 million. 

Biopeslicidcs claim tc ... s than I per ccnl of Iha! 
market today, bul Norn expcch lhcir sh;;re 10 increase 
on lhc hasis of lcchnological advances and !he lrend 
towards intcgralcd pcsl managemcnl syslcms thar put less 
strain on the cnvironml·nt. 
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L"nder !he palenl suil scnlemcnl. Mycogcn 
acknowledges 1hal Enlolech scienlisls disrnwrcd a slrain 
of But·il/m clu1ri11git•nsis lt'lld>rionis - lhal is loxic lo 
hccllcs. In addilion lo u~ in biopcsticidcs thal rcpfacc 
chemic1I inscclicidl·;,, Enh>lcch says its lcchnology is lhc 
only one for dc\·cloping lransgenic planls I hat arc hcctle­
rcsislanl and lh..: only one for managing those hectics for 
which l·hemical producb arc not available. (Exlractcd 
f mm Cl1t'miwl .\furkt•ti11g Rt•ptmer. _"\I August 1992) 

:"llH l·D'.\A patent rejected; hackers wan! lo amend law 

The l '.S Patent Office has rejected a conlro\·crsial 
applil·ation by the Nalional lnslilulcs of Hcahh (NIH) for 
pah:nb on more than 2.1100 cD!'lA sequences. Ahhough 
NIH is expected lo appeal againsl lhe decision, lhc 
inlcrim ruling could sci a precedent lhal would ban 
palents on genes that share cn:n tin\· sections with 
already puhlishcd scqu1:nccs. 

The ruling on 211 August 19'>2 finds the !'IH 
scqm:nces unpalcnlahlc on the grounds Iha! lhcy arc 
"olniou-;": many of the sequences conlain small 
fragmcnls that the palcnl office wao; ahlc to find in 
olhcr. ;1lready published. sequences. Once parl of a 
sequence h;is been published. according lo the patent 
office. ii is a 1rivial mailer lo gel a larger sequence or the 
entire gene. 

Bolh :\IH and Congrcs.o; arc cxpcclcd lo allack 
lhat decision on 1he ground . ., 1ha1. if allowed lo stand. ii 
would make impos.o;iblc a palcnl for any gene conlaining 
sequence.., alrc;1dy patcnkd. The NIH applic;11ion. for 
example. con:rs fragments of human genes, sc\·eral 
hundred hascs long. who..,c function is unknown. Ewn 
if 1hc palcnl office were cwnlUillly 10 granl lhal 
applicalion. 1hc ruling would deny a palenl to tho ... c who 
had sequenced !he full genes ;ind found their function. 
That would cffcrli\"cly discourage many hiotcchnology 
rnmp;m1c~ from trying lo find hasc products on 1hosc 
genes. 

The palcnl office also ruled that 1hc claimed 
scqucnc..: ... lack legal novel! y he ca us.: I hey wcr..: Jeri \"CU 
from publicly a\·ailahlc cDNA lihr<1rics. 

Al the same he;iring, former NIH gcnct10 ... 1 

Craig Venier proprn•·~d a legislative solu1ion to the 
dilemma poso.:d hy the patent office derision. Venter. 
who disrnwrcd the sequences last year hut has ... incc left 
NIH to start a new private rc ... c;1rch in:-.titutc to pursue 
cDNA ... cqucncing .... uggcsts amending US paten! laws to 
allow p;1lenls on sequences containing prniouslv 
patcnlcd or puhlishcd fragmcnh. 

Vcnter says thal his change would not affecl rhc 
statu' of his NIH applicalion hut would apply 10 
suhsequcnl filings. Changes to 1hc patent rodc arc nol 
rel roacli vc. (Ex! raclcd from Na111r1·. Vol. .l'i•>, 
24 Scptcmher 11N2) 

A subsidiary of lhc world"s largest drug company 
ha.-; pledged USS 12 million for Canada"s firsl 
molecular medicine and lherapculics cenlre if the 
parliament approves legislation to extend palcnl 
protection for new drugs. The legislation. cxpccled 
to he passed by the end of 1992. is the Ciovcrnment"s 
reward to the pharmaceutical induslry for more 
than doubling its research and development 
spending since the lao;l extension in patent law 
wa.-; gran~ed in 1987; the granl from Merck Fros.c;l 
Canada Inc. is the biggest single inn-slment by 
industry in universi1y-bao;cd biomedical research in 
Canada. 

The centre. lo be located al lhe University of 
British Columbia (UBC). is seen as the first step in 
creating a fully- fledged pharmaceutical industry on 
the country's western shore. IL'> director will be 
Michael Hayden, professor of medical genetics at UBC, 
who will investigate lhc way in which genes confer 
susceptibility to diseao;c a'\ well a.'> trying lo 
develop new treatment'>. The new centre will have 
major programme~. in molecular genetics. in creating 
animal model., for human genetic disca.o;c through gene 
targeting and transgenics and in gene therapy. Although 
the centre will be independcnl. iLo; scienlislc; will interact 
with Merck researchers world wide and some will hold 
joinl appointmenl'> al l;Bc (Extracted from Nature, 
\"ol. .l'i<J. I Oc!Oher 1992) 

Could copyright safeguard the secrets of the genome? 

Cop~ rig hi law m ighl provide researchers in the 
human genome project with an acceptable way to 
protccl commercial applications of DNA sequences 
without ohstructing the flow of data hctwccn academics. 
s;1ys Dai Recs. the secretary of Britain's Medical 
Rcscarch Council. 

Aflcr a dchatc in London on "'Who owns DNA?", 
Rccs ~aid thal copyright is one of a number of options 
which could help 10 rc~oln: an international dispute 
hcrwcen gcnome n:scarchcrs who arc allcmpting to map 
the hum;m gcnctic blueprint. The dispute began (a<;t 
ycar when rhc Nalional Institutes of Health in the 
United Slates decided to apply for patenl'> on fragments 
11f DNA for which there was no known use. Since then, 
the 1\1 RC has applied for similar patenlc; in Britain and 
!he United Stales. 

In Scptcmhcr l'J92, rhe US Patent Office rejected 
rhc NIU\ applications, hut !he NIH is appealing again<,( 
the decision. 

Academics fear that patenLc; will restrict acces.c; to 
rrucial data conlaining the sequence of molecular units 
thal make up human DNA. Recs says Iha! copyrighting 
might he a fairer way of sharing the data. 
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R...-~arc h...-r... .1u t11m.1tic;1lh r.:c.:l\.: o 1py right 
prnk•·tion iL" "'"'n ;L' th.:y puhli,h a 'l.'l{lll'n.-...- of D'.\A in 
thL· :-.cicntific literature. If they want.:J to. thl·y coulJ 
d;1im roy;1lti...-... from rL·~ar.-h !!roup-. or comp;tnil·-. that 
h.1J u-....-d thL· d;1l;1 for comm...-rcial !!;;in. 

Thu-. th.: J<1t;1 would he morl· r.:;1dily a\ail;1hk 
lhan if it \\;L, n1\·.:r.:J h~ ;1 p;1t.:nt. In thi ... l';t'ol.'. :-.om.:on.: 
\\ i-.hin!! lo u-....- th...- .,._.4ul·ncl· puhli,h...-J it' p;1rl of thi: 
p;1ti:nl woulJ ha,·i: to ni:goti;tll' '"m.: form of lici:nci: lo 
ri:rompl·n-.i: thi: owner of the p;1IL·n1. 

D;l\·id Ow.:n. th.: indu-.trial liai ... on officL·r al th.: 
MRC ...;1id that thi: prohkm with copyrighting i-. that it 
pbci:-. lhL· onus 11n thL· owni:r of th.: ropyright to pron: 
th<1t '-tlml·oni: h;,.. \ iohtteJ copyright. A -.cienti't could 
claim to ha\c di-rn\·er.:J a D!\IA sequence independent!~ 
of the copyri!!hl owner. hut would ha\e to produce 
notchooh and other e\·idence to pron: it. 

Owen says that th.: !\1 R< · hope-. to pres' ;1hea<l 
with a pl;m to make its hum;m !!c·nome datah;i.......-. -.111r.:d 
m Northwil·k Park. London. freely a\·ailable to 
ac;1demics who would rL·rei\e a "key" lo g;iin acc...-~' IO 

the data. (Source: :\"rn· Scicflli~t. IO Octoher l'N2) 

Biogen win' EPO pal.:nt appro\al 

The Europe;m P;it.:nt OflicL·\ bmrJ 11f <tppcal ha.., 

uphdd the daim-. mad.: hy BiogL"n in it-. pat.:nt 
application for !!L"n.:tic1lly engin.:...-rL"d alpha· int...-rfrron .... 
ThL" d...-ri ... ion. which i' fin;il and hinding. rnmpletL"-. thL" 
kgal prnci::-.-. in thi: EPO and "reaffirm:-. Biogen\ 
fund;1mi:n1al p;1ti:nt position in alpha· interferon". !hi: 
c11mpany -.aid. 

In ... upporting the patent the EPO di ... mi ... si:d ;in 

appi:al hy BiidHingl·r lngdheim Pharma. Biichrin!!i:r 
'\tannhcim and lkndi:r that had -.ought lo owrturn a 
l'lll() rulin!! that th.: claim, hy BiogL·n \\ere pali:ntahk in 
all ;1,pn·h. thi:rehy !!i,·ing Biogen rnmpktc patent 
approv;1l. (Soun·...-: E11ropl'u11 Chl'mical ,'\'r1n, 

lh !\:owmher 11>1>2) 

( ienome pat.:nts "a wa,te of time" 

Anyone lrying to patent ... e4uence ... of DNA 
emi:rging from the human genome project will ... non 
he wa ... ting lheir limi:, according to Tony \'ickers of 
Britain's Medical Re..,e;m·h Council, who argu...-s 
1ha1 th...- flood of puhli ... hed reports of human DNA 
... equi:nc...-... will stymiL· allempts 10 pat...-nl the human 
genome. 

An international row hcgan two year.., ago wh...-n 
1h...- US Nalional lnstitulc~ of lkahh applied for 
pat...-nh on mor...- than 1,000 'equen('...-, of human DNA 
worked out hy it' g...-nom...- r...-scarchcrs. Sine...- then, th...­
NIH has applied for palcnls on sev...-ral rhou,and 

m"rl'. and the '.\tR(' h;t-.. J11ni: the ...;1mL· in 11rdl·r h• 

protcl·t ih ll\l.n int...-ri::-.b. Durin!! l;L'I .. ummer. the 
l ·s P;1tcnt ;tnJ Tr .. Jem;irk Offici: rl'ji:ctl·d the :"II f':-. 
piil.:nt ;ippliG1lion. The '.'Iii i:-. to ;1ppc;1I J!!itin:-.l 
thl' deci,ion hut critic .. douht \\ hdhl·r the ..... -4ul·nce-. 
ilfl' patcnlilhli: hL"cau~ !hL·\ h;1\L' no rl'l"ll!!llif;thk· 
func1i11n. 

\"ick...-r .. ar!!uei.! I;t,t wed. 1h;11 thi: p;itcn1 .. i"ue i-. 

likdy to hurn out hccau'e of th.: ;1\abnchL· of -.i:4uL"nce' 
puhli-.hed in the ... cientific litcr;1turc. 

\"iders ri:ckon" re~archcr"> haw puhli .. h..-d the 
..,....quenc.::-. of fra!!menL' from at lca.'t 20.lllKI g.:n.:-.. lk 
expect... fra!!ments fr11m another 20.IKKI g.ene" to he 
~quenced and puhli ... hed ov...-r the ncxt year. (Souffe: 
.\"t•11· Scimti.H, 5 Decemher 1'1'>2) 

F. BIOl~FOR'\IATICS 

Bio Link · new yuarterh n.:w-.lc11.:r 

The l' nikd St;stc.., Al!enr~ for lntern;:tional 
Di:vdopment (l'SAID) h;1.' -.pon"'~red a nl'w yu;irterly 
ncw .. lella that i.., preparnl and produl·i:J hy '.\fichig.tn 
Sliile L'ni\L'rsity. Bio Link i ... actually the n.:w-.lcller of 
th..- Agricultural Biotechnolog~ for Sii-tainahk 
Produrti\·ity proji:ct. d.: .. cribed e;irlier on in thi' i"'u...- of 
thc \tonitor. The n...-\\ .. kller. whirh i' frL·e of char).!e. 
ainh al functioning on the h;...,j, of ....... nire to rL"ada,_ in 
a form;11 of opl'n exchange. Further informiltion i-. 
avaibhk from Bruce Bedford. Editor. Bio Link. 
!\f irhig;m Stall.' l' ni\er .. ity. 412 Plant anJ Soil Sciencl'-. 
Building. b ... t Lan .. ing. !\114XX24- 1.\25. l·sA. 

Di\i:r-.ity 

Sine...- 1'182, scil'nlists. dewlopment work.:r,, 

poliry- maker'. and opinion k<1dl'r' in more th;m 
IOO nation' h;iw rclil'd upon Diiwsity ;is their link to thc 
intnnational genetic r...-source.., community. Earh 
quarterly i~,u...- off.:r ... readers news they c;m use. ;inalysi, 
and inl...-rprd;1tion from -.ome of the hc:-.1 informed 
sourCl'" - thl' kind of information you can find nowhere 
ebe. 

furth...-r information ;1vailahlc from 1Ji1w1itr. 
727 8th Str...-d SE, Washinglon. D< · 2000.\, l ISA. 
T cl.: (202) 5·l."H1H·U; Fax: (202) .i44- 2.'i2 I. 

Biotechnolo1n World wide 

C'OBIOTEC'lf, a commilll'c of the lnl.:rnarional 
Council of Scientific Union, has produc...-d ;i dir...-ctory of 
nal ional and internal ional hiotn hnology program m...-,: 
ohj...-ctives, structure~. legal fram...-work\ and work under 
way. Ov...-r )0 national programm...-s arc reviewed from 
all rnntin...-nt~ and a wide rang...- of r...-gional and 



l'" ini1i;1li\..:-.. A hamh guid..:book for policy 
r..:~;1n.:ha-. ;mJ J..:\ ... ·lopm..:nl work..:rs by Jim l'oomb.. 
anJ Pd..:r ( · ... nphdl 1..:Ji1or ... ~ of CPL Pr..:"-' (June l'Nl. 
.H5 pp .. ISH" I -S72t.'>I ·.\II· 7)_ :.\\ailahlc from CPL 
Pr ... ·-..,_ Si:i..:nl·..: Hou...:. Winchcomhc Road. "..:whury. 
lkrk ... hir..: R<il..J 5\)X. l"ni1..-d Kin!!.dom. Td.: 
-+4..J (h_-;_5) 52-..JO·ti..J: Fax: -4-t (h_,5) 52- 11_-;.22. 

Em..:rging thcrap.;ulic R.~D rnmpani ... ..., in Eurnp.; 

Syn1hc:1ic ... mall molecul..- chemi ... 1ry is lhc m;1jor 
lechm•lngy sp...-ciali1a1ion of n...-wly eslahli-.h...-d 
1h...-r<1pc:u1ic comp;mies in Europe. according lo a !lew 
('():\:\Et 'T Pharma LIJ. reporl -Emerging Thc:rapc:ulic 
Bini..-ch111ilogy and Pharmaceutical Companies m 
Europe:-_ 

Of lhe m·o.:r 711 cmcn!ing lhcrapc:ulic R&D 
comp;tnies ... ur\'cycd. half were im·ol\'ed in anli·cancer 
drug R&D. wilh ..J2 pc:r ceni acliw in immunology and 
.'U pc:r c...-nl in the anti·inkcli\·e area. Surprisingly. 
n..:arly half of lhl· com panic:. sun·eyed were inrnh'ed in 
synlhdic ... mall molecule chemis1ry and only ... pc:r cent 
wc:re inrnl\'ed in gen..: th..:rapy. antis.:ns.: or tram.genie· 
b;Ls.:J drug R&D. 

In lerms of partn...-ring intere'>IS, coll;1boratiw 
R& D and licensing ·oul represc:nh:d th..: most \ough1 · 
aft..:r 1-.u ... ine-.., ;irrang...-mc:nh with jninl wn1urc:-. hcing of 

lh..: l..:a ... 1 inh:r<.:''-

In lam' of th..: d ... ·wlopmc:nt slalus nf drug.' being 
r..:,..:affh..-d hy ..-m..:rging European comp.1ni..:s. JI) pc:r 
c..-nl w...-r..: in clinical 1rials .. 15 per cenl in preclinical wilh 
lh pc:r cc:nl of companies sun·cyc:d h;n·ing product-. 
already on lhc: market. 

Em..:rging European companit:'> derailed in lhc 
report includc: such organili1liom as Brilish 
Biotechnology. ('clltc:ch, lnnogcnclics. clc .. and more 
rc:n:ntly formed comp;inies such as Rioxytcch, ('anag 
Rc,c:arch, :\..:uro ... carch. clc. 

CUN N ECT's Emerging Th..:rapeutic R.-\: D R..:port 
w;1-. compil..:d from information supplied directly hy lhc: 
companies 1hemsel\'e:-. and pro\'idc\ hirherlo undisclosed 
inform;11ion on each company\ partnering inlercsls; 
thcrapculic fm:us: technology '>pc:ciali1.;1lion; devclopmenl 
slalus of 1hc: mo'\I ad\'anccd drug and conlact dct<1ils 
including named pl·rsons. 

For furlhcr information on lhc r..:porl, plc:<1Sl' 
contacl: Sandie Roddie, C'ONl\ECT Pharma Lid., The 
Magdalen Centre, Rohcrl Robinson A\'cnue, Oxford 
Science Park, Oxford OX-! .JCiA, lJ K. 

AT('(' hiolo~ical culture catalo~ue on diskc!lc 

The American Type Cuhure Collection (AT('C) 
has released a compuler di ... kelle version of their cuhure 
catalogues including all information in lhe current 

prinled calalogu'--s Buctaiu & But-raioplrugt·s. Cd/ Ltn.·s 
und H\·flridomus. Filumt'lllrru> F11T1gi. Protists 
r .-ligu.· PmlO::oa . .-1 TCC R.·comfli"'"'' DX.-1 .\lutaiuis. 
-~ TCC .\1 H Rq1o_5itory of lfumu" & .\form· DY~ Pmlit.·s 
ufld Liflrurin. A.1zi.mui I "inn.·5 u11d .-focisau. Piu1u I "innn 
u11d .-l11tiwru und }",·u.5h. The di .. L...:11..: contain~ eig_hl 
~ctions. which can ~ purcha.-.cd individually or in an~· 
combination. The pric...- pc:r ~ction is S211.ll0 or S25JMl. 
dc:pc:nding on the ~ction purcha.-.cd. Ba.,ic comput..:r 
r..:quin:mcnt.. arc: IB\t compatibility; 512 K Rr\\t; 
DOS _'\.II. or higher; hard disk: and hi!:!h d..:nsil~ noppy 
disk driw (.'~S or 5.2:'q. Detail-; from: A TU· 
\farkeling. 12301 Parklawn Dri\e. Rochillc Driw. 
Rock\'ille. '.\laryland 21lS5~· 177t>. l'SA or on 
•I (JO I) SS I - 2tl(MI. lS<mrce: Bit1tedurolo1:y Bulletin. 
S...-ptcm~r l'N2) 

Biodi\·crsity information network 

Within the contexl of the l_jN('ED Bicxfo-crsily 
Conwn1ion and Agenda 21. an inlernalional group ha.., 
e~lablished a Bio<li\'ersity Information Network to ... oh-..: 
rhe problem of managing global biological di\crsity 
information. 

The new network wa.-; ini1ia11.:d al a work~hop 
held at the Tropical Data Ba~ (Ba'iC de Datc>S Tropical}. 
Campin;L-;. Bratil on 26·.'\I July. The workshop wa, 
spon ... orcd hy the International l" ninn of Biological 
Sciences. lhc lntcrnation;1I l! nion of Microhi11logical 
Socic1ies and lhc: World Federation of Culture 
Collection.... The sustainable managemc:nt nf the 
em ironmc:nt <ind cons.:nalion of 1he biodi\er~ily of 
pla:11.... ;inimal-;, rr.icro·org;ini ... m:-. and olhcr li\·ing 
thing.' depends on reliable ;ind readily acce-.. .. ihlc 
informali~m. 

Wi1houl information on rhe name.... location. 
ac1ivi1y .md in1crac1ion ... of org;mi'm~ in p.trlil'.ul;ir 
cco,ystems. con'>er\'alion and su ... 1ainahl..: de\clopment 
stralcgics arc unlikely lo ... ucceed. The network will he 
primarily electronic, linking. dalaha-.c:s ;ind pro\·iding a 
communicalion~ syslem. 0..:1;iiL, from: Barbara Kirsop, 
Microbial Srrain Dara Nclwork, 307 Hunlingdon Road, 
Camhridge CB:\ OJX or on 022.' 27ti<122. Allc:rnali\'cly. 
u ... c BT C jold 75:08107111 or Emaibmdn'a cgnel.com. 
(Source: Biotc•cl111"10Ky B11/lcti11, S...-ptemher . 992) 

!\clwork on Global en\'ironmcnlal ch;m~c: 

Cilohal warming dal;i is lo he put onto a single 
informalion network under a c;B720 000 rc:scarch 
conlr;tCl from the Economic and Social Research Council 
(ESRC) lo l.oughhorough l!nivcr,ity. 

Loughhorough aims to create a user· friendly 
... y-.tem lo provide e;l\y acce~s lo information on global 
environmenlal change. The ncrwork, called Cilohal 
Environmenral N..:lwork for En\'ironmental Chan~e 

(CJENIE) will he based on remole data cenlres localed 
lhroughoul rhc world. 
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Run on \ariolL\ hanlwan: systems. ii will lell 
u_-;cn about dala a\·ailabili1y. loc:ilion. currency 
and qualiiy. and offer links lo olhcr in1erna1ional 
data dirccloril'S. 

Oxford L: ni\·ersily"s Em ironmcn1al Change l. nil. 
lhc Brili.\h Cicological Sun·cy. lhc Brili.'h C>ccanographic 
Dalaccnlrc and lhc lnslilule of T CHl'Slrial Ecology haw 
alrcaJy cxpn.~'\Cd inlch.'Sl in lhc nclwnrk. CiE:"IE could 
~ up and running hy lhe c-nd of l'N.\. 

The ESRC funding is part of 1he Ciowrnmen!"s 
con1rihu1ion lo lhc lnh:rnational Cicosphere Biosphere 
Programme. a S1ockholm - ha.-;cd indepcndenl hody 
funded hy national Cio1;ernmenL\ which mnnilors lhe 
glohal cnvironmenl. 

Soflware hou_-;c Ciena.'iys and Nouingham and 
lxicc..-sler uni\·ersi1ic..-s will a.'i.'iL\l in lhe projccl. (Source: 
Tedrnt>lt1KY Updure. 9 June 199::!) 

Thcla \tarid Rcporl ~o. Jtlll: currenl and new \·accinc .. 
market 

This report is a comprchensiw renew and 
analysis of lhc changing \·accinc market. World-wide 
'tuanlilaliw analysis is gi"·en for 1he six iargesl induslrial 
economics: l'SA. Ciermany. l!K. France. haly and 
Japan. The rcporl segment'\ lhc mark·:• hv lypcs of 
vaccine. vaccines in de\·elopmcnl. paedialric. lra\ellcrs 
and adull '•accinc ... 

Cher a d1vcn biotechnology and pharmaceu1ic;il 
companic-s arc competing lo develop \·accines lo disca.,e-. 
such a.' malaria. AIDS. hepaliti->. chicken-pox and 
hcrpe.... b1ima1cs of lhe markcl si7c and projected 
!!rowlh for currcnl and new vaccines in development ;ire 
!llupplicd through 1996. 

Because the \·accine for HIV will he 1hc lar!!-N 
marker for ;my new vaccine and there ;ire ... o many 
companies de\"clnping an HIV \"accinc. 1he report 
devoles an enlire !'leer ion lo lhc HIV vaccine markel and 
development. Theta cstimales an AIDS vaccine could 
rcprcsenl ::!5 -."H per ecol of all rcvcnue from \·accine 
products. 

Findings from rhe report rewal 1ha1: 

The US vaccine market was $M.t54 million 
in )1)1)1. or 54 per cent of the world marker; 

Real growth will come out of new vaconcs 
new in development; 

Pacdia1ric vaccine 
M.4 per cent of lhc 
marker; and 1ha1 

.,egmcnl reprcscnr ... 
world·widc v;scl"inc 

Work on a -.ix-di. ...... a.-.c (mega shol) 
comhinalion paediatric \an.:ine conlinuc..-s. 

The report inw .. 1igall'S :!II compc1itors. discus...;ing 
products. R&D. clinical trial.;. m;1rke1in~ strategies. 
licen_,ing agn.-cments and di .. 1rihu1ion righL'i. Regulatiiry 
demand' ah: re\iewed a.' !hey impact marke1ing. 

Thela hclie\·c..-:. lhe explosion of new product'. 
man\· oul of hio!echnol1~y. will re\ilaliFc 1he enlirc 
\·accine markel. 

Information us.:d h> prepare 1he report wa.' 
oh1aincd from l"S go\·ernment data. industry sun·eys. 
inlen·iews wi1h marketing manager-.. annual reporb and 
lllK"s. trade puhlicalions. information rnllecled al trade 
show~. product lileralUre and Theta\ dalaha...cs. Price: 
S795.llO. (Source: .\'t•in Rt'it'll.h'. Scplemhcr 1992) 

Animal hinkchnologv 

Animal biotechnology is nol jusl 1he dnclopmenl 
of transgenic farm animab and 1hc consequent 
P'~'ihilitic..-s of hio-pharming (producing human 
pharmaceulical'i in transgenic farm animals). Thc..-sc 
a.'pccls. along with long dragged-our contro\·ersy over 
the regislralion of ht1\·ine somalolrnphin (bST) in Europe 
and 1he t~SA. lend In dominate our \·iew of lhc polential 
imp;tet of the hiotcchnnlogie~ on 1he animal industries. 

The ;mimal hiot::chnolngie-. al-.c1 include embryo 
lran,fer. lechniqucs of sex determination. nuclear 
tra11sfer. producrion of gcnefic;1lly engineered vaccines. 
new diagno,tic technique... for animal disca.o;cs and 
pe .. 1icide contaminants. ;md modificalion of gut micro­
organism .... 

\\bil'I rc-.earrh groups in Australia in Adelaide 
and Sydney ha\e heen lo rhe forefront in the production 
of transgenic pigs and sheep respccliwly. lhe 
main comm..:rcial ac1ion wi1h transgenic animal'\ is 
occurring in comp;mies such ao; (icne Pharming Europe 
(Leiden. l'ielherlands). Ph;1rm;1Ccu1ical Protein.; 
(Edinhurgh. UK). (ien1yme (Framing.ton. USA) and 
DNX (Princelon. llSA). Furlher informalion on rhc~e 
ac1ivi1ies can he found in ~eccnl is.o;ues (May and 
Augu~-t llJIJ::!) of 1he journal Bio1 frr/11111/0~.\·. The 
same journal also summariFed 1he hST is..,ue in its 
Fchruary is.o;uc in an arricle hy Dr. Henry Miller 
(FDA in lhe USA) and <tnnlher hy William Vandaele 
(Federa1ion Europecnnc de la SanlC Animale. 
Belgium). 

In lhc special feature seclion of tlmtralaJian 
lJiota/11111/og\·, Vol. ::!, No. 4, Augu ... 1 llJCJ::!, arc mini­
profile'> from five Au~lralian companies aclive in animal 
hiolcchnology, an ex1ensive review from New Zealand 
on in l'itro producrion of domestic animal embryos, an 
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article from South Au...;tralia ... ummarumg Au...;tralian 
n.~;m:h on lhe genelic modificalion or rumen micro­
org;mi ... m .... and an article on the dewlopment of new 
animal diagnostic,. r mm \'icloria. ~ot co\·ered L'i 
Au..,tr;1lian and r"ew Zealand worl on transgenic animal.;. 
(Source: . ..J.11strulusiu11 Biott·du1'1logy. Vol. 2. '."o. 4. 
August 1'1'12) 

Biopoliq !ntcrnational 

The African Centre for Technology Studies 
(At TS). in conjunction with the World R'-'S'lUrccs 
Institute (WRI 1. ha.' launched Biopolicy lncemuci1H1al. a 
special policy r'--scarl·h series on biotechnology and 
biolngic;1l di,·ersit y. Biopolit·y lntt•maci1H1al covers 
country ... 1udie .... n..:w technological dc,·dopment'i. impact 
a..-..'\Cssmcnb. c•mscn·ation acti,·ities. policy reforms. and 
analy-"--s of national a.\ well a.-; corporate biotechnology 
strategics. The series is ba.'\Cd on current r'--scarch and is 
widely con.,ulteJ by scholars. policy makers and 
uni\·crsity ... 1udcnts in rde\·ant fields. 

Those interested in submitting papers should 
forward ;1hstracls or papers for consideralion lo 
Moh=1mcd Khalil (A(TS); Norman Clark (Science Policy 
Research Lnit. Unin~rsily of Sus.,ex. Falmer. Brighlon 
B~ I '1RF. Li K) or John Mugabe (At TS Biopolicy 
lnstitule). lnforma1ion for subscribers is prm·ided below: 
AtTS Pres.-;. African Cenlre for Technology Studies, 
P.O. Box -tWI7, Nairobi. Kenya. Tel.: (25-t-2) 744047; 
74..JOIJ5; fax: 74.W95. At.TS Biopolicy Instilule, 
Wi1makers.,1raal Ill. 6211 JB Maa.'itrichl, Nelherlands. 
Tel.: +]I {4."l) 258499; Fax: 2584]]. 

Rec,ulation and di .. cussion on i;enetic modification of 
animals - lhe .. itu;uion in the European Communily. the 
Ndherlands. lhc United Kingdom. (iermany. Denmark. 
France and the United Stales 
hy Rene Cu ... 1ers and Lydi S1emenherg 

The Netherlands Organi1ation for Technology 
A .... ,es.\ment (NOTA) ha' produced a most useful review 
or altitudes towards. and legislation controlling, the 
genetic engineering of animals and !heir use in the 
Economic Community and the United States. The report 
re\eals thal there arc clear differences of opinion in the 
different counlries on the perception of fr,ks, economic 
.. ignificance, animal welfare and ethical considerations. 
The is.c;ue of animal patenting is fuelling much of the 
discus.,ion in the European Parliament on the desirabilily 
of transgenic animals. 

The genclic modificalion of animals to produce 
more or hetter food appears generally to be lcs.c; 
acceptable than lheir modificalion for lhc production of 
vital medicines. 

The reporl in English may he ordered from: 
Distrihutiecenlrum Overheidspuhlicaties (D.O.P), 
P.O. Box 20014, 2500 EA The Hague, Nelherlands. 

Prict: Dfl 25 quoting ISBN 9034o281 lh. (Source: £815, 
Bioud11U.1/0K_\. in Europe. Vol. 2. No.:;, 1992) 

Biosafcty: The safe arplication of biotechnolog;· m 
agricullure and the cn,·ironment 
by Ci. J. Persley. L \'. Giddings. and('. Juma ( 1992) 

This document is a useful introduction for non -
expert-; 10 the guidelines and procedur'-'S that haw 
been de,·dopcd lo ensure the environmentally safe 
applicalion of modern biotechnology. ltc; purpose 
is !O prO\·ide a practical guide for policy makers 
and r'--scarch managers with limited time and restricted 
access to the extensiw documentalion that is 
accumulating on hiosafcty. On the ba..,is of the 
recommendations from authoritati\·e sludies of 
organi:r.ations such a.'i the Organi:r.ation for Economic 
Cooperation and Dc\·clopment (OECD) and the US 
National Research Council (NRC), the authors prcscnl 
a possible series of steps that might he taken to 
establish a national hiosafcty system. Such a system 
should consist of a National Biosafcty Commillee and 
Institutional Biosafety Commiuees with Biological 
Safety Officers. The authors recommend that a national 
hiosafcty system should he estJhlishcd within the 
existing regulatory framework and draw on existing 
institutions, personnel, and currenl legislation to the 
grealesl extent possible. This recommendation follows 
from the presumplion that the risks, a-;sociated with the 
introduction of genetically modified organisms. arc 
similar to lhO'iC as.<;essed when an exotic plant, animal, or 
micro-organism is lo he introduced into any area. 
Consequenlly, lhe authors argue that hiosafety 
R'gulalions need not be too stringent "It wouldhc 
unfortunate if concerns over the potential impact of 
planned introductions or genetically engineered 
organi ... ms, which may he safer than the competing 
chemical technologies !hey could displace, lead lo such 
a stringent and expensive rcgulalory approach that 
economics force continued reliance on older, less safe 
lcchnologies, such ac; the widespread use of chemical 
pesticides in the environment". Appendices include a list 
of experts for additional informalion and a bibliography. 

A \'ailablc from: International 
Research, P.O. 
Netherlands; .W 

Na! inn al Agricultural 
25'19 AJ The Hague, 
'>2-'JI 18-005-X. 

Service for 
Box 93375, 
pages, ISBN 

··Ecological Effects of Genetically Modified Organisms" 
edited by Jaap Weverling (of Mondiaal Alternatief) and 
Piel Schenkclaars (European Coordination, Friends of 
the Earth) 

This report present-; nine papers by qualified 
specialistc; writing for a general audience, the 
proceedings of a national symposium organi:r.ed by the 
Netherlands Ecological Sociely in cooperation with the 
Provisional Comrr.:uee on Genetic Modification, 
Amsterdam, September 1991. 
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The papers range from scicnlific lopics (lhc 
ccoln!!Y of inva<>ion.<;. hori10n1al plasmid lransfcr). mainly 
cm·cring micro-organisms. planls and insect-;, \·ia risk 
as.\Cs.,mcnt loris!' managcmcnl and rcgulalory policy for 
fidd rdca.-;c. Finally a lisl of knowledge gaps or research 
rcquircmcnls is prm·idcd. 

The rcporl may be ob1aincd f rum Nclhcrlands 
EcologicalSocicly.Orcnthcsingd l l.t-835 He; Arnhem. 
Netherland.;. Price: Ofl 2750. (Source: EBIS. 
Biott·durolo1:y i11 Europe. Vol. 2. No .. "\, ttN2) 

Books in 1hc BIOTOL scri'--s 

In 1!tc la..;1 is.,11c of the Monilor, we described 
1hc BIOTOL open learning scheme. a joinl projccl 
initi<1tcd by the Open Uni\"crsitcit of lhe Nctherl<1nds 
and Thames Polytechnic (UK) to dc\dop advanced 
le\·d flexible trammg malerial, including books. 
compuler-ba.o;cd and \·ideo training programmes for 
biotechnology. In ;uLilion, a network of collaboraling 
colleges and univers111cs will pro\"ide IUlorial 
support. making training available as and when it 
is required. BIOTOL will he of particular \"aluc 10 
employees in pro\·iding cost-cffcctiw flexible industrial 
training. 

BIOTOL books have been designed for all those 
who wish lo know and use the principles and lechniques 
of modern biolechnology. whclhcr !hey arc lcchnicians 
needing furlhcr educalion, graduale~ wishing to cxlcnd 
!heir knowledge ba'iC and polcnlial malure workers faced 
wi1h changing work or a new c;trcer, managers 
unfamiliar wi1h lhc new lcchnology or those rclurning to 
work afler a career break. The bcx>h arc di\"ided 
between 1hrcc levels: fundamenlal<>, m::lhodologics and 
husincs..-. applicalions. Each title cosls £19.95 and may 
he ordered from Catriona Burns, Buttcrworlh 
Heinemann (Publishers), Linacrc House, Jordan Hill, 
Oxford OX2 8DP, UK. lnspcclion copies arc a\"ailablc 
for JO days al no cos!. At lhc end of !his lime !hey 
can he rclurncd, purcha.-.cd or rclaincd if !he hook is 
adopted. The following i!'i a lisl of titles in lhe 1hree 
levels: 

Level One - Fundamcnlals 

The .'\fo/ecu/ar Fabric of Cells 
/11f rastmc111rc and Actiritics of Cr//J 
Principles of Cell EncrKelics 
EncrKY Souras for Cells 
Biosy111hesis u"'J fllleKrati<m of Ccllulur Me1uholi.m1 
Terl111iq11es Used in Bioprod11c1 Analy~is 
Analysis of Amino Acids, Protein.f and N11c/1•ic Acids 
Biopmn•.u Tecl111oloKY: ModellinK and Tramp<m 
Phenomena 
Operational Modrs of Bioreucton 

Bion·uctor Dcsi1:tt um/ Product }'it'ld 
Product Rt•can:r_r i11 Bioproct'.u Tt•d11111/11gr 
In- lltm C11ltfrutio11 of .\ficro-Org1111imn 

Lc\"cl Three - Business Appliealion ... 

Biott·d1110/11gical lmu11·11ti1»1J 111 H1•11/th ( ·ur1· 
Bioudurologicul lr111omti1111.1" m Food Proi:t'.Hi11g 
Bi11uduu1/ogical /111w1·11ti1111.r in Crop lmpra\"t'mt•m 
Biot1·d111ol111:ical /111u11·a1io11.1· i11 A11imul Pmductfrit_r 

ECOSCRIPTS - Puhiicalion scric~ from !he Foundalion 
for Eco<levclopmcnl (S1ich1ing \londiaal Ahcrnalid) 
(MA) 

In is..;uc No . .ttl of the Monilor (Dcccmher l'N2) 
we briefly described 1he acti\·i1ies of the Foun<lalion 
for Ecode\"Clopmenl and menlioned ils puhlicalion 
~cric~. ECOSCRIPTS. The following 1itlcs could 
inlcrcst readers <1nd may he oh1ained from !he following. 
addres.o;: Stichling l\londiaal Aherna1icf. PO Box 2h047. 
11102 GA Amslerdam, Nclherbnd .... 

El'OSCRIPT No. 36 - Ecology of Hope (Bioma-.., 
con~r\"alion in lropical agro- foreslry sy ... lem ... -
ahcrnalivcs to !he deslruclion of tropical rain fore ... h) h~ 

Bob Baars. Price: Oft. 15. 

ECOSCRIPT No. .H - Export oi Biotechnolog.ic;il 
Experimenls and Produclion Units (concern ... rcloralion 
of experiments from developed lo dc\"clopin!! counlrie:-.) 
by Marie-Jose Smits. Price: Ofl. 4. 

ECOSCRIPT No. _,X Environmenl·driven 
Biolcchnologies (concern~ rclocalion of biotechnolo!-!Y 
produclion planls lo ii less regulatcry en\"ironmcnt) by 
Harold H. Lee. Price: Ofl . . "\.511. 

ECOSCRIPT No .. "\1> - Biolechnology and 1he Third 
World: The unm;Lo;king ol a new promi'ie (in 
preparalion) by (iuido Ruivcnkamp. in cooperalion with 
Henk Hobhelink). Price: Dfl. f,.5o. 

ECOSCRIPT No. 40 - Modern Cient:lic Engineering 
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G. SPEl"IAL ARTICLE 

MUSHROOMS: TRENDS IN PRODL'CTION 
AND TECHM>LOGICAL DE\'El.OPMENT 

S.T. Chang and P.Ci. Miles • 

I. lnlrod:iction 

Almost certainly prehistoric man used mushrooms 
as food. There is ample evidence that the great early 
civilii·~1tions of the (ireeks, Egyptians, Romans, Chinese 
and Mcxi.Jns pri1.cd mushrooms as a delicacy. for 
purported values of a therapeutic nature and. in some 
ca,.es, in religious riles. Throughout recorded history 
there is repealed reference lo th1~ use of mushroom' as 
food and for medicinal purposes, and it is nol surprising 
th0tt the intentional cultivation of mushrooms had a very 
early beginning. We now know that this occurred in 
Chin;1 around 61111 A.D. with the cultivation of 
.411rirn/aria a11rirn/a on wood log' (Chang and Miles, 
I 1>87). Other wood· rolling mushrooms such as 
Flammulilla and Lrnrimn were later cullivated in a 
similar manner, hut the biggest advance in mu.,hroom 

• Profcs."1r S.T. ('hang, Dcparlmcnl of Biology, 
The Chinese University of !long Kong, Shatin, N.T., 
Hong Kong, and Professor P.(;. Miles, Department of 
Biological Sciences, Stale University of New York at 
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culti\·ation occurred in France around lflOU A.D. when 
A.garirns was cultivated upon a composted substrate. In 
the Western worl<! A.guricus (champignon or button 
mushroom) has remained up to the present time the 
mushnx1m that is produced in the greatest amounts. but 
now mushrooms long popular in Asia (e.g. LentirulS), and 
produced there in large numbers arc making inroads into 
Western markcb. but in the United States in 1990-91 the 
production of .4Kurims still exceeded I)<) per cent of :otal 
US mushroom production (NASS. 1991). In the years 
since World War 11, there ha." been a consistent increase 
in mushroom production. which greatly accelerated in 
the period from 19~h lo 1989-90, with an increase of 
7.JA per cent and a total world production of 3.79 metric 
tons \·alucd at about lISS 7.5 billion dollars (Chang and 
Miles. in pres.<;). 

Although mushrooms were long appreciated 
because of their fla,;our and texture, and some for 
medicinal or tonic attributes. the recognition that they 
arc nutritionally a very gcx>d food is much more recent. 
It is now known that mushrooms have a high protein 
content (llJ-35 per cent on a dry weight ba.'iis) of good 
quality (ali es.scntial amino acids for man including lysine 
and me th ion inc, which arc present in planL'i in only small 
amounts). Furthermore. mushrooms have a high 
proportion of unsaturated fatty acids, arc a good source 
of scwral vitamins, fihre and mineral<;, and they arc low 
in calorics. sodium. fat and cholesterol. In addition, their 
nucleic acid content is not high enough lo limit their 
daily use as a vegetable (Li and Chang. 1982a). 

Mushrcx>ms arc a special group of fungi. Fungi 
lack chlorophyll and consequently cannot use solar 
energy to manufacture their own food as do green 
plants. However, mushrooms do produce a wide range 
of cn1ymcs that degrade complex substrates, following 
which they absorb the soluble substances so formed for 
their own nutrition (Wood and Fcrmor, 1982; Wood, 
1•>8.J). This absorptive nutrition is a characteristic of 
mushrooms. These complex substrates, which arc 
generated annually in huge quantities, arc agricultural, 
industrial and forest waste producL.-.. Examples arc: 
cereal straws, coconut and coffee wa,tc producL.-., sugar 
cane hagilS.SC, sawdust and cotton wa'ilcs, etc. (Chang and 
Mib, llJ81J). Much of these material.-. arc either burned, 
shredded or used as landfill or for improvement of soil 
quality, even though these wastes constitute a potentially 
valuable resource for the production of edible food for 
man. Although physical and chemical technologies may, 
in some cases, play important a.-.sociatcd roles, 
hiotechnical approaches arc es.scntial for the emergence 
of practical conversion processes which can he applied to 
situations in developing countries throughout the world 
where large-scale capital intensive operations arc 
inappropriate. 

One of the most economically viable proces.<;<'s for 
the hioconversion of lignoccllulosic wastes i:. the 
cultivation of edible mushrooms. The nutritional value 
and dcsirahlc gastronomic properties of mushrooms arc 
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nu" Y.iddy ro:l·ngni/o:d. Of p;irtirnlar "ignificam:c . 
..: .. p .. :cially lo rl·g.ion" with popul;1tion" \\h1-so: dio.:1 i,.. 
commonly ddicio:nt in prolo:in. i" <ho: prot.:in conto:nt of 
mu .. hmom ... A-. prl·viou-.ly mo:ntiono:d. thi,.. is rdati\·dy 
hi!!h ( l'I · J5 (l\."r co:nt on a dry wo:ig.ht h;i.,i.,) ;Lo; comparo:d 
with 73 (l\."r l·o:nt in ril·o:. 1.L~ p.:r l'O:nt in whl·;1t .. \II. I per 
co:nl in ..i>yho:;m and 25.2 (l\."r n:nt in mill... Tho:rdoro:. 
;ilthough mushroom .. r;ink hdow mn:-.t ;mimal mo:;ih in 
crud.: proto:in conlo:nt. tho:y 1:omp;iro: wry fon>ur;ihly 
with mo-.t oth..:r food' (Crisan and S.md ... 1''7S: Li and 
Chan!!. l'IS2h). With ro:,..pcct to o:s.'i\.'ntial ;1mino acid 
indin: ... ;1mino ;Kid "coro:-. ;md nutritional indin: .... tho: 
m·o:rall nutritin: \·aluo: of hi!!h grad.: mushrooms ·1lm11Sl 
o:quab 1hat of milk. Furlh.:rmoro:. tho: prolo:in ... of 
commPnh· cul!i\-;1to:d mu-.hrooms contain all tho: o:s.o;o:ntial 
amino ;Kids ;ind aro: ...--.po:cially rich in lysino: and lo:ucino:. 
which ;iro: bdin!! in m11St .. taplc co:ro:al foods (Chang. 
l'ISll). It i-. alo;o d1imo:d that mushrooms contain otho:r 
ho:ndici;1I ho:alth promoting ... uhstanco:s (Chang and 
Milo:s. JllS•I: Bro:cnc. )1190: Jong and Birmingham. )990). 

In ;1d<lition. the material remain in!! ;1flcr the mushroom 
crop h;L' hccn han·cstcd can often ho: u.....-d ;i.o; a \aluahlc 
a<l<liti\c to the .,oil. thus incn:;L'iin!! its poto:ntial for the 
prodm·tion of olhcr agricultural and horticultural crops. 
or pos.-.ihly hcing uso:d diro:ctly "-' ;i ... oum: of animal 
feed. 

\fany people haw hco:n ;1t1ractcd lo mu-.hroom 
culti\ation h..:causo: mushroom ... can ho: grown on waste 
suhstratcs and do not make the dem;ind-. upon land space 
a.-; io; tho: CiL'iC with most ;1g.ricuhural crop ... Thi .. co:rtainly 
i ... an allracti\·c aspect of mushroom culti\-;1tion ;ind. in 
an en\·ironmcntally c• ,ciou ... society. the hioconH·rsion 
of potential poilulants lo a food for human consumption 
is not to he di:-mis.,ed lightly. As we shall point oul. 
howo:\·cr. mu~hroom cultivation requiro:-. an 
understandin!! of cerlain scientific principle., ;md 
praclie<1l experience in mushroom technology for lhe 
-.ucccssful a«hievemenl of a profi1ahlc mu-.hroom farm. 
There i' no douht th;1I if mu:,hroom cultivation 
tcrhnology i-. properly promoted and dc\elopcd, 
mushroom collage industries will make important 
contrihulion-. lo the nulrition and economic welfare of 
the people in many countries, particularly in developing 
counlric-.. 

The purpo-.c of thi ... article is lo dc.,crihl' recent 
trend ... in mushroom production and the technological 
developments for rc-.earch and cultivation of mushroom-.. 
II -.hould he noted that. in the long term, successful 
mu-.hoom prnduction musl he supported hy a 
hackground of sound scien1ific knowledge and 
tcchnolop.y. 

2. Mushrooms and mushroom biology 

The word mu~hroom may mean differcnl thing-. 
to different people in various countrie~. In ihis article, 
mu-.hroom refers lo the definition given hy Chang and 
Miles (in pres.<;). In a hroad ~.ensc "the mu.,hroom is a 
marrofun~us with a distinctive fruiting hody which can 

hc o:ilho:r l.'pigcou:- or hypt>gl.'ou-. .md largc l'nough h> ~· 
"l'l'n with the naked eye ;md to ho: pick..:d h~ h;md. Thu ... 
mushnK1m ... need not hc B;L,idiomyn·ll.' .... nor <tcrial. nor 
fk·,hy. nor 1..·dihlc. \1u ... hn>11m,.. c;m he A .. cum~l·..:tc". 
!!row underground. ha\l.' it nun· flc,hy ll");turc ;md n1..·cd 
not ho: cdih!l.': In thi., context. mu,hmom" c;m he 
rnughly di\·idcd into four c;11l.'g11ril·,: (I) tho-.c th.11 ;irl· 
flc .. h~ ;md l.'dihlc fall into lh1..· l·dihlc mu,..hrtKllll 
l·atcg.>ry. e.g .. ..t.i:arina /liJponn: (21 tho,,.... mu .. hrooni... 
th;it ;ire cun ... idcn.:d to h;1\1..· mc1.li·:in;il ;ipplic.11i11n" <irl· 
referred to "-' mcdil·inal mu ... hnK>m ... i.'.g .. <icJm,dama 
l11cid11m: (.\)rho....: th;1t arc pro\cn to ho:. or ... u-.pcctcd of 

hcin!!. pt>i ... onou., ;1rc c;illcd poi'>l>nous mu,..hnK>m-.. e.g .. 
:lma11i1a phalloidt·~: ;md (.t) a mi .. cclbncou .. c;1kgory lh;1I 
indudc-. ;1 large number of mu ... hrooms wh11SC pnipcrlic .. 
remain 1c ... , well defined and which may tentatiwly he 
gmupo:d together"-" -other mu .. hrnom .. -. Certainly. 1hi-. 
form of da-;.o;ifying mu .. hnKims i-. nut absolute. ~1an~ 

kind-. of mushnK1m ... arc not only edible. hut abo pos...c.._, 
Ionic and medicinal l}Ualitics. 

It hao; hecn e-.1ima1cd thal in nature there arc 
approxim;1tcly 15 mill ion .. pcric ... of fungi of which only 
approximalcly 5 po:r cent or h9.1100 ... pct:ics. h.1\·c ho:cn 
dcsrrihcd (Hawksworlh. l'NI ). Our of the.,.... do:scrihcd 
-.po:cic-. nf fungi. there arl.' ;1houl lll.01111 -.pccic-. of nc ... hy 
macrofungi and only a h;mdful of the.,.... ;1r1..· l.:th;1l 
(Kendrick. 19S5). There arc no -.implc WiiY" to 
di .. tinguish hctwccn ;.:dihle and poisonou-. mu-.hnK1m-.. 
!\1 ushrooms should he e;1tcn only if th;.:y ha\C ho:cn 
identified with precision and the hi .. 1ory ;i.-; lo cdihility of 
th;1t species is known. Ahoul 2.11110 spccic-. from more 
than JO genera arc regarded ;1-. prime cdihlc mu-.hroom .... 
hut only ahout SO of them arc grown experimentally. 
.to cuhivalcd 1:conomically. ;1round 211 rnlti\atcd 
commercially. and only 5 lo Ii ;ire produced on an 
industrial -.calc (Chang. l'l'lll:t). In gcncr;1l. the oriental 
countric-., Chin;1, hpan. ;md Korea !!row and con .. umc 
more v;irietic., of mushnK1ms 1han the Wc-.tcrn coun1ric .... 
Howe\cr. in recent ycM .... the production of what arc 
referred to as .. .,pccialty or allcrnalivc mu ... hrooms··. 

mainly Lcnti1uu cd11d1•s and Pll'llrolm spp.. h;1s 
increased rapidly in Wc ... tcrn countric:-. ({ "h;ing. and Mib. 
!«NI). 

When knowledge 111nc;1"c" and ;1rca-. of 
.,pcciali1<1tion dnclop within a di~ciplinc, it i-. convenient 
lo indiralc thal ;1rca of "Pl·ci.1li;;11ion with a ... elf 
explanatory name. We have sugp.cstc<l thal 1hc lerm 
"mushr<Klm hiology" he u-.cd for the di ... ciplinc concerned 
with the -.cicnlific study of mu-.hriK>ms (Chan~ and 
Miles, in pres:.). The term mu,hroom ... cicncc ha:. hccn 
defined a ... lhc di.,ciplinc that i-. wnccrncd wilh lhc 
principles and practices of mushroom cultivalion. and 
thu., dealing solely with cultivation, mmhrrK>m -.ricncc i-. 
only one aspect of mushr<K>m hiology. !he suh<li,ciplinc 
of mycology dealing with mu-.hrmm-.. That i,, 
mu ... hroom hiology indudcs nol only cultivation, hut it 
deals with any aspect of mushrooms, surh a ... : laxonllmy, 
development, nul rit ion, physiology, gcnct ic~. pal ho logy, 
medicinal and tonic a11rihu1c .... edihility, toxicity, clc. 
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3. Trt"nds in production 

Ahhough \·arinus mushrooms ha\·e bt:en highly 
\·alucd a' food. a.o; a ionic and in some ca.'iCs as medicin..: 
for a long period of time. the use of mushnxims ha.-. 
t~c•ime e\·cn mor..: widespread in r..:c..:nl years. a. ... can b..: 
wilncs.'iCd by thc increa._...J dcmands for high..:r 
production rnlumcs ( figur..: I). Their popularity is 
dcri vcd from 1hr..:e highly d~-sirablc characteristics a.o; 
food: (I) !hey ha\·c remarkable t;t.-.te ;ind flarnur; (.:!) lh..:y 
arc nu1ri1ious; (."\) 1h..:y can ht: ca,ily processed. dried. 
pickleJ and cann..:d to permit them lo be .. cored and 
lran-.porh:d from the place of production lo the 
consum..:r. 

In addition 10 thes...· uniqu..: char;iclcristics. many 
edible mu-.hroom" ha\·e b..:cn 1radi1ion;11ly used in China 
and Japan for !heir m..:dicinal and tonic prop..:rli..:s. The 
pharm;ic..:ulicab Je,·dopcd from mushrooms in Japan 
(l;ibl..: I) ;md th..:ir pharmaceulical compon..:nls (table 2) 
han.· hl·en compiled r..:c..:n1ly by Pai t'I uf. ( l'J90). 
Cosm..:tic products and som..: hcahhful bt:\·erages ha\·e 
alo;o h..:cn produc..:d in China from mu~hrooms of 
<iunotkrmu. A v;uiely of proprietary products including 
health drinks and foods. hav..: also h..:come available on 
the m;1rk..:t Jnd 1he demand for lh..:sc is expected lo 
mcn:;t'i\!. 

With i..:chnical ad\ances during the p<L'il few 
dl·c;1de-.. culti\·;11ion of edihk mu,hrooms has spread all 
mer the world. Since cultivated mushroom!'. can he 
gnmn undcr diffen.:nl dimalic condition-. and on 
a!!ricultural ;1nd indu,lrial was!..:-.. I hey can he used a' an 
;1id in "1lving many probl..:ms of glohal imporlanc..:. 
indu<lin!! prolcin -.hort;1g..:. re-.ourc..: r..:covery and re-use 
and cn\·ironmenlal managemenl. 

In •in merall \"iew. lhe world production of 
culrivated edibl..: mu ... hroom-. wa-. 2,17h lhou'\and 
mclric Ions and _,,7<>.J thousand metric tons in 1'>8ti 
and 1•1s1>. •JO, respectively (lahle .\). In thos..: thr..:c 
year .... mu ... hroom production incre;1scd by 7.J..J p..:r cent 
and an annual inn..:a'e of .:!.J..5 per cent (Chang and 
\lilc'>. l'NI ). A comparison of production be1ween l'18h 
;ind l'l81J •)() reveals lhal all cultivated mushroom 
spl·cie, increased during thal period, r;1nging from 
(<) per (l·nl for A~uricus up lo .J.1 per cenl for 
Pirnmtus. The next hig increa\e w;1s 2J.ti per cent 
for :l11rirn!aria. However. the percentage of the tol;il 
wuld produclion of edible mu ... hrooms for A1:aricm 
and f11r Lcminm mushroom' decr..:ased a'\ a (onsequ..:nc..: 
of lhc innease in produclion of lhe other cultivaled 
edihk r:1ushroom -.pecic .... in parlicular Ple11rot11s specie'\ 
(figure ::). 

A ·:ompari .. on of the mmhrooms in l'J8(1 <ind 
l'IS'J/•IO n1ltiva1cd in Chin;1 is !!,iven in table 4. The 
increa-.e in 1:row1h rale for all I:! ruhivated mushrooms 
in C 'hina w 1s 175 per cent. P/r11rorm hccilme the 
numher onl' cultivated mu-.hroom in China with iln 
innease of 7110 per cenl <luring lhc three years from 

l'ISh lo 1989/90. ~cond in lolal production wa., 
.-turirnluriu. Th~~ 1wo mushnximc; arc used mainly for 
dom~-slic consumption with a small proportion forcxporl 
to Japan and Hong Kong. In i9S9 lhc percentage of the 
production of indi\·idual species exported wa.'\ 7h per 
ccnl for A1:urirns .. 211 per cent for lt•ntiruu . .JA per ccnl 
for Plcurolus and .J per ccnl for Aurirnluriu. For the 
firs! lime. China grew <m:r 511 per ccnl of lh..: cultivated 
mushnx>ms produced in th..: world (191.5 MT. 379..J MT). 

In the three-year period from 19St> lo 198').'90. 
th..: production of ..:diblc mushrooms in Japan (!able 5~ is 
mos! notable for the incn:a.'iC in production of two 
species. Hypsi:igus murmort1H and Grifo/u fmndosu. 
The incr..:a.'iC wa.'\ 9-t.5 per cent and 175 per cent, 
n:,p..:clin:ly. This inm:a.o;c in production wa.'i parlially 
off~! by dccrca.'iCs in produclion of lentiruts edodes by 
9.h per c..:nl and of Aurirnluriu uurirnlu- judae by 
25 . .t per c..:nl. bul wi1h steady incrca.-.cs in production of 
Flumm11/i11a n:lutipt's and Plt11mllls spp .. there was still 
an increa'iC of tolal mushnx>m production in Japan of 
.t..t per cent during lhis period. 

II can b..: sc..:n from table 6 that mushroom 
consumplion in Japan incr.:ascd significantly in the 
p..:riod fro:n 1986 to 1989, 90. sine..: ..:xporlc; dccrea.-.cd 
and import.-. incr..:ao;cd by 39J1 p..:r cent from 17,403 lo 
2.J.2Sti mdric tons. In amount. th..: greal..:sl incrca<;c Wa'i 
of A11rirnlaria uurirnla- j11dat'. of which 19.87'i mi:tric 
Ions wen: imported (mainly from China) in 1')81}/90. 
compared to 16.2'19 metric tons in 19Sti. The highly 
pri.rcd Tridwloma matsutakc. which is farmed by 
semi-culti\·ation techniques. was imported into Japan in 
1he amount of 2,210 MT in IW\9190. an increa.-.c of 
1255 p..:r cent over lhe 1J80 ~tT imporkd in 1986. h is 
also in1er..:s1ing lo note lhal the imporl of dried LcflfiruH 
1•dodcs (slriitakt•) into Japan increa,ed greatly from 
12.J MT in l'J86 lo 2,2111 MT in 1989:•)() (an increa!\C of 
!J, 75 p..:r cenl!). while ..:xport' of dri..:d Lmtiruts edodt•s 
decrea.,ed from J,5J8 lo l,.J.N MT. In general, the 
shiitake imported inlo Japan were of low..:r quality 
mushrooms lo he sold 10 lower income p..:ople who could 
nol afford the exp..:nsive high 4uali1y mushroom,, which 
h;l\e tr<1di1ion;1lly been a good ..:xporl ilcm from hpan 
hul which can now h..: sold mor..: re;1dily in Japan 
hecau\c of lhe thri\·ing ..:rnnomy of th;1l counlry. 

Tola( mw;hroom production in South Korea 
increa!'.ed by J7 pi.:r cent during lhe pcriou from t'J8(i to 
IW\91 1)(1 (table 7). The grealesl amounl of this increase 
was due lo Plmmflis spp. of which I I ,570 MT more 
were produced in 1'>81J/ 1JO lhan in l<J8<1, an incrca!'.C of 
-l.J.8 per cenl. As was lru..: in China, the mushroom 
produced in grealesl amount was Pli·uro/11.v spp. Second 
in production was A~urinu hiipona, who'ie production 
was 12,025 MT in l'J81J/ 1JO, with li11le change since 1'>8<1. 
Produclion of l.cntinm in Korea incn:a.-.ed hy -l8 per 
cent lo lll,7JO MT in J1J8'1/IJO. 11 i' rc<1dily seen lhal 
there was rnn .. iderahlc change in the amount~ of the 
various species heing produlcd in South Korea during 
this period, with the mosl dramatic hcing the 
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h:'ih per ccnl innc;N: in F/11111muli1111 n·lutipn. but lhc 
;1mounts arc still rdati\'dy small · It• :\1T in l'l8h and 
121 :\1T in 1'18'1 "10. F/11mmuli11u n•/w;p<'s i!'> grown 
primarily for export lo fapan. a.'i is Tridroloma 
mal.mtakt·. In l'l8'1. •111 Japan paid a high,·r pril·c for the 
Trid1olomll from South Kor,·a than that from any other 
country. and Jap;m bought 8-t per ccnl of Korea's 
Trid10/1H1111. II !->hould be nokd th;1l l'lSh w;t\ an unusual 
year in Tridwlm11ll produl"!ion in Korc;1. since ii 
amounlcd 10 only .\11 MT. a drop from 1..lU :\1T the 
pn:\'ious year. The percentage incrc;t'c in prnduclion of 
Trid1ol1»11t1 bcl\wcn l'J8h and l'lS'l '>O !->hown in t<1blc 7 
is mislc:iiling. since production h;L, not yet rc<1chcd the 
l'>S:'i amount. Another item nf interest in table 7 is the 
inncasc in production of the mcdicin;il mushroom 
Gt111odcr11111 /11cid11111 of approxim;1tdy .~07 per cent 
hdwecn )'ISh ;ind l'l1N/'l0. 

... Tn.'nds in tt>chnological dndopments 

:\lushroom culti\·ation is .! complicated husines.,. 
It im·oh'es a number of different operation-. including 
the sclel"lion of an acceptable fruiling culture of the 
mushroom. preparation of spawn and compost. 
imKul;ition of the compost. crop care. h;in·esting. 
preser\'<1tion of the mushroom and marketin!!.. Each of 
thes'-· operations consists of many se4uential steps. which 
;ire e4ually cruci;il ;md important if suc,·es.' is to he 
achie\·ed in the mushroom husines' (\lilt·, and Chang. 
l'lSh). 

\\'hilt· there is a\·ailahlc a !->olid background of 
scit·nti fie in form;11 ion for I he-.e \ arious oper;1I ion!'> "'ith 
a number of culti\'atcd species. in many aspects 
mm.broom culti\'ation is also an art. ju!->I as wine making 
is hoth a scicm·e and an art. ( 'onsc4ucntly. in order to 
main1;1in a rca,onahly high and stahlc yield of 
mu,hrooms. hoth fundamental knowlcdg,· of mushroom 
science and lhe atTumulativc information of practical 
experience arc required. 

In Western countrit'\ culti\';ition of .·l~arims - the 
most popular edible mushroom. which is v;iriousl~ 

known as the white mu ... hnK1m. hullon mu,hnK1m. 
champignon. or 'imply the common cultivated 
mu ... hroom - has developed over the past :'ill years from 
a hq!inning as a risky venture lo a largely prcdictahlc 
and controllahlc industrial prot'l's..,, e.g .. :'iO year' ago lhl· 
yield wa ... b.-. than :'i kg per 'ljllare mclre in more thitn 
12 pickin!-! weeks. The picking was done hy hand. 
Today. the yield can he .'iO kg per 'lluare metre in four 
picking weeh and the harvesting can he done hy culling 
machines. The deep-trough method of cultivation, 
developed in the l! K and adopted in ('1echoslavakia 
with h:chnical rcfin\~ments, now achieves average yield .. 
of (,{) kg per square mel re (Noh le, I 1JH'I). 

A1:11ricm in nature is a temperate climate 
mushnK1m. It is produced in Western countries where 
the production involves the mo-;[ advanced and highly 
mcchani1cd technology in the mushnKJm industry. In 

l'lh:'i Taiw;m. with a subtropical anJ tropiG1l dimatc. 
emerged ;L' the third leading producer of .-1gurit·11.1. 
although currently it only ranh tenth. This production 
in Taiwan wa.' pos.,ihle hec;1usc ii \\;L' found that 
Agarirns could he grown profitably 11n a se;isonal h;L,is 
in the period from September through :\larch. Since 
then. A~ariczu ha.' abo hcen grown succc,,fully in 
countries with simibr dim;itic conditions. either 
seasonally or in c1K1lcr mountainous regions. The growth 
in Taiwan w;to; also n111;1ble hec;111sc Agarinn W•l' 
culti\ated on a synthclic compo't ha,ing rice straw a.' 
the main component hecam.c there W<L' ;m absence of a 
plentiful supply of horse manure. In contr<L'I to 
AgtJrirnJ culti\·ation in Western countries. Taiw;m diJ 
not use a highly mcchani1cd lt•ch~ology on a rcblivcly 
few l;irgc mushnK>m farm ... hut di:wlopeJ the industry 
as a collage-type enterprise on riwu..,;md' of farms in 
which the mu-..t.nK1m hou''-'' w1:rc constructed of 
hamhoo frames anJ h;m;ma lca\'es and/or ... traw and 
pl;Lo;tic for rhe nKJf and siding (Chan!! and !\lib. Jl>S'I). 

Among the South-East Asi;m n;ilions Tai\\an 
consistcnlly led in the production of Agaricm until 
recently. Indonesia has now dc\'clopcd the industry. 
u-..ing mech;mitcd mclhods and with rhc farms located 
on C1K1lcr mountainside areas. South Korea has abo 
produced large amounts for export. Ay l'nn China 
hccame the third leading producer of Agarinu in rhc 
\\Orld. ;mJ hy l'JS<• it was second only lo !he l :s:\ in 
l•ilal production, hut then ( 'hina slippcd to third in 
I•l~N ··10. This was undouhtcdly influenc1:d hy thc han 
of canned mushr<Kims from China to the l'nitcd Stales 
as a conscqucnl·e of prohlcms with faulty canning 
procedures. !\luch of the production of .·l~arirns in Asia 
reaches foreign markers as Gmned mushr<K1ms. This i' 
hcc<111se of lhe lower cost of production in A .. ian 
nmntrics so that these c.mncd mti..hrrn1ms can hl· sold at 
a lower price than the c;mnl•J n111'hro11m' produced hy 
the mcchanited growers in \\'e,lem countries. Thi .. also 
haJ lhc effect of a l.tr!!.er ~hare of th.: .-1~arirn1 
mushr<Kims produced hy \Vcstcrn rnuntril·s hcing sold 
fr,·sh. In "'"mall measure this rcmarkithle achicvcment 
in modern mushnK1m induslrial de\'clopment can he 
a11rihu1ed to contributions resulting from the \'igorous 
research acli\·ities conducted at \'arious ;Ka<lemic 
institutions as well as mu ... hroom rcse;irch slat ions. This 
his1ory of A~aricm produclion lerhnoln!!.y ha ... shown the 
way for cuhiviltion of other 11111 ... hrooms. 

L.mrimn cdodn has for m;my years hecn !!.rnwn 
on W<K>d logs. It 11\llally take" al leas! X· 12 months for 
the first fh1\h lo occur wilh the biological efficiency not 
exceeding 15 per cent. Since the early I'l71Js, a method 
u~ing "pla\liC' hags", soml'limes known as "synthclic log<'. 
wa ... inlroduced. This method u1ili1cs a \awdust · ha,ed 
suhstrate prepared in illlloclavahlc pla,tic hags, ha., a 
shorter produclion cycle and gives higher yield~. The 
cultivation also usually takes plaC'e in a controlled 
environment, which facilitates ii consistent year-round 
production. This method of production involves the 
expense of higher energy costs compared with other 
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growing procedures (Chang and Miles. 198'>; Cho and 
Nair. P>H7). Since the introduction of the "phL<ilic hag" 
method. \"arious patents ha\"e been filed on \"ariation!'> of 
this method. While technical information is difficult lo 
obtain without p<1ying substantial technology fees for 
det<1iled production protocol<i. it would appear that they 
either differ in the formulation of the substrates 
(although still using s.1wdust il'i the main carbon ~l·uce) 
or in the methods of manipulation of the cn\"iro:imcntal 
factors. which arc important in triggering lruit body 
fnrm<1tion. 

One of the main drawbacks of the existing "pla.,tic 
bag" method is that the 4uality of the mushrooms 
obtained is considered by many to be inferior to the 
mushrooms cuhi\·ated by the log method. The method 
of inoculating indi\·idual bags using either grain or 
sawdust- based spawn is al<io laborious. and thorough 
spawning is not always ea<iily accomplished by shaking 
after inoculation or by the use of a "spawning channel". 
Research work jointly carried out by the University of 
Sydney and The Chinese University of Hong Kong ha., 
resulted in the development of a novel method for the 
culti\·ation of shiitukc, which overcomes such 
shortcomings. The use of a new type of substrate 
without sawdust and the right formulation results in a 
suhstr;1h.: preparation. which not only is nutritionally 
... uited for fruiting. hut also provides better conditions for 
aeration. which i~ also \"Cr) important. The intrnd:iction 
of a li4uid spawn instead of solid spawn an<.! an 
improvcd method of dispcn'iing the spawn. reduces 
lahnur costs and facilit<1h.:s thorough .,pawning. Th·.: 
amount of spawn introduced tar exceeds that when 
sawdust or grain spawn is used. The latter two contain 
at most less than I per cent mycclium hased on the dry 
weight of the carrier. Heavy spawning results in a 
shorter spawn run period (usually ahoul six weeks). The 
use of synthetic medium al ... o results in the reduction of 
conl<tmination since the medium is not nutritionally rich 
for other competing micnKirganisms. The use of strains 
adap!l.:d for growth on the new substrate ;1bo helps lo 
produce g<Kld quality ·:hiitukc. Finally, supplements arc 
introduced, usually after the first cropping, which 
significantly incre<1 . .,cs yield of suhsc4ucnt flushes. The 
average hiolo!!,ical efficiency is ahout W·HO per cent 
mw a period of six months. Wi1h an extended cropping 
period. 100 per cent is not unusual. 

Vegetative growth of the straw mushroom, 
Volruricllu m/l'accu, 1 cccur~ dficicntly al 32 · .'\4° C and 
is conse4ucntly referred to a~ a "warm mm,hroom". A 
related out~tanding feature of Vofruricllu 1•0/ruccu is it~ 

r;ipid growth · only 8· 10 days hcing rc4uired from 
spawning to harve~ting. This can he accomplished hy 
the strnw mushrcK1m under favourahlc condi1ions, and it 
is a shorter period from planting lo the lahle than any 
other vegetable or cultivated mushroom. Since the 

ability of the mycdium to become coloni1ed with iLo; 
suhslratc is weak. the mycdial network is ea.;ily broken 
and disconnected if the compost is disturbed. Thus. 
mismanagement or improper care during any ph<Lo;c of 
production of Vofruridlu nifruccu will dr;Lo;tically 
decrca'iC the yield. This species hao; the ability to use 
ccllulosic materials more effectively than other culti\·ated 
mushrooms; e.g., during the mycclial running stage the 
optimum C:N ratio for V. mfracea is about 40 to hO. for 
AJ!arirns bispoms it is 16 to 18. and for Lcntinm edodes 
it is 211 to 25. It grows quickly and ea<iily on substrates 
of high cellulosic content including such wa<;te organic 
material<; ao; paddy straw and cotton wa<;tes. The 
primordium of the mushroom can he formed 4-5 days 
after spawning under conditions of farnurahlc 
environmental conditions and a suitable growth medium. 
For the rea'ions just stated. V. i-ofracca ha., been 
considered to he one of the easiest mushrooms to 
cultivate, hut even under appropriate conditions the 
biological efficiency is lower than that of most other 
culti\·atcd mushrooms. 

The use of cotton wao;h~s from the textile mill<i 
Wil<i first used in 1971 as a substrate for growing the 
straw mushroom under controlled conditions (Chang. 
1972; Yau and Chang. 1'>72). This use of cotton wa<;les 
completely replaced paddy straw in Hnng Kong in 1973 
for the cultivation of the mushroom in indoor conditions 
(Chang, 1'>74). This marked a turning point in straw 
mushroom culti\ation since it wa<i found that cotton 
Wa!>tc compost ga\'e a higher <tnd more stable yield 
(30·45 per cent), earlier fructification and harvestir;g 
than under the same conditions witi1 straw as the 
substrate. 'With the composted waste cotton suhstrate, 
pinheads appeared in four day., and !he first har\'csl was 
~cady nine days after spawning. These good 
cilaractcristics of cotton wa.,tc compo.,t have led to the 
cuiiivation of the straw mushnwm hcing 
semi·industriali1ed in Hong Kong, Taiwan and 
lndone:->ia, as well a~; in Thailand. 

Th.~ fact that the oyster mu'\hroom 1Plc11rorm spp.) 
jumped lo second position in total prodLction with 
909,000 MT produced in 1989/'JO is partially due IO new 
techniques re~ulting from research into hag culture 
methods. It is anticipated that continued resc;1rch will 
result in increased production of m'lrc species, of 
improved cultivars o~ such species by breeding 
tcchni4ucs, of an extension of the grographic limits 
imposed by climate to cultivation of cert;1in species, and 
the development of composting methods for the 
wood-rotting mu~hrooms, which will reduce 
rc4uircmcnL<; for energy. While research may make 
many things possible, the successful operation and 
expan~ion of any enterprise requires trained pcr:-.onncl. 
Thus, in addition to scientific research, the advancement 
c1f the mushnxim industry rc4uires centres for training 
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personnel in principles and practices of mu!->hroom 
cuhi\·ation. 

5. Requirements to help reach tht' potential 

A. Ba.'>ic and applied resca.-ch in all a.spccls of 
mushroom biology 

Mushroom scientist!> arc working to incrca.o;c 
mushrmm production by four main pathways. The fir!'>l 
is to find heller cultivation methods that will incrca-'C 
mushroom production in places where it is already 
cuhi\·atcd. The second pathway is to expand growing 
arca.s to places such as suhtropic:il or tropical climates 
where A~urirns hisponu ha.snot hecn grown previously. 
The third is to pn:scrn: the production strains that ha\"C 
already hccn ohtaim:d hy promoting. sustainahlc 
mushroom cultivation syst..:ms. The fourth pathway is to 
U-'C advanced research techniques such as biotechnology 
to design and hrccd .1ew strains of mushrooms that v·ill 
give higher yield and heller quality. 

At cacti pathway mentioned ahovc, there arc 
many potential ways in which hiotcchnolog.y can he 
applied to impr•m: mushwom yield and quality. As we 
know. genetics. hiochemistry and fermentation 
technology arc thrc.: of the most import;mt arca.s of 
modern hiotcchnnlo!!Y. Our present undcNanding. of 
the dC\dopmcntal genetics of mu!->hroom 'pccics i'> hascd 
almost cntirelv on siUdics of mular.t '>trains. We know 
mml ahout the g.enctil·., of fruitinc hody de\clopmcnl 
and lca'>I ahoul the !!enctic' of 'pon: formation. 
malur;llion and !!crmination. The di._u,H:r~ of sporclc" 
mutants in F'lmrow' 'PP- (Yu ;and Ch;ing.. 1'1:-\'I) will 
ha\"c important economic ;md t.1.:ahh hcndih ;md "ill 
also help to further our undcr.,l;mdinc ol ... porul;t1i11n. 
On the hiochcmiral fronl. recent rc,c.irch rl·porh h;a\c 
indicotlcd that there arc !!rc.11 chancc' in k\cls 111 
extracellular cn1~ma1ic ;teli\il~ in mu,hroom m~cclium 
and in lhc rnmpo'>l. ;and lh<1t thl''.: ch;mg.c-. arl· .1.,...oci;11cd 
with the formation of fruitin~· h11Jic-. and lhe production 
of flush~' of mushnNim' (Clot~don. 1•1 11/ .• 111'10; W1K1J, 
l'IXO; W1K1d ;md Ci1K1<lenough. 1'177: W1H1<l and Lcalh;1m. 
l'IX.\). To he ahlc lo umtrol lhl· mu,hr<H•m flu.,hc' i ... 
one of the goals of mu,hroom ... cic111i ... h. 

Progrcs.-. in scientific rc-.l·arch and in the 
applicalion of hiolechnolog.~ lo lhc i:uhurc ol 
mu .. hroom'> h;is resuh•:J in 1hc u'c of 'pccifii:.1lly 
fcrmcnlcd liquid nulricnls ;ahscl' 1,cd on inerl physi.:al 
supports '>UCh as Vl'rmiculill' (Mile.. and Chang. l'!X7; 
Tautorus and Town-.lcy, l'IX7). Thi' kind of 
"hydroponic mu,hroom cuhiv;:lion"" has lhe potcnlial of 
enahling a grower lo condurl a c.:omplctcly controlled 
fcrml'nlalion of the suh'>lrale with lhl' use of 
pre·selccted lhermophilic microorganism-. (i.e., 
thermophilc' which would prevenl disease or 
contamination and '1imu:a1c mu ... hroom growth ;md 
yield). Eventually. 1his could hernme a rnnlinuous 
cullure technil;uc. in which fre .... h liquid nutricnt1 rnuld 

he pumped into the rnlture tank to uh!ain high yields in 
succes.-;ive flushes (Cho and ~air. l'lS7; Wood. l'l:ON). 

Other potential ;1pplications of biotechnology to 
the mushroom industry include: (I) strain improwmcnt 
(Miles and Chang. l'lSh; Pchl'rdy. l'l8'l) (e.g .. faster 
growing. strains aml strains suitahlc to di ffcrcnt 
environmental circum!'>tanccs); (2) selection of 
lhermophilic Bucillm and /111miwlu spp. to inhihit 
mushroom p;ithogens and promote mushroom growth; 
and (~) development of h:chniques to increLt.\C the 
hiological efficiency for com·crsion of agricultural and 
industrial wa. ... tc materials. 

B. Mushroom gl'ne bank 

The ha.-;ic requireml'nl in hrel'<ling for higher 
yielding and heller quality strains of a mushroom species 
is to ha\·c availahlc •t' l;irge an amount of genetic 
material as pcN;ihlc so ;t-; to incrca.-;c the amount of 
v;iriation in the progeny for sell'ctinn purposes. Hybrid 
progeny can he generated hy conventional breeding 
methods involving croo;.o;cs between selected strains 
within a species hy protoplast fusion techniques, where 
the two parental cells m;1y come from normally 
non· mating strains. or hy the transfer of genes from one 
kind of org;inism to anothl'r using recombinant DNA 
technology. tfowcvcr. '>ini:c the organism is ihc only 
source of tile l'XL"han!!,l'd genomes or the transferred 
genes, thl' 1,,.._, of an individual str;iin or species can 
mean 1hc lo'' of tens or even hundreds of thmh;tnds of 
individual !!Cncs. A loss ol gl'rmplasm from the lo-.s of 
genes. strains or spl'cie-. will redul·c the amount of 
\ari;ition that can Oll"Ur wi1hin the species, thus lc-.-.cning 
the cspacit~ for g.cnclic sell'clion and impro\l'P.~·:nt. 

The method' of C'>lahli,hing mu-.hroom !!enc 
h;mks c;tn con-.i'>l of in situ and ex 11f/1 conscnalion 
act1nl1c-.. The former de,crihcs the m;1intcnance of 
mu-.hrcKml\, including. wild rl·prc-.cnt.11ive,, in natur;1I 
prc\Cnc•. and will rc,uh from lhc lllll,crvalion of 
cccisy,tcms. The lallcr osc. where spores or li\SUl" 
cuhurc-. arl' pre-'Cncd ouhidc their area of gr.iwlh. i ... lhc 
con-.en·<11ion of gcrmplasrn. Thcrdorc, in lhl' r:mlcxl of 
this paper, mushroom µcnl' hank means 1•.r \/Ill 

rnn,cn·ation of mushroom germpbsm in lhc form of 
cuhurc collections of the mushrcK1m species. \1ushrrnm1 
gcrmplasm rnllection' arl' assemblage' of gcnolypc-. 
rcprc'>enting wild fruiling hodics, or c.:omml·n·ial -.1ol"ks 
that arc lhc producl of scicnlifii: hrccc.ling., and lhl'ir 
derivati\C\ (e.g., spore'" 1i .... 11c-.). All 1hi\ (.!1:nctic 
capacity of a pMlicular mu.,hroom •· uJing 
holh cultivall:d and wild rclalive,,,. · '·· 1 : i·l'ne 
pm1l of lhc mushroom, as.,uming th. . . ,u,"c' can 
wn1rihutl' gene-. lo progeny hy crossing, fming or hy 
olhcr method' of gene transfer. Con-.erving the world\ 
hiological Jiversily ha' emerged a'> a matter of 
inlcrnalional conc.:crn (Ahel.,on, Jl)lll ). ( "haraclcri1;ition 
of individual cullure,, whid1 hav.: hecn rnlleclcd and 
prco.;crvcd, i., of fundamcnlal imporlancl' in c.,lahlishing 
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the 01llerti11n of the !!ermpl;to .. m of a mu:..hroom. 
In form;1l ion on I hl· !!end ical. morpholog.ical. 
phy ... iolo!!ical ;ind hiochemic;1I charactcri:..tics of the 
-.!rain-. is slored in computers 10 conslrucl J dataha.~. 

Thl· pnll"es.' i' c;1lled "g.ene hank ;1n-es.,ion"". The 
funclion of this da1;1h;t-;c i:-. expe(lcd to pro\'ide \'aluahle 
;inJ r;1piJly acces.,ihk inform;ition for iulure hreeJing. 
and ;1c;1demil· n::-.carch in mushroom hiolo!!Y-

( ·. Rq;ion;tl worbhops for bringing current 
information ;ind tcchniy_ues peninenl to the 
mu,hroom species to h.: grown in the region 

Durin!! !he p;L,I decade there h;1s heen a g.real 
increase in popubrity and production of mushrooms in 
South-Lt'I Asi;1. Thi-. has heen due in part to an 
;1warenl·-.s th;1l mushrooms pos.,ess !,!real nutriti\·e 
properlie.., (ap;irt from their use as a ddic;u:y) and that 
!hey c;m scr\'e as a cheap protein source. An important 
rnntrihutin!! factor ha ... he.:n the financi;il and moral 
assist;ince recein·d from ll niled :'Ii at ions agencies such <L' 
l'NES{'O, l'.:\EP. ICRO, and UNU. which have 
conducted lrainin!! courses and workshops in Asian 
countrie, on mu:-.hroom production ({'hang. l')l}IJh). It 
is hoped 1h;1I this lrcn..: will continue not only hy thcsc 
ag.l·ncies. hut ai:-.o hy other ag.encies and foundaliom. 

D. lntern;11ional Mushroom Resean:h {'enlrc 

'.\tush room science. dl·ri\·ed from the principles of 
microbiolo!,!y. en\'ironmental cr.g.ineering and 
fcrmcnlali1m technolo!!Y· has de\ebped in modl'rn time:-. 
both"' thc basis for nl'Y. rnllagl'-lyp.: industrio.:' anJ for 
highly dl..'\doped industrial mu,hmom !!rowing. 
complcxc.... Thus. tho.: acti\ilil's sll'mming from 
mushroom studies h;t\l' achic\l'd glohal dimen ... ions and 
1herl· arc many long term worlJ-widc implic,tlion,_ Onl' 
such aclt\ 11\ i... thl· con,cr\'alion of m U\hroom 
g.crmpl.1sm as a p;irt of lhe rnn ... cr\'alion of thc world\ 
hiologic<tl di\o.:rsily. {'on•·:n.a1ion of go.:rmplasm has 

emcr!,!nl "' ;1 mailer of \cr~ 'crious internationai 
ronrl'rn. Thc rulti\·,11ion of mu,hrtK>m' ts ;1 
hiotcrhnolo!!y that docs nol requirl· cxlo.:nsi\e 
mechani1;11ion ;ind prodlKl'' rl·,ults within ;1 short tinw. 
hrin!!in!! direct hcndil!> lo dc\'dopin!! rnuntries. 
ffO\\C\l'r, proµrcs., in mushroom cuhi\'ation and the 
dc\dopmcnl of lhe in~ustry ;1rc Jcpl·ndcnl upon the 
rnllecl !\'c efforts of scicnlists from lhl' indus1riali1ed and 
dndoping. rnunlric,. To achie\'e dfecli\'e rnllaboration 
of scientisls and mushr<K>m biologists throughout lhe 
world on mushroom re ... carch and prodlKtion. an 
inlernalional cenlre for mushrrnim sllldies and lr<1ining 
should he cslabJi,hl'd. 

6. Conclusion 

In spite of the many rnnceptual and tcchnicotl 
problcms in their cultivation, we foresee a more 
important role for mu,hrooms as a .\ource of protein in 
tropical and suhtropiral rcgion,, where lhc shortage 
of prolein in lhe human diel i' more markcd. We al~o 

sec no rea.\tm why hoth rural and urhan area\ cannot 
sh;irc in thi!-> new pos.~ihility and prospect. cspc.:ially 
in \·ic"'· of lhc: 7- fold incrca~ in total \\·orlc.I 
production of mushrooms in the P''-'t two decade!->. The 
introduction of technology to hrccd new strains 
that arc adapted lo more \';irictic!-> of dimatcs. 
;ind lo maximi1c mushroom production per unit 
area at minimum cost for the purpose of pro\'iding a 
cheap source of food protein from those agricultural 
and industrial organic wa.'itcs that arc abundant in 
tropical and subtropical rcgions. is a continuing 
chalkngc. Already mer 50 per ecol of total 
mushroom production lake!-> place in developing 
countries. where Lt'!Uiruis, I i1/l-aridlu. Ph•11m1m, 
A11rirn/ari11. Tr1•mdlu. I'/111/iota and lfrrici11m ;ire 
culti\·ated in greater amounts than they arc m 
the dc\·doped nations. 

The term mushnK>m biology rdcr:; lo the 
discipline that is con..:erncd with the scientific srudy of 
mushnxims(macrofungi with distincti\'e fruiting hodics). 
It indudes all of the acti\·ities of mushroom cuhi\'alion 
a.\ well a<; the \'arious biological subdisciplincs, such .is 
genetics, taxonomy, phy!>iology. etc. II is bdie\'cd !hat 
the term mushroom biology will hring together many 
di\'ersc s1udics. thus facilitating the dissemination of 
knowledge ahout mushnK>ms and a greater recognition 
of this field of science, which is incrca.-;ingly affecting 
peoples' li\'es for their hcllcrmenl. 
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Table I. Pharmaceuticals developed from mushrooms in Japan 

Name Kreslin Lenlinan Schizophyllan 

Abbreviation PSK/PSP 

Date for sale May 1977 December 1985 April 1986 

Mushrooms species Corio/us versicolor Lentinus edodes Schizophyllum 
(mycelium) (fruiting body) commune 

Polysaccharide Beta-1,6 branch; Beta-1,6 branch; Beta-1,6 branch; 
Beta-1,3; Beta-1,4 Beta-1,3 mainchain Beta-1,3 mainchain 
mainchain 

Molecular weight ca. 100,000 ca.500,000 ca. 450,000 

(alpha]0 + 14-22·c (NaOH) + 18-24•C ("20) 

Products lg/package lmg/vial lg/2ml bottle 

Administration Oral Injection Injection 

Indication Cancer of digestive Gastric cancer Cervical cancer 
system, breast cancer, 
pulmonary cancer 

1985 sale value 556MS 85 MS 128 MS 

Source: Pai et al. 1990 

Table 2. Pharmaceutical components of mushroom species 

Phannacodynamic Component 

1. Antibacterial effect Hirsutic acid 

2. Antibiotic E-beta-methoxyacrylate 

3. Antiviral effect Protein, Polysaccharide 

4. Cardiac tonic Volvatoxin, Flammutoxin 

5. Decrease cholesterol Eritadenine 

6. Decrea~ level of blood Peptide glucan, Ganoderan 
glycogen 

7. Decrease blood pressure Triterpene 

8. Antithrombus 5'-AMP, 5'-GMP 

9. Inhibition of PHA r-GHP 

10. Antitumor Beta-glucan 
RNA complex 

11. lncreac;e secretion of bile Arrnillarisia A 

12. Analgesic, Sedative effect Marasrnic acid 

Source: Pai et al. 1990 

Species 

Many species 

Oudemanxiella radicata 

Lentinu.s edodes and 
Polyporaceae 

Volvariella 

Collyhia velutipes 

Ganoderma /ucidum 

Ganoderma lucidum 

Psa//iota hortensi5 

Psa/l/iota :1ortensis, 
Lentinu.s edodes 

Many species, Hypsizygus 
marmoreus (Lyopliyl/um 
sliimeji) 

Armillariel/a tabescens 

Mara.fmius androsaceus 
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Table 3. Comfiarison of 1986 and 1989/90 world production 
of cu tivated edible mushrooms 

Unit: (metric ton x 1000) 

1986 1989/90 
Species Common Name 

Fresh ltt. % Fresh wt. '° 
Agaricus bisporus Button mushroom 1,215 55.8 1,446 38.l 

bitorquis 
LentinlLf edode.s Shiitalre or oak 320 14.7 402 10.6 

mushroom 
Volvarie/la volvacea Straw mushroom 178 8.2 207 5.5 

or Chinese mushroom 
Pleurotus spp. ~-ster mushrooms 169 7.8 909 24.0 
Auricularia spp. ood-ear 119 5.5 400 10.5 
Flammulina velutipes Winter mushroom 100 4.6 143 3.8 
Tremella fuciformis White Jelly fungus/ 40 LS 105 2.8 

or "Silver Ear" 
Pholiota name/co "Nameko" or Viscid 25 1.1 53 L4 

mushroom 
Hericium erinaceus Monkey head mushroom - 90 2.4 

or Hedgehog fungus 
Hypsizigus marmoreus Shimeji 22 0.6 
Grifola frondosus Sittinfjhen mushroom 7 0.2 

or · muo, Maitaka 
Others IO 0.5 IO 03 

Total 2,176 100.0 3,794 100.2 

Source: :-hang & Miles (1991). 

Table 4. Comparison or 1986 and '989/90 production 
or cultivated edible mushrooms in China 

(unit: x 1000 ton.'i) 

1986 1989/90 ~ 
---------------··- ................................... increa~ 
Fresh wt. % Fresh IA.1. % 

----------··---------·--------·------.............................. ------·-------................................ -..... --- ......... -- ... 

Agaricus bisporlJ.f 185 26.6 170 R.9 ·2.7 
Len1inus ed<Xlls 120 17.2 210 I LO 75.0 
Volvarilla volvacea 100 14.4 110 5.7 10.0 
Pleurotus spp. 100 14.4 800 4L2 700.0 
Auricularia sr{o,. 80 11.5 360 18.8 350.0 
Tremel/a fuci ormis 50 7.2 100 5.2 100.0 
Hericium erinaceus 50 7.2 90 4.7 80.0 
Flammulina velutipes 10 1.4 40 2.1 300.0 
Pho/iota nameko 0.8 0.1 32 1.7 3,900.0 
Tremel/a auranJia 3.50 0.2 
Grifola frondosus 0.20 0.01 
Dictyophora indlLfiata 0.04 0.002 

Total 695.8 100.0 1,915.74 99.412 175.3 
====~======~====================== 

% 
increase 

19.0 

25.6 

163 

437.9 
236.1 
43.0 

162.5 

112.0 

74.4 
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Table S. Comparison or 1986 and 1989/90 production 
or cultinted edible mushroorr 5 in Japan 

(unit: tons) 

1986 1989/?0 % 
Species ----------------- ------------------ increase 

Fresh wt. % Fresh wt. % 
------------ ------------------------------
Lentinus edodes 176,800 56.0 159,857 485 -9.6 
Plzoliota nameko 20,079 6.4 21,125 6.4 5.2 
Flammulina velUlipes 74,378 23.6 83,200 253 11.9 
Pleurotus spp. 30,050 95 36,095 11.0 20.1 
Hypsijigus marmoreus 11,493 3.6 22,349 6.8 94.5 
Grifola frondosus 2,203 0.7 6,167 1.8 178.0 
Auricularia auricula- 205 0.06 153 0.05 -25.4 

jadae 
Triclzoloma matsutake 199 0.06 457 0.15 129.6 

--------------
Total 315,407 99.9 329,403 100.0 4.4 
==================================== 

Table 6. Comparison or 1986 and 1989/90 import and export 
or edible mushrooms in Japan 

Species 

Lentinu.s edodes 
Auricularia auricula 
T riclwlomt1 matsUlake 

Total 

(unit: tons) 

1986 1989/90 % increase 

Import Export Import Export Import Export 

124 3,538 
16,299 

980 

2,201 1,439 
19,875 
2.210 

17,400 3,538 24,286 1,439 

1,675 -593 
22.0 

125.5 

39.6 .593 
========================================== 

Table 7. Comparison of 1986 and 1989/90 production of 
cultivated edible mushrooms in South Korea 

{unit: tons) 

1986 1989/90 % 
Species increao;c 

Fresh wt. % Fresh wt. % 

Agaricus bisporw 11,860 26.0 12,025 19.3 1.4 

Pleurotw spp. 25,850 56.8 37,420 60.1 44.8 

Lentinus edodes 7,238 15.9 10,710 17.2 48.0 
Flammulina velutipes 16 0.04 121 0.2 656.2 
Triclzo/oma maJsutoke• 311 0.7 954 1.5 206.8 
Ganodenna lucidum • • 256 0.6 1,028 1.7 301.6 

Total 45,531 100.04 62,258 100.0 36.7 

• Semi-cultivated 
•• Medicinal mushroom 
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Fig. 1. Annual world production of cultivated edible mushrooms 
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