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ID<>· l-tS7 
l'.'!Tt:R,ATIO,AL (;EN-TECH CENTRE ENTERS !'iEW ERA 

Pl..-nipotl"ntiary Ml"ding Points Thl" Way to lndl"uendl"nCl" 

Vienna. S December 1'192 

The lnlernalional Cenire for C ienclic Engineering and Biolcchnology (JCCiEB) will lake ;1 major slep toward!'. 
inJepcnJence when a pleniporenliary meclin!!, on iL'> fulure w;L\ held here today. With 2ti countri"-s ha\ing ralifa·d the 
< ·enlre\ Slatute~- !he la'>t of them hein!! the Rw•.,ian Federation-the aim is to bring these into force this coming year. 

Operational ,.ince miJ- l'lS7 a.' a projecl under the au,pices of the llnitl"d Nations Industrial Innlopmrnt 
Organization 1 l'NIDOI. which r.i ... tered ib crea1i11n and initial work since 1'>81. ICCiEB became !he first intern;1tinnal 
n·ntrl' l1l open up the ennrmou,, ben.:fib of hiotechnolog.y '>pccifically lo dewloping counlrie" in area.' ~;uch a.' health. 

a!!rirnlturc and en.:rgy. 

During the plenipolenliary mecling. lh countrie~ signed !he notificalion of !he entry inlo force of !he S1a1u1c,.. 
It w;1,, agrl•cd that 1he S1atulc~ will enter into force on receipt hy 1he United Nation" Secretary {ieneral. iL\ Depositary. 
11!' notific1tions f mm 2~ Stale'. C i1m:rnntl'nl~ that were unabk lo accredit their plenipotentiarie~ lo 1he ml'elin!?, w. n.· 
in\ ird to notify the Ikpo!-ilor~ directly of their agreemenl lo the entry 11110 force of the Statulc,.. 

When they enter inln force. the Centre will he overseen by a Board of < iowrno .. rnn,.isting of it!'. Mcmba 
S1.11l',. Al 1he fir!-t mccling. sch<·Jukd for mid-May l'l'H . ..:rucial is.'>Ue" rd;1tin!! 10 the l1m!! ·term oper;ition of lh<· 
( «·nlr.: a~ ;in ;1u!onomous enlilv will h<· di~cu~~nl. 

l>urin!! the 1ran,i1ion period. l'NIDO is expecll'd to play ;1 key role in the lranslcr of re,pon,ihili1i.:' lor lh.: 

( .:nlr.: lo I('( iEB\ m.in<1gem<·n1. 

I< ·c iEB h." ;1lread~ conlribuh.:J lo lhl· battle a!!ain~t lwo major arfliction!'. in the Third \\orlJ. I! i~ rnllahor;11inl! 
wi1h .m Indian Pharmaceutical (ompany lo make i1, Jiagn11~1ic kit for AIDS commercially ;l\ail;1hle in India ;ind 
<'\l'n1U.1lly in other developing rnuntries. The l'enlre h;L, at~, JevdopeJ a peptide with the po!enlial for uw ;1,. a 
\.u:cine against hep;1titi, B while an agreement ha.'> been .:nlercd inlo with another Indian i:ompan) for 1he 
rnmm.:r..:i;1li1a1ion of it" re,e<1rrh n•,ult!'I in specific area.'. 

Since ICCiFH hel·ame opl·ralional in mid- l'lX7. ih two rnmponcnt,· in :--;cw Delhi ;ind Triesle-have provided 
1r.1inin!! for more than •lf)O ,.cientish from Yi Jewloping countric,.. Som.: 'JO papers b;1!'.l'd rm lhe {'enlre\ r.:war..:h 
.ll'll\ilil'' h;1w been publi\hl·d in major scientific journab. II h;i, al\!: become incrca,ingly involn:<l in har11111ni1ing 
1ppro;1l'hl'' to biolechnolo!!Y '"kty, in11:llectu;1I property right!'. and patenting polici.:~ among it.' Member St;il.:,. 
IC'( iFB is rnllaboraling with aHili.11.:d n·ntres in 17 counlril'' in research and training. 

Autonomy for th.: C'entrt· will come al ;i p..rtirnl;irly ;iu,piciou' lime 'inc.: l('CiEB i' in lhe mid!'.! of a rollinl! 
fi\l' · Y<'<IT programm1: 1h;1t ha., enahlcd ii lo recruit ;1 lorc of highly-ql!,1lificd 'Cil·nti't' while imp;irting 't;1hili1y lo its 
11pn.11i11n~. ,\ buJgc1 of 'P~ million h." hcen commiti.:J for l1N2-'lf1. 

Th<· pll·nipoh'nli.1ry ll11'l'lll11! w.1sopcneJ hy t:!'lill>O l>qmly l>irl'Clor·<i<'lll'r,111.oui' :\kx.mJrcnnl·, on lwh.tlf 
ol 1>1rl·dor·<icner.1l l>ominl!11 I.. Si;1mn. Jr. The l'rn.tknl w.1., Ad1illo Taylh.1rd.11 (\'en.:tuc!.tJ. who h.1~ ,rrwJ ,1, 
< h.urm.111 of IC'< ilJh Prl·p.ir;11orv < 11mmi11n·. 

VI INNA IN 11 HroA r If ll\IAl Cl l\j HH 
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A. NEWS AND EVENTS 

l"SIDQ .--.ews 

ICGEB to &o independent 

ICGEB i.'i expected to become an autonomous 
organintion as of 1 January 1993. according to the 
Centre's Preparatory Committee decision at the close of 
it., seventeenth sasion held in Vienna from 19 to 
20 February 1992. 

Since it'i establishment in 1983, ICGEB has operated 
under the auspices of UNIDO. which fostered its 
creation and initial work. When its Statutes enter into 
force next year, the Centre will be overseen by a Board 
of Ciovernors consisting of its member countries. 

The next session of t!le Committee is scheduled for 
5-9 October 1992. when it will confirm and finalize 
arrangements for a Plenipotentiary Conference to 
agree on the entry into force of the ICGEB Statutes. 

The Committee approved the Centre's 
US$72 million work programme for 1992-1996, funding 
for which has already been identified. 

Stemming from the recommendations of a working 
group on biotechnology safety made up of UNIDO, the 
United Nations Environment Programme, the World 
Health Organi:1.ation and the Food and Agriculture 
Organization of the United Nations, the Committee 
called on the member countries to apply the Voluntary 
Code of Conduct on the Release of Organisms into the 
Environment formulated by UNIDO. 

In this connection, the Committee stressed the 
porential .:ontribution of UNIDO and ICGEB to this 
year's UN Conference on Environment and 
Dcvel,>pment (UNCED) in the areas of biotechnology 
and harmoni1.ation of biosafcty guidelines. (Source: 
Helix. May 1992) 

UNIDQ Draft Code on the Releao;c of GMOs 

(The previous issue of the Monitor (No. 39) 
contained the full text of the Draft Code. 
Hereunder is a comment from African Diversity.) 

Since 1985 the Informal Working Group on 
Biosafcty (a joint effort of the United Nations 
Industrial Development Organi1.ation (UNIDO), the 
United Nations Environment Programme (UNEP), the 
World Health Organi1.ation (WHO) and the Food and 
A!tricullure Organi1.ation of the United Nationr. (FAO)) 
has been addrcs.'iing is..,ucs of biosafcty in relation to 
rc~arch inslitutions, industry and the environment. 
At its fourth meeting in 1989 the development znd 
promorion of an lnternatiMal Code of Conduct on th' 
Rr/eau nf ("i<'neticalf.i· Modified OrganwnJ (\iMO.f) 

- -.-

was recommended. UNIDO was authorized to take the 
lead. 

In 1991 UNIDO convened two meetings of some 50 
scientists from the South and the North. The experts 
arrived a: a draft Code of Conduct and the 
recommendation lo establish an International Biosafety 
Information Network and Advisory Service within the 
United Nations system. Primarily the Service would 
provide advice and ~ce in ~ng the safety for 
hulth and environment of proposed GMO re~ and 
applications. With the help of D!Ultidisciplinary expertise 
and links to national authorities and advisory boards the 
Service would compile information on ~d projects 
and ~mcnt procedures world wide and make this 
guiding information available at national, regional and 
international levels. 

The draft code puts emphasis on risk assessment 
prior to the release of GMOs and demands disclosure to 
the public. It identifies broad guidelines for 
release applications. Structures and procedures for 
application p~ng and the implementation of 
risk ~ment strategies as well as follow-up arc 
suggested. 

However, a fundamental flaw of the draft is the 
as.sumption that the impact of GMOs can indeed be 
sufficiently pre-~d. Considering the history of 
damage done by foreign organisms (not even genetically 
modified) introducec. into new environments all over the 
world, considering the little experience there is in 
as.sessing the impact of newly introduced organisms in 
any environment, considering the limited knowledge 
there is on compositions of, and interactions within, the 
various environments and ecosystems in this world, this 
clS.'>Umption seems questionable. The real problem of the 
release of GMOs - the risks and long-term effects we 
cannot imagine at the present stage of knowledge - does 
not figure in the draft code at all. If the code is 
implemented in its present version it may help pave the 
way for risky relea'ie of GMOs rather than prevent it. 
Given our limited current knowledge a moratorium on 
GMO relea'ie seems the need of the moment. (Source: 
African Diversity, No. 6, October 1991) 

UNIDO's biQ{echnoloey initiative:; in Africa 

Unprecedented developments in the field of genetic 
engineering and biotechnology during the last few years 
have generah:d an immense intcrei;t in the industrial 
usage of living organisms. The term "biotechnology" wa'i 
coined to encompas.<, applications of this technology in 
such diverse fields as agriculture, improvcmenl'i in 
animal and human health, and in energy. Since 1981, 
UNIOO ha.'i been actively involved in the major is.o;uc a.'i 
lo how the new technologies could be usr.d for the 
benefit of developing countric!'I in order to help 
o;olve some of their pres.'iing problem!ii and to advance 
their research capabilirie!ii and industriali1.ation procc ..... ~. 
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In Africa. biot.:chnological n.-s.:arcb is in prog~\.'SS in 
't:\O:ral rnunlries. Howe\·er. l.:\·el5 or biotechnological 
c;1pahili1ics \·ary widely within the conliucnl. Variations 
in a\ailable local bioresourc~. scientific and technical 
infra.,tructur.:. low le\·cl-; of international market 
c.kwlopmcnt. and failures in selling of specific national 
prioriti\.-s in science and technology have all adversely 
afrected the development of African biotechnology. 
Lad of coordination and duplication of efforts is a 
prohl.:m. African countries often surfer serious 
technicai and scientific isolation. There is an urgent 
n.:.:d for more trained scientist<; and for the idcnti fication 
of ~pccific projects that use a\·ailable resources lo solve 
problems rdating to food, health and energy. 

As devclopin6 countries grow aware of the potential 
benefits of biotechnology. some of them arc beginning 
to take steps that will allow researchers to perform goal
direcled research and development and encourage 
indu.<;trialisto; lo t-apitali1.c on the results of both 
indi~enous and foreign r~arch. However, these efforts 
face severe constraints. The educational systems in 
Africa arc nol geared to the biotechnological education 
and training of lhc high quality, multidisciplinary 
r.:scarchcrs required. Many countries do nol have 
adequate technological resources or the scientific 
compclence lo take up bioscience research and 
development or the technical capability to develop scale
up and downstream indu.c;trial processes. Capital 
investment funds for selling up a bio.5eiencc·based 
industry arc usually lacking and indirect constraints 
often act 10 discourage industrial initiatives. 

Many of these conslraintc; can be overcome or 
circumvented through international cooperative actions. 
Howc\·cr. lack of re~urces prevent<, international 
organi1;itions from undertaking large, wide-ranging 
programmes to bring biotechnology and itc; bencfiLc; to 
the de\·cloping countries. Ncvcrthclcs.c;, past experience 
indicate~ that UNIDO can fulfil an important role by 
promoting projcctc; that can have significant effects at 
local and regional lcvclc;. In particular, it is clear that 
hendil:o. can accrue from the taking of steps to incrca..c 
the capabilities of existing institutions performing R&D 
biotechnology. Accordingly, preliminary steps have 
been taken by U NIDO lo establish and make operational 
a rqz.ional biotechnology network lo serve the African 
continent. Ir would link existing R&D centres with 
po~ .. ,ibly a few newly established centres in order to 
accomplish these majcr functionr.: they will perform in
hou~ advanced hiotcchnology R&D of pertinence lo the 
rc~ion; they will train researcher!\ from African countries 
in itd\·anced techniques of biolechnology; and they will 
acl as focal point' for the collection of scientific 
in formation and the furl her dis.c;cminalion of the ~me to 
a'~ociated nctw{)rk R&D centres. An additional 
~ignificant bc11cfi1 of the network would be 1ha1 research 
undl·rraken in the participating inr.titulions can ~ 
rnorrlinatcd, lherchy avoiding needles.\ duplication and 
or her wa~lc~ of effort. t:lrimatcly 1hc value of the 

- -.-

network lo its partic.:ipanlS will depend upon the content 
of its programme and the efficiency of implementation 
of itc; :i.cli\·ities. 

In the Lagos Plan of Action. the emphasis is on 
using science and technology as tools for sustained 
economic de\·elopmenl. Highest priority in the process 
of development is for African nations to achieve self· 
sufficiency in food production; the second highest 
priority is to build up the industrial sector. The Lagos 
Plan of Action led to the Industrial Development Decade 
for Africa programme wherein a common framework 
was provided for guiding African countries in 
formulating development programmes and priorities 
within the context of individual countries' development 
plans. 

The implication of biotechnology on African 
development was considered during the African Expert 
Group Meeting to Assess the Implications of New 
Technologies for the Lagos Plan of Action. held in 
Swaziland during ~2-26 October 1984. One of the 
recommendations of the meeting was that African 
countries, al the national and regional levels, make a 
determined effort to "acquire, adorr and utilire the new 
technologies of recombinant DNA and of animal and 
plant tissue cullures" (see OA U document 
EDCO/ST / l / 116/85). Furthermore, it was 
recommended that UNIDO explore the likelihood of 
setting up a biotechnology network to serve Africa. 

The ICGEB 

A major UNIOO m1t1al1vc is the International 
Centre for Genetic Engineering ;md Biotechnology 
(ICGEB). The ICGEB is an international centre 
pursuing fundamental and applied research in molecular 
and cell biology for lhc benefit of devdoping countries. 
ll is designed above all lo serve ac; a resource for 
technology transfer through research training and expert 
advice lo scicntisLc; in developing countries. In two 
research facilities in Tricsle, Italy, and New Delhi, India, 
it houses a permanent staff conducting research in 
agrohiology and human health with special reference to 
problems of the developing world. The ICGEB provides 
an educational environment of inlcrnalional standard for 
visiting scientists from developing countries who spend 
a number of years at lhe Centre learning new techniques 
and participating in ongoing research. In addition, lhc 
Centre hosLc; and sponsors !raining courses, workshops 
and colloquia. ll aL'iO serves ac; a source of expert advice 
and shares collaborative research with a wide network of 
affiliated rc!".Carch cenlres in iL-; member countries. 
Eleven African countries - Algeria, Congo, Egypt, 
Mauritania, Mauritius, Morocco, Nigeria, Senegal, 
Sudan, Tunisia and Zaire - arc members of the ICGEB, 
and three of these · Algeria, Egypl and Nigeria - have 
affiliated research cent.cs. There thus cxisL<; 1t1e initial 
core around which the formation of a11 African regional 
hiorcchnolog~ network can take place. 

.. --~-·-
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Country missions 

In order to begin lo formulate such a network. 
L.'.\IDO fielded sc\·eral expert mis..o;ions in late 1989 to 
African nations that had requested aid from UNIDO in 
de\·doping policies and pr~rammes in the field of 
biotechnology. Consultants were rent to Senegal, Zaire. 
Kenya. Sudan and Ethiopia. &ch mislion was for a 
period of one lo two weeks in the requesting country. 
The expert' consultant discussed with national authorities 
and scientist-; po!.'iible policies and programmes and 
prepared an outline of these, which included efiecti"·e 
modalities for applying achievements made in genetic 
engineering and biotechnology. He advised on ways to 
apply biotechnology and genetic engineering techniq\&l!S 
in economic. technological, scientific and social fields lo 
help the country with the formulation of a nationa; 
programme on biotechnology and on appropriate 
project' in biotechnology and training. Each consultant 
explored the possibility of the country participating in an 
African regional biotechnology network, identifying in 
particular the area.'i of cooperation that would benefit the 
country and advising on follow-up actions. Each expert 
thm 1Jbmilled a report to UNIDO. paying particular 
alh:ntion to !'icientific manpower resources, equipment, 
the extent of local support and finances and existing 
arrangements for collaboration, and the specific needs of 
the country . 

Ba.'iCd on the foregoing reporh and evaluations, 
Cl'>ID<> staff. with the help of short-term 
o;cientific/technical cons'11tant'i, formulated a project for 
the crealum of an African biolechno!ogy network. The 
network is de.signed to link together scientific and 
technological capabilities, hilherto dispersed, which 
would find ii ea.o;ier to grow together, to keep in the 
forefront of international development in the field, and 
10 introduce appropriate biotechnolngical innovations in 
!heir respective countries. 

Biotechnology and food processing in Africa 

In addition lo this work. for several years UNIDO 
has aclivcly been looking for ways in which African 
,·ounlries can benefit from advances in genetic 
engineering and biotechnology in applications 
appropriale lo the food industry. Advances in genetic 
engineering and biotechnology offer a wide range of 
potenlial solu1ions lo !iOme of 1he ba.o;ic food and 
nutrilion problem~ facing developing counlries. Genetic 
engineering can lead lo increased food production 
through modification of the genclic make-up of plant'\, 
rhrough the incorporation ol nitrogen- fixing genes into 
n·rcal crops lo make them lcs.\ depcndenl upon chemical 
fl·rtili1crs.1hrough incrca.<,ed resistance of plant\ to pcsl'i, 
and by im:rca.,ing the nulritional value of foods through 
rhc in,crlion of desirable genes inlo specific crops. 
Fi:rmcntcd foods · foods in which micro-organisms arc 
in1cn1ionally grown · arc common in developing 
rnunrric,. Microhc' arc 1housand' of limes simpler 
l.!Cnclirnlly than plitnh or animal cell,, grow 70 lo 

80 times fa.o;ter, and can be improved by genetic 
enginaring or by si::iplc scientific selection. 

Genetic engineering will likely provide the tools 
required to accomplish needed changes in the proo..>sSing 
of African foods. At least 25 per cent and perhaps as 
much as 60 per cent of the food produced in Africa is 
lost lo in.sect, rodent and microbial spoilage. At lea.st a 
portion of these IQ.'<.ses can be avoided by proper 
harvesting and proce.s.sing of the crops. r ermentalion. 
widely practised in Africa, can lead the way to expanded 
food supplies in the form of Single Cell Protein (SCP) 
grown on inedible substrates, Microbial Biomass Protein 
(MBP) grown on edible substrates, and serve as a means 
of proces.sing and preserving the food surply. 
Fermemed foods such as Nigerian ogi (a weaning food 
for infants produced by the fermentation of mai7..c, 
sorghum and millet). Kenyan uji. South Africail 
mahewu, Nigerian gari, cassava flour and fufu, which 
are obtained from fermented cassava, Ghanaian ken key, 
and sorghum (Bantu) beer are important part.; of thi: 
African diet. Other African food varieties obtained 
through fermentation processes include iru. produced by 
the fermentation of locust bean.\. cowpeas, soybean!". or 
benniseed, and m'bannick, a drink obtained by 
fermentation of whole cow milk. Most of these 
fermentations can be upgraded, expanded and improved. 

Given the acute nutritional problems that exist in 
Africa, and the pot'!ntial for overcoming some of them 
through the application of biotechnological advances. 
UNIDO recently organi7.cd a regional Expert Group 
Meeting lo consider specific area.<; in which modern 
biotechnology research and it-; results can be applied to 
fc..od proccs.o;ing in Africa. The meeting took place at the 
International Institute for Tropical Agriculture (IIT A) in 
Ibadan, Nigeria, 16-20 December 1991, and built on 
ongoing activities in Africa in biotechnology and 
fermentation. 

The overall objective of the meeting wao; lo review 
constraints and offer potential biotechnology solution!'. to 
food production and processing in Africa. The meeting 
offered: 

I. A review and consolidation of current research 
work in improving production of specific African 
food crops and food fermenlation technologies. 
The review included opporlunitics for 
biotechnology in (a) pure culture fcrmenlations, 
enzyme treatment, food detoxification; and 
(b) generic improvements to food crops including 
ca..-..'iava, oil palm, coffee, cocoa and planlain; 

2. A discussion on constraint., lo the applic.:alion of 
biotechnological advances to the processing of food 
in Africa and suggeslions for solu1ions; 

.l A con,idcration of ways to link African in,lilution\ 
and nrganit.alions to cxislin~ nclwork arran~cmcnt.' 
in 'pccific field~ of biolcchnolo~y. Exi .. 1ini.: 

---:---
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m:tworh include llT r\ and its linkages within the 
CCilAR s~-stem. to other ad\·anced labcralori\.'!> in 
Europe and North America. and to African 
n.'5>.:arch uniL'i. and the linkages ht-tween the ICGEB 
and ib <tffiliated centres lo African researchers and 
r\.~arch institutions: 

. 4 -

4. Suggestions of mechanisms for susrained follo·.v-up 
on sUCC\...._.,f ul results of research and development in 
biotechnology and genetic engineering. Such 
mechanisms include the linkage of the ICGEB and 
ib affi!iated centres to wor~ needed :n Africa and 
to the training of African rcsc:trchers in training 
coUrSt.'S and workshops. A linkage betwixn 
ad\·anced laboratories and African scientists will 
enable African co-:mtrics lo bcne1it from these new 
technologies of great potential. 

The Expert Group Meeting was attended by 
.ix experlo; from 16 African countries, experts from other 
developing cotmtries of A-;ia and Lttin America, and 
expert..-. from Europe, the United States, and llTA. The 
following projects for African countries which were 
suggested for follow-up are now being developed by 
UNIDO: 

A project on lactic ~cid fermentatiloil 
technology for African scientists. to include 
training, pilot plant production anda network 
once they have completed training; 

The support of a Network on Food 
Fermentation and Processing Technology to 
stimulate research activities and information 
exchange within Africa and with other 
regions of the world; 

A project for transferring mushroom -
growing technology on wa.o;tc material.-. to 
Africa; 

A project to study and implement ways of 
improving indigenous cropping strategics of 
famine-stricken African countries by 
improving famine food continuance and 
stability; 

A project to disseminate technologies 
developed in Nigeria for soybean procc!'\.o;ing 
and utilit.ation. These technologies, which 
have been widely accepted by Nigerian 
consumers, may be used to fortify African 
food, significantly improving it-; protein 
content; 

A project on developing a programme for 
Africans, primaril) women, to develop skills 
in the procc~.-.ing of African foods that can be 

used by participants for improving nutrition in 
the home and be extended to the setting up of 
small-scale indusrries_ 

Country-Inn assistanu 

A project to provide preparatory assistance to 
Egypt to build a national programme in biotechnology 
and genetic engineering has been funded by UNDP and 
implemented by the Biotechnology and Genetic 
Engineerin;; l 1nit or UNI.DO. The pt:.rpose or the 
preparatory assistance was to formulate a project 
document for the establishment of a National Institute 
for Genetic Engineering and Biotechnology (NIGEB). 
Land has been acquired for building NIGEB and 
blueprints are being prepared for the ('_entre. The 
Centre is expected to be completed within two years and 
NIGEB has been nominated to be the ICGEB's affiliated 
centre . 

In early 1992, UNIDO sent two consultants to 
Algeria to provide high· level technical assistance to help 
in formulating and implemeriting a national programme 
in biotechnology for the country, and to formulate a 
project for the establishment of a National Centre for 
Biotechnology and Genetic Engineering. 

UNIOO's Programme on Bioremediation and 
Recovery of Oil 

UNIDO ha.o; proposed the establishment of a 
research and development unit in oil recovery and 
bior>!mediation, a new technology that offers promise in 
rapid and environmentally safe clean-up of all manner 
of environmental industrial pollutants. The objective of 
the programme is to build national capabilities for 
developing countries, including the oil-producing 
countries in Africa, in these technologies. It will utili1.c 
training at one of the ICGEB Centres and the setting up 
or strengthening of two laboratories in oil-producing 
countries that speciali7.c in petroleum research. 

The Voluntary Code of Conduct for the Release 
of Organisms into the Envlronmrnt 

The Voluntary Code of Conduct for 
Biotechnology Safety prepared by the UNIDO 
Secretariat for the UNIDO/UNEP/WHO/FAOWorking 
Group on Biotechnology Saiety is being circulated, 
con!iidercd and discussed in all appropriate inlcrnational 
and national forums. Support from many countries ha.-; 
been given to it and there arc indications that, in M>mc 
ca.'\Cs, it will serve a.o; a ba.'\is for the formulation of 
regulatory guidelines for countries lacking regulatory 
policicr. in biosafcty. !n addition, UNIDO ha.'> been 
rcque!'.tcd by many African scicnti!tL'\ and research 
institutions in Africa to formulaic and coordinate an 
ad"·isory service network on bio:.-.afcty i!'\..,uc~ to provide 
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expert ad\'ice. on request, lo governments of developing 
countries lacking regulatory policies. 

UNIDO studies plant-10-pharma opportunities 

Industrial and governmental representath;es from 
several countries mel in Milan recently to try and resolve 
the practicalities of exploiting the planet's plant resources 
lo make new pharmaceuli~ and medicines. 

The meeting. held under UNIDO auspices, look 
place just weeks before UN negotiators gathered in 
Nairobi lo finalii.c a convention on the protection of 
biodiversity in time for the Earth Summit. 

Italian firm Indena. Europe's largest producer of 
extracts and derivatives from plants, is said lo have had 
a significant presence al the Milan workshop. 
Participants from Italy, Cameroon, China, Egypt, 
Guatemala, India, Indonesia, South Korea, Madagascar, 
Thailand and Turkey also took part in discussions, which 
were aimed al finding an approach lo exploiting plant 
resources that would benefit all developing countries. 

Specific issues included strategies for developing 
phy<ochemical and pharmaceutical industries, 
cooperation procedures for preserving and propagating 
· ... · :cinal and aro'llatic plant resources, the development 
·f: digenous skills and technology for processing plants, 

an.· cooperation in the financing of R&D activities and 
joint venture projects. 

Meanwhile, in Nairobi, around 300 lawyers and 
scirntists began an eight-day session to finalize a 
convention to provide a legal basis for resolving such 
issues. 

The fear is that without such an international 
agreement, the present rate of destruction of forests and 
other biodiversc regions will continue. 

The trend nol only exacerbates the problems of 
poverty, but, UNEP poinL-; oul, means that many othe1 
cures for disca-;cs may go undii;covered. Only one tenth 
of one per cent of all naturally occurring species have 
been exploited to date, it estimates. 

Al the very heart of the draft treaty is a highly 
controversial section concerning the management of 
financial resources. A UNEP Matement says: "In the 
pa'il, industrializ.cd countriei; have enjoyed acces.-; to the 
biological resources of developing countries, but shared 
little or none of the profits with them." (Source: 
European Cliemical News, 18 May 1992) 

UN and other qanlzatlons' nrv 

Bjotech andJ.!l'lm 

Political will and "considerable investment" will be 
required if biotechnology is lo play a full role in 

sustainable development, according to a new report• 
compiled by the International Bio-industry Forum (IBF). 
The document, which was submitted to officials at the 
world environment summit this summer, was launched 
at an IBF meeting in Washington. 

Over the next 50 years, the world's population is 
expected to double from its current level to around 
10 billion. Biotechnology can help lo meet growing 
demands for food, medicines, energy and raw materials, 
and to minimize the environmental impact of products, 
processes and waste, the IBF argues. 

Biodiversity was one of the main topics for 
discussion at the UN Conference on Environment and 
Development in June, and the IBF a1sc believes that 
biotechnology can nelp to increase genetic diversity. 

However, these benefits might not be realized 
unless world leaders take coordinated action on four 
major points, the IBF contends. Regulations, policies 
and legal systems must be brought into line to protect 
investments. The industry also needs lo be ~ured of 
adequate market access and reasonable returns. A 
"supportive" climate for technology - and for 
biotechnology in particular - must be nurtured. Finally, 
the industry requires effective protection for intellectual 
property rights. 

The widening technological gap between North 
and South must be addressed through improved 
cooperation between governments, and between private 
industry and the developing nations, the report 
concludes. Regulatory structures in all countries should 
"r.onvey trust and confidence for all parties involved". 
(Source: Chemistry and Industry, 6 April 1992) 

WHO: fi&htin& tropical diseases at low cos! 

About 50 programmes of the World Health 
Organii.ation (WHO) have a i;ignificanl research 
component, '.Jften including the search for new or 
improved biotechnology. Among them, the Special 
Programme for Research and Training in Tropical 
Dii;eascs (TOR) i.., one of the largest. This TDR 
programme not only focuses on tropical disca-;cs, but alo;o 
rccogni1.es that capacity building in developing countries 
can be essential for achieving health objectives 
effectively. More information may be had by referring 
to Biorecl11wlogy and Development MOf1itor, No. 9, 
December 1991, or the Worlcl Health Organi1.alion, 1211 
Geneva 27, Swit1.erland. Tel.(+4122)7912111, 
Fax: (+41 22) 7910746. 

• "UNCED '92: Policies for ~uMainable 
development · the role of biotechnology·, SAGB, 
Avenue E. Van Nicuwcnhuy~ 4, ble 1, B· 1160 Bru~-;clo;, 
Belgium. 

---------
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CiATT and the le&al prolection of plants in the 
third world 
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If the drafl final Act. the provisional result of the 
l"ruguay Round of negotiations under GATI. is 
unanimously to be accepted in it-; present form. 
Jc\Cloping countril.'S ar.: obl;ged to confer legal 
protection for plant<;. either by the ratenl system, or by 
•.ome kind of plant variety prolectior. system. It would 
be a curinu.' outcome. No dc\"cloping. country has really 
asked for such an obligation. Harily any evidence cxi\ls 
on the impact of intellectual property prolection of 
plant\ on developing. countries. and there is no guarantee 
that 1hc pressure of the American Government on 
indi\·idual countries to recognize patents on plants will 
come 10 an end. For more details, refer to Biotechnology 
and Df'\·elopment Monitor, No. 10. March !992. 

Animal Genetic Resources Programme 

The United Nations Food and Agriculture 
Organi1~1ion (FAO) is preparing to launch a five-year, 
Sl.5 million Global Animal Genetic Resources 
Programme that aims to rescue such unlikely animals as 
the Shiwal cow of Pakistan. the Taihu pig of China and 
the Fayoumi chicken of Egypt Each i.-; threatened not 
by predators or lost ecosystems. but by established 
\Vl.-slern breeds such a.-; the Holo;tein cow and the factory 
chicken. Hoping 10 increa...c their output, farmers in 
Je\"cloping countries arc switching to high-productivity 
West.:rn animal-;, abandoning native breeds that have 
been adapting to the local conditions for decades. F AO 
worries that if the local breeds arc allowed to disappear, 
their disca...c-rcsistance traits and ability to withstand 
harsh conditions may be lost, too. 

Although Western farm animals generally produce 
more milk. eggs or ofCspring than the hardened stock of 
Africa. Asia and Latin America. experience ha'i shown 
that there is nothing like an epidemic or a heatwave to 
remind local farmers why the old breeds have been 
around for MJ long. The Chinc!\C Taihu pig may not 
!-!row 10 the si1c of a typical Western sow, but it can live 
on c;1hhage if need be. 

The tropic.r, arc likely to be the most critical area. 
Becau:>c that is where human populations arc growing 
faste~t. tropical farmer11 arc under the grcatesl prcs.o;urc 
111 improve production. Swi1ching to a high-output 
Holstein may help for the moment, but F AO is worried 
;1hou1 the pos.o;ibility of disca.<;e or drought; pathogens arc 
being spawned a.'i fa.,t a.'\ people in that part of the world. 
Researcher:. say that it i:. only a matter of time before 
one of them cmcrgcf> to wipe out the Western litock. By 
rhcn, the discar,c· resi~tant trait.-. of f.Omc once-local breed 
may have already been 10!\t. 

F AO proposcli to usc about a do1.cn specieli · 
including the Barbados Black· belly lihcep. the N'Dama 
l'<tlllc of West Africa and the South American Criollo 
~·artk· - a~ !rial projecl~ in field pre~rvalion. Other 

- ___,,_ 

endangered breeds would be added as they are 
identified. 

DNA "fingerprinting" of rare breeds can indicate 
which are distinct enough from more common stock to 
merit preservation. And as geneticists continue to 
identify disea5C genes, it may soon be possible to find 
out which breeds have the most valuable resistance traits. 
Several groups - including those at the Indian Veterinary 
Research Institute, the University of Brisbane and Texas 
A & M University - are already investigating livestock 
genetic resources. F AO hopes to get more researchers to 
join them down on the farm. (Source: Nature, Vol. 355, 
30 January 1992) 

OECD expert eroup on safety in biotechnolOJ:y 

The OECD group of national experts (GNE) on 
safety in biolechnology met in Paris in December 1991, 
the plenary preceded by more specialized meetings in 
Leiden and Paris on field release trials (especially of 
rDNA plants). Some 120 experts were present, from 
almost all the OECD's 24 member countries. Papers and 
proceedings are restricted. 

To be published shortly is a two-part report on 
"GILS)"' (Good Industrial Large-Scale Practice) and 
"GDP' (Good Developmi!nt Principles - for the conduct 
of small-scale field trials). The December 1991 and 
follow-up work is focusing on field trial scale·up, for 
plants, but al'iO for micro-organisms and later on for 
animals. 

Recommended for derestriction are the report on 
a December 1990 Copenhagen workshop on monitoring 
techniques for genetically modified organisms; and a 
rapidly and recently-completed report on the safety of 
foods produced by (Lerrestrial) biotechnology (group 
chaired by Dr. F. Young of the US Department of 
Health and Human Services). A workshop on the safety 
of foods from marine organisms took place in Bergen, 
Norway, in June 1992. 

Alo;o recommended for dcrcstriction is the 
BIOTRACK databai;c, in which staff of the 
Environment Directorate have collected in standard 
format detail-; of some 500 "relca<;e even Lo;". More details 
will be reported in £8/S once publication is cleared. 

The meetings of GNE and iLo; sub-groups reveal 
differences, not only of scientific opinion, but of 
regulatory approach, reflecting ultimately differences in 
political and public perceptions. Such differences, 
however, are inevitable; and while making scientific 
consensus more difficult to attain, their existence 
increases, rather than diminishes, the need for and the 
value of the GNE work. 

Detail-;: 
Biotechnology 
F • 75775 Paris. 

GNE: Ms. Bruna Tcso, Head of 
Unit, OECD, 2 rue Andre Pa\Cal. 

Tel. (:U) 14529331; Fax 03) 145297<17. 

----::--- -
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BIOTRACK: Dr. Vic Morgenroth. Environment 
Directorate. OECD. Td. (33) 1.i52.i9775; 
F~x.(33) 1.is2.i1675. 

(Soum:: EBIS. Vol. ::!. No. 1. 1992) 

Social issPJn 

Bioethics: Europe drafts a convention 

- 7 -

Europe h~ taken an important step towar<b 
making bioethie> a legitimate topic of political debate, a.o; 
wdl a.o; a uni\·ersal right that governments musl respect. 

M\.-cting in Madrid, the chairmen of the ethics 
commill\.'\.-S from the 2b countries that make up the 
c.,uncil of Europe adopted a draft of a European 
Com·enlion on Bioethics. Participants also agreed to 
hccome members of a standing conference that would 
promote discu.c;.o;ion and raise awareno.o; of their work. 

The com.-ention - due lo be ready by the end of 
1993 - will consist of a framework of fundamental 
principlt.-s. ba.o;ed loosely on the European Convention on 
Human Righl'i. It will incorporate respect for human 
dignity. protection of individual integrity and the 
prohibition of all commercial agreemcnl'i concerning the 
human body and il'i organs. Subsequent protocol-; will 
contain the rules for specific ficld'i of bioethics, the first 
two of which will cover organ transplantation and 
biomedical experiments on humans. 

The term!. of both the convention and the 
protocol<. arc expected to be quite general. While such 
broad "ording will not be very useful ao; a guide lo 
decisions on specific cao;cs, observers believe that the 
document-; will serve to promote the discu.c;.'iion of 
bioe1hical i!"i.'iU\.-S acro!"i.'i Europe. In addition. the 
convention i~ unlikely to eclipse national legislation in 
deciding whal researchers arc permitted to do. 

The Standing Conference of National Ethic.'i 
Committees will provide much-needed channcl'i of 
communicalion and allow bioethical is.<.ue!"l to be debated 
on a pan-European scale. Catherine Lalumiere, 
Secretary- General of the Council of Europe and 
proposer of the conforcncc, say!". that, in particular, 
bioethic.<. must be discussed in the contcxr of economic 
as well a'i scientific and legal is.'iUe!>. 

Meanwhile. in Pari!"I, three draft biocthic!"I bill'i 
were prescmcd to the French Council of Ministers for 
their consideralion before being pac;.<.cd on to the spring 
-.cs.<.ion of Parliament. Few changes arc expected lo be 
m<tde lo lhe hill">. which arc couched in terms similar to 
lhc draft European convention. The French 
Cimcrnmenl hopes that this body of legislation. once 
pas.'iCd, will become a reference poinl a.'i iL'i European 
neighbour.-. and the United Na1ions diM:us.<. mediCAI and 
~cncric human righl\. In 1914:\, France Wit~ 1hc fiN 
niun1ry in Europe In '>Cl up a nallonal crhic~ commi11cc. 

- ---
In London. lhc Nufficld Council on Bioethics 

announced that a panel h~ been formed lo examine 
genetic scn."Cning. The group will look at the techniques 
in\·olved. lheir benefits and difficulties. and such elhical 
issues as the handling and holding of information and 
conser.t to being screened. Thi! panel will report to the 
council - which has no legislative power - within 18 
months. (Source: Narure. Vol. 356. :! April 199::!) 

EC bioethics ~roup 

The Commission of the European Communities 
h~ set up a Group of Advisers on the ethical 
implication.'i of biOlcchnology. The members of the 
Commission. which met first on 9-10 March, are a.'i 
follows: 

Mme Noelle Lenoir (Mcmbrc du Conseil 
Constilulioncl, France) 

Dr. Margareta Mikkelsen (a doctor and 
Prcsidcnl of the European Socicly of Human 
Genetic;, Denmark) 

Professor Marcello Siniscalco (Profcs..o;or of 
Gcnelics and Adviser to the National Council 
of Research, Italy) 

Lady Warnock (philosopher, Uni\·ersily of 
Cambridge. UK) 

Mr. Marcelino Orcja (magi.'itratc and 
President of the Institutional Committee of 
the European Parliament, Spain) 

Profes.o;or Han.-. Zacher (President, Max
Planck lnslitutc, Germany) 

(Source: 8iO(echnolo1:y Bulletin, April 1992) 

Gene lhcrapy cleared by Governmenl Committee 

The trea1mcn1 of fatal. inhcrilcd di~a.<ics by gene 
therapy poses no new ethical problems, according 10 a 
new report by the UK Commiucc on the Ethic.<. of Gene 
Therapy. Gene lhcrapy is dc:>irablc, 1hc Commince 
concludcit in iL~ report to the Department of Health, and 
is in principle no different from organ transplantation. 
Committee chairman Sir Cecil Clothier strcs.<icd: ·Ai-. a 
lawyer, I would dcprccalc any sort of legal control (on 
gene therapy) al Ibis stage. because we don't really know 
what we arc controlling." 

PaticnL'i moM likely lo bencfil from gene therapy 
arc ~.uffcrers from genetic disorders where a single gene 
is lhought to be responsible · for cxampl"· cystic fi~rosis 
O! Hun1in!ldon's dio;ca.<;e. The aim would be lo repair or 
replace lhc fauhy gene in living. non-reproduc1ivc cell<., 
!\() thal ils funclion is reslorcd. Attcmpls 10 modify germ 
cells · ~perm or m-a · arl' ruled oul for the momenl. 
<tllhough 1hc ide<t of ~crmlinc rhcr<tpy j, nor di~mi ... --cd 
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for the long term. The report was published by HMSO 
in January l'JC-)2, price £6.90. (Source: Biotechnology 
&dletin. February 1992) 

Nuffield Council calls for ol>servations 

The UK's Nuffield Council on Bioethics 
(London) has called for parties interested in genetic 
~reening to submit their observations to the council's 
working party on the subject. It seeks information on 
a1hanccs in genetic screening and its applications and on 
benefit-; anJ difficulties experienced or foreseen, as well 
a.-; on the ethical issues surrounding genetic information 
storage. confidentiality, stigmatization of the genetically 
disad1;antaged, and employment-related and insurance
rdatcd i.'i.,.UCS. (Source: Biol Technology, Vol. 10, 
May 1992) 

Grnrral 

French find short cut to map of human &enome 

International efforts to decode the human genome 
will be speeded up dramatically by a powerful new 
technique for handling long stretches of DNA. The 
researchers in Paris who invented the technique say they 
will have "mapped" about 90 per cent of the human 
genetic blueprint before the end of this )o!ar. 

Daniel Cohen and his colleagues at CEPH, the 
French centre for genetic research, have pieced lOgether 
a map covering 25 per cent of lhe genome, including 
\·irrually the who!.! of chromosome 2l. Cohen is 
confident that his map will accelerate the hunt for genes 
linked to Down's syndrome, Al7.heimca 's disease and 
ccrt .. in forms of epilepsy. 

Building physical maps of chromosomes out of 
cloned stretches of human DNA i.<; a key first goal of the 
international genome programme. The complete genome 
is simply 100 va.st for geneticists lo i;earch through every 
time they wish to lrace an inlere!\ling gene or fragment 
of DNA. 

Mapping solves rhe problem by carving the 
genome inlo a jig_o;aw or manageable fragments. Each 
fragment is ana~ou.o; to a book in a library wh05e shelf 
mark ha.-; been clearly idenlified. The problem of 
finding a gene is then reduced to that of finding a quote 
in a single hook rather than having to search through a 
whole library. 

EL-.cwherc, genel1c1sts are clnc.e 10 completing 
maps of the X and Y chrom011Cmes that encode scxaal 
charactcristic.s. Cohen predicts that it ,..ill be three or 
four years before the human genome is mapped 
comrletely. The ~t 10 per cent of the DNA will he the 
hardest lo clone, he ~ys, bccau~ it will be widely 
scallered a-. a ~ries of ~mall ·gap!>" in the map. 

- 8 -
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In contrast to the huge National Genome Project 
in the US. which is funded by the Government, 70 per 
cent of the money for Cohen's research com~ from a 
French muscular dystrophy charity, AFM, which has set 
up a laboratory in Paris dedicated to mapping the human 
genome. 

The technology propelling the French effort is the 
·megaYAC'. an artificial chromosome that can store up 
to one million base pairs of DNA. The French map <>f 
chromosome 21 is spread over 250 megaYACs. A 
complete map of all three billion base pairs of the human 
genome would require more than 30,000 megaYACs, 
says Cohen. 

The mcgaYAC's forebear, the yeast artificial 
l.hromosome. was invented in the late 1980.s for cloning 
stretches of D~A that are too long to be manipulated in 
bacteria. A conventional YAC can only hold up to 
200.000 base pairs of DNA: it is the fivefold expansion 
of this capacity which makes the mega Y AC such a boon 
to genome mappers. 

Researchers in the United Slates and Britain have 
provoked criticism in the past six months by patenting 
stretches of DNA of unknown function. Cohen has 
decided not to patent the DNA in his map. which will be 
opened to all researchers in July. (Source: New Scientisc, 
23 May 1992) 

EurOJ!Call collection of animal cell cultures 
<ECACCl 

ECACC was established in 1984 and is recognized 
as an International Depository Authority (IDA) under 
the Budapest Treaty. It accepts animal cell lines and 
viruses from all over the world. Cell lines or cultures 
can be received pre-frozen or growing, to be fro7.en in 
its own laboratories, under the strictest confidentiality. 
The cell lines available for world-wide distribution 
include those ~ored by the ECACC and the European 
Human Cell Bank. 

The collection's experience of handling cell lines 
enables ii lo offer a wide range of cell characteri7ation, 
standardizati<'n and validation. All of these services can 
be carried out 10 Good Laboratory Practice (GLP) 
standard.\. Detail~ from: The European Collection of 
Animal Cel: Cultures, Division of Biologics, PHLS 
Centre for Applied Microbiology & Re!tearch, Porton 
Down. Sali.~bury SP4 OJG or on 09HO 610391. Fax: 09HO 
611315. 

ATCC cac.a"ue o[ human and mouse DNA 
probes and ljbrario 

In iu fifth edition catalogue. the American Type 
Culture Collec1ion (ATCC) der.cribes over 2,(,00 human 
and mou~ DNA probes and libraries available from the 
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A TCC"s Repository of Human and Mouse DNA Prob.!s 
and Libraries. The Repository is supported by a contract 
by the National Institutes of Health (NIH)_ 

Details from: Patrick J_ Burke. ATCC Marketing. 
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A TCC. 12301 Parklawn Drive. Rockville. Maryland 
20X52- l 776. USA or on +1(301) 881 2600. Fax: +1(301) 
770 2587. 

Mutant bacteria may esgpe from the mail 

Potentially dangerous bacteria are regularly sent 
from one laboratory to another - through the posl. The 
mailed micro-organisms include genetically modified 
bacteria. yet a survey in the Netherlands reveals that DOl 

one laboratory packed its samples properly. Damaged 
packages could leak genetically altered organisms into 
the em.-ironment. say the Dutch researchers. 

The UN"s Commiuee of Experts on the Transport 
of Dangerous Goods lays down rules for posting samples 
of ·,·iable micro-organisms ... known or suspected of 
causing disease in animals or humans". The International 
Air Transport Association, and several national laws, 
including Holland's, extend these rules to any genetically 
modified m1cro-organio;m. 

The rub stale that sampb must be enclosed in 
two watertight .:ontainers. with enough absorbent 
material between the two to soak up the contents of the 
inner container should it break. In Holland the outer 
package is supposed to be labelled "health risk due to 
genc~ically-modificd material (biohv.ard)". 

Scicnti<.to; at the Dutch National Institute for 
Public Health and Environmental PrOlection requested 
sampb of genetically modified micro-organisms from 
Ill laboratories in Holland. the United States. Au.<;tralia 
and Singapore and treated them to the sort of treatment 
they might expect in transit. 

NOl one of the packages bore a "biohv.ard" 
statement; and none conformed to the UN or Dutch 
!">pccification.o;. Four contained gla!">s tubes. while one 
simply contained a pla<;tic Petri dish wrapped in plastic 
film. 

The Dutch microbiological c1dture ccllection in 
Utrecht rccci,·cs 200 bacterial ~mplc.<i a year, 90 per 
cent of which arc genetically r.1odified. Half of them 
arc ~nl in pla<itic Eppcndorf tubes. which did not 
survive being trodden on. About one sample each year 
arrive!"> in Utrecht in a broken container. 

The Dutch !">tientisL\estimate that each year Dutch 
laboratories p<l\I J,000 package!i containing modified 
bacteria. Given the frequency of breakage!'> reported by 
the cullure collc:ction and the national bacteriological 
lahoratory. this mean'.'. there could be 15 accidental 
introdu,tion~ of modified organi!">m'\ a year into the 
cn\ironmcnr in Holland alone. Thl' ream conclude~ that 
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packaging standards ·are insufficient to protect against 
pos.siblc risks·. (Source: New Scimtist. 4 April 1992) 

New in litro d@&nmtics uade association formed 

The British In Vitro Diagnmtics As.sociation 
(BIVDA) has been founded to meet the specific interests 
of ihe in litro diagnostics industry. currently represented 
under the umbrella of the Olher larger trade aw>ciations 
with diverse interests. BIVDA aims to fulfil the need, 
long recognized by the industry, for represcnration at the 
European level by an organi7.ation whose sole focus is in 
the in vitro diagnostics industry. The association was 
formally set up at a meeting of a significant number of 
the UK's leading in vitro diagnostics manufacturers in 
February 1992. The founder members have appended 
their names to a letter being sent to all UK in litro 
diagnostics companies inviting them to join and asking 
whether they will accept BIVDA representation on the 
European Diagnostics Manufacturers' Association. A 
secretariat has been organized within the offices of the 
Biolndustry As.sociation at 1 Queen Anne's Gate. 
London SWIH 9BT. Tel.: 071 222 2809, Fax: 
071 222 8876. (Source: News Refrase. 
14 February 1992) 

WARDA: rice research in West Africa 

The West African Rice Development Association 
(WARDA) is currently implementing a new research 
programme to addres.\ the emerging gap between rice 
demand and produrtion in West Arrica. BiOlechnology 
applications may bet. lme important in the longer term, 
as the African rice germ plasm collection i'i transfc:rred to 
WARDA. The share of rice in West Africa's 
consumption of food grains is rising at a rate of 
4 per cent a year. faster than that of any Olber food crop 
except wheat. as consumers switch away from the 
region's traditional staples, mai1..e. millet and sorghum. 
The increasing demand for rice is largely met through 
import.-;, facilitated by the low world market prices for 
rice. Cheap imports widen the gap between domC!'itic 
supply and demand still further. They discourage 
domestic rice production and fuel demand by 
broadening it across social cla ... o;cs: lower-income group!
are becoming new consumer!"> of rice. While the annual 
growth rate of regional rice production exceeded J per 
cent in recent years, this rate has been largely due to an 
expan.-;ion of cultivated area. Regional rice yield\, which 
avcragz only 40 pc"r cent of the world mean, have been 
!ilagnant. 

To addr~'i the emerging gap between regional 
rice demand and production, WARDA\ initial approach 
wa.\ ba.<'tCd on field trial-; presuming that !">ignificant gain!'> 
could be achieved through the direct introduction of 
materiak developed at the International Rice Re!.earch 
lnittitute (lRRI). However, it wa.'i ~n clear that A!">ia'~ 
Green Revolution could not he ea.\ily tran!">ferred 10 

Africa. Irrigation i~ Ion limited in cxrcnl. and 
<,mallholdcr rarmcr<, in We<,t Africa rarely ha\'(' aCCC'i.'\ lo 
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the inpu~ used elsewhere in the world. Fertilizer USc! is 
particularly low. As a result. WARDA decided in 1983 
to initiate its own brel:!Jing programmes in all ecosystems 
it aJJn.>s.st.-s (bn.'Cding had already begun in the 
'.\1ang.ro\·e Swamp Programme as early as 1976). 

WA RDA was formed in 1970 with the assistance 
of the United Nations Development Programme 
(l:SDP). the Food and Agriculture Organii.ation of the 
l'niteJ Nations (FAO) and the Economic Commission 
for Africa (ECA). WARDA's mandate is to assist its 
member countries to become self -sufficient in rice. a 
o;laple food of West Africa. It is an intergovernmental 
organi7.ation presently consisting of 16 countries: 
Benin. Burkina Faso, Chad, COie d'Ivoire, The Gambia, 
Ghana. Guinea, Guinea-Bissau, Liberia, Mali, 
Mauritania. Niger, Nigeria, Senegal, Sierra Leone and 
Togo. 

The As..o;ociation became a member of the 
Consultative Group on International Agricultural 
R"-scarch (CCilAR) in 1986. 

RCS(!arch at WARDA has been organized into 
three priority programmes, related to the three major 
rice-growing environment-; in West Africa: 

I. 

., 

The Upland.'lnland Swamp Continuum Rice 
Rl.-scarch Programme, located at Cote d'Ivoire 
headquarters; 

The Sahel Irrigated Rice Research Programme, 
located in Senegal; 

J. The Mangrove Swamp Rice Research 
Programme, located in Sierra Leone. 

In each environment empha.c;is has been laid on 
developing cultivars with improved tolerance or 
resistance to the major biotic and abiotic strcs.c;c!i, 
including insects and di!iea..cs, cold, and adverse !iOil!i 
(~linity. acidi1y. and iron-. aluminium- and mangane.-.c
loxicities). 

It i.c; expected that lhrough the formation of nel
works, some of 1he problem!i will be solved !hat 
c:urrcn1ly hamper 1hc tram.fer of new tcchnologiel"I. 
Feedhack from on-farm trialc; and national programme!> 
in recent years indica1ed that WA RDA ha-; succeeded in 
.-.cleclinl.!. and developing a number of higher yielding 
and more stable rice varictie!i that arc well adap1cd 10 
man~m\·e swamp condi1ions. Three varicti..:sshow 1oler
ance lo a wide range of abiotic and bi6tic mangrove 
5wamp !itres...-.cs, 5uch as !ialinity, iron toxicity, blac;t and 
!item -borers. However, the transfer of 1hesc varieties lo 
national programmei., their sub~qucnt multiplication 
and their adoplion have remained limited. (Source: 
Biotrcl1N>lo1(\' and Development Monitor, No. 10, 
Milrch 1992) 

World AIDS pr()jramme "lacks vision" 

The Global Progr.imme on AIDS (GPA) at WHO 
should be radically overhauled. says a report lo be pub
lished later this year. An independent review of the 
programme will recommend that other agencies. such as 
the United Nations Development Programme (UNDP) 
and the World Bank, must take greater responsibility for 
AIDS. 

The report will recommend that ii! the long term 
WHO should withdraw much of its direct suppo.1 tc 
AIDS programmes in member States "" that it C'\n 

co:icentrate on advising their health ministries anC: 
coordinating other bodies. 

A summary of the report, which has been seen 
as a strong cntmsm of the GPA, has been 
circulated to interested parties in advance of the 
full report. 

The review was commissioned in 1989 by the 
GPA's management committee, whose members include 
the WHO's donor countries, other agencies, and delegates 
from the WHO's regional offices. (Extracted from New 
Scienlist, l February 1992) 

Third world countries should control their &enetic 
resources 

Developing nations should declare sovereignty 
mrer their own genetic resources. Such action will help 
protect the planet's dwindling biodiversity and allow 
poor countries to profit from growing commercial 
demand for plants and animals. 

This recommendation comes from the Global 
Biodiversity Strategy released in Caracac;, Venezuela. 
The blueprinl for conservation, prepared by the World 
Consen·ation Union (IUCN). the United Nations 
Environmenl Programme and the World Resources 
lnslilute, is meant to complement the International 
Con\·ention on Biodiver!iity. The strategy should be a 
bac;is for practical aclion until the convention ii-. brought 
into force, say the authors. 

The strategy argues that advances in 
biotechnology and increased intere!il of plant 
breeders and drugs companies in genes from wild 
species call for a reac;.c;essment of the notion that genetic 
re!iOurccs should be treated ac; a common heritage, open 
to all. 

The document urges coun1rics to a•!'lt:rt control 
over the exploitation of their genetic re!iOurccs through 
na1ional laws and rcgula1ions. However, it is nol 
ncce~c;ary for na1ion!i to immediately ~Ive the complex 
question r,f "physical ownership .. of wild planL~ and 
animals, it ~ys. 

---~-
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Royalli'-~. fct.~ and tax'-~ should be k\·ied on the 
use of genetic r'-·sourc'--s· says the strategy. This would 
allow poor countrit.-s to captun: some value from the 
r\.·sourccs while pro,,·iding an incenti\·e for conservation. 
l·or citampk. plant bn."Cdcrs and pharmaceuticals 
companit.-s should be required to negotiate contracts with 
local pt.-opk whOSt: knowledge hdps them to collect 
usd ul specit.-s. Fees should, likewise. be paid by 
international companit.-s to local institutes such as gene 
hanks which collect, identify or screen wild plants. And 
taites should be paid by commercial enl..:rpri~ that 
profit from the genes. the strategy recommends. r.-. ·'.rce: 
.\·e~- Scienti.H. 15 February 199~) 

The gR"Cn gene machine 

Like con\·entional plant breeding, agrichcmic~I 
R&D. and economical and environmcnt.tlly scnsiti,.-e 
farm management practices, plant biotechno~y will 
rlay a major role in a.\.'\Uring a plentiful J!"!:! s.afc food 
supply and in meeting world food production needs. 

Plant transformation 

The first transgenic plant wa.o; produced nearly 
Ill years ago. Today. nearly 50 species of crop plan Lo; 
can be genetically manipulated. The list includt.>s nearly 
all major dicotyledonous crops and a rapidly increa.o;ing 
number of monocotyledonous crops. including rice and 
corn. Current research will probably lead to routine 
gene lransfcr ~ystems for nearly all major crops within 
two 101hree years. T'echnical improvement., will further 
increase tram.formation efficiency, extend 
transformation to ditc commercial gcrmpla.o;m and lower 
tran~genic planl production costo;. 

Grnr rxprn.'lion 

Planl genetic engineers currently have in hand a 
large hallcry of regulatory sequences that provide for 
hoth conslilulivc and highly lissuc·sp-:cific gene 
citprc~'ion wi1hin 1ran!"tgenic plant\. Moreover, 
c~lahlishcd differential screening melhod.o; permit ready 
1sola1inn of regulalory r.cqucncc!"t (e.g. ~asonal, climatic 
or sire~.-.- relaled) for even more <,ophislicatcd cxprc~\ion 
cc;ntrol. <icnclic engineers can also turn off endogenous 
genes. Striking phenolypic allcra1ions follow !"telcctivc 
inac1iva1ion of gcne!i by the trani;cription of antir.cnr.c 
~encs. Researchers arc seeking !">till higher level.-. of 
organ ·specific gene cxprc!\..-.ion in order to make 
'pccially chemical or pharmaceutical production in 
planls more l'Conomically \·iable. They al'IO wanl to 
in~rl genes in a more si1e·spccific manner lo minimi1.c 
lhe variability of gene cxprc!\.<,ion among lransformant.-.. 

Grnr di~ovny 

t\J\ances in idenlifying and isolaling new gene 
coding ....-qucnc<•s arc imporlanl in engineering improved 
plotnls. The inlcrspccic~·spccific U"4' of lransp<Nm.-. and 
T · ()-..;,\ in":rtion perm ii~ lilAAing .ind i.-.olttlion of nr,.-cl 

genes from sewral planl sources. The a\·ailabili1y of 
high rt.-solulion physical maps in tomalo and Arabidopsis 
has already led to mapping of several nm·cl loci. and 
new methods will allow direct testing of the i.'\Olated 
DNA for its ability to complement lhe mutalion of 
interest al each step during chromosome walking. 
Ad"·anccs in the redesign of coding sequences for plant 
eitprcssion allow for predictable, high-level exprt.>S.'\ion of 
a \"ariety of non-plant genes in crop plants. 

Gmc stability I gennplasm acc:as 

The overwhelming conclu..o;ions from nearly 
500 field lest experiments on genetically engineered 
plants in lhe U nitcd Slates and Europe are lhal newly 
inlroduced genes • including those for quality 
impro\·emcnt and for control of insects. weeds and plant 
diseases • arc stable, inherited and arc citprcsscd like any 
other planl gene. Such traits have already bt.-en 
succcs.sfully introduced into several important crop 
species; genetically engineered soybean. couon, rice. 
oilseed rape, sug.u- heel, tomalo, alfalfa, potato and corn 
crops are expected to enterthe market bet ween 1995 and 
the year 2000. Broad genopla.o;m access i.o; likely to 
require cittcnsi\·e backcros.o;ing or micropropagalion 
mclhods. 

Thu..-; plant iliology is set to enter a period when 
both ba.o;ic rcr.carch anJ commercial application.'> arc 
limited only by research crcali\·i1y and by fonding. 
(Source: Bio1 Technology. Vol. IO. January 1992) 

Boom time for biotechnolQ$y 

Biotechnology was the fa.<,lt.>sl growing area of 
scientific activily of lhe 1980s, if the number of papers 
published in the field i.\ a reliable indica1ion of growth. 
In a league table compiled by the Philadelphia· ba..-.cd 
Institute for Scientific Information, lhc number of 
pa~rs in biotechnology and applied microbiokigy 
proliferated from 511 in 1981 to 2,373 in l'J<Xl - an 
incrca..-.c of 364 per cent. Trailing a poor r.ccond, with an 
incrca..-.c of 129 per ccnl, i.o; anaesthesia and intcni;ivc 
care. 

The ISi published 1hc table in Science U'cuch, a 
bulletin 1hal monilors trends and performances in ba.,ic 
science. The instilute scanned 3, 700 journal:; rove ring all 
fields of science. The average incrca....c acros.\ all fields 
wa..-. 5J per cent. Mathematic..-. !'>bowed lhc lca.o;l 
movement, with an increa..-.c of ju!il 11 per cent. 

Variou.., fields of medical science occupied fif1h 10 
tenth plaCC!i in the league, rcnecting the huge increa.o;e in 
medical and biomedical science over the decade. In 1hc 
Cni1ed Slatei;, for examnle, one third ol all scicnti!il.\ arc 
now engaged in lhc life science!'>. 

M:1lccular hiol~y and itcnctic~ occuricd fiflh 
pldcc in lhc league lahle. All 1hc olhcr medical field, in 
lhc lop lcn were rclaliHI~ 'pcciali1cJ arcd~ of dir.iral 
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rl.....:arch. such JS urology in ninth pl.le~ and orthopaedics 
and traumatolog~· in eighth. 

The only two non· biologir.al sciences in th-: lop 
ten were communications and data pl'OC\.'SSing in third 
plan: and materials science in fourth. The number of 
puhli.,hed papers in these two fields increased b~ 115 
and l 13 per cent respectively Fields such as general 
ph~-...io. (~35 per cent) and general chemislry 
h~5 per cent) grew slowly because they are 
-mature· sciences that hne spawned many new and 
exotic field." of research. (Source: ,'\·e ... · Sciemist. 
11 Januar~· 199:!) 

First lnternati:inal Symposium on the 
Biology of Adventitious ROOl Formation. 
Dallas. Texas. 18-:!:! April 1993 

The first International Symposium on the Biology 
of Ad\·cntitiou." Root Formation will be held at the 
Ricbard'IOn Hilton and Towers near Dalla'i and will be 
cn:npri!".Cd of sc\·eral ~'S..'iions dealing with \·ariou.'i a'ipeCl'i 
of rOOl formation in conventional cuttin~. tissue 
cultur.."S. or whok plants. The following topics will be 
covered hy in\·ited speakers: biological di\·ersity of 
ad\·ent:1ioU.'i rool formation (P. W. Barlow, UK). 
commercial importance of adventitiou.'i rooting 
1J. L. KO\·ar. G. S. Fost.:r. F. T. Davies. USA). 
arplicahlc de\·eloping technologies for rooting research 
(S. G. Ernst. USA). ac;..'iCS.'iment of rlant materials for 
rootin!! rl."SCarch (D. E. Riemenschneider), novel 
experimental .s~em.s for determining cellular 
competence (D. Mohnen. USA), anatomical and 
cytological markers (W. P. HackeU), biochemical and 
molecular markers (P. Hand, UK), manipulating rooting 
i1otenlial (B. H. Howard. UK). growth regulators and 
the environment (A. S. Andersen, Denmark), auxin 
tram;port and mclaboli.'im (D. Blakesley, UK). au:tin 
receptors and binding (K. Palme, Germany). genelic 
transformalion wilh rol genes (D. Tepfer. France), 
rool "pcrific genes {J. D. Hamill. Australia), modelling 
roo! syslem developmenl in herbaceous plant'i 
(S. Morita. Japan), modelling rool system development in 
woody planl'i (D. I. Dickman. USA), expert systems for 
modcllin~ propa!l-ulc dc\·elopment (H. M. Rau.'iCher, 
liSA), carhon allocation lo rool'i and shoot !iystems 
I A. Friend. USA). biology of hardening 
( R. Harrir"m ·Murray. lJ K ). Several panel di!">CU.'i.'iions 
will al.-.o be held. Each in\·ited presentation will be 
puhli~hed a. .. a full·iength paper in the procecding.'i or 
the ~ym(l'.,,,ium. Contributed papers will be prer.cnted in 
Jl'.,,,lcr -.C"-'iinn~ and publi\hed 01.<. abstract<,. Due date for 
abstract!> i\ I No\·embcr 199:?. Registration i!> due 
I Fchruary l 1J'>:\. for more information on lhe 
"ympmium conlact: Edilh Fran11on. Exccuti\·e Sccrelary, 
RontinEt SympMium, USDA Forestry Sciences 
Lthoratnr~. Bm: ~NH. Rhinelander. WI 54501. USA. 

(Tel.: 715·362-111:!; fax: 715-362·7816). 
Chair, Executi\re Committee: Bruce E. Haissig; Chair, 
Organizing Committee: Tim D. Da\ri.-.. 

Biopcsticidcs aim at a healthy market 

Biopesticides are finally beginning to realize their 
commercial and technical potential. With a larger 
number of better products now being sold at prices 
more competitive with chemicals, the market is 
growing. Factory gate sales presently range from $45-
60 million, an increase of around 80 per cent in the past 
three years. 

Akhough the agrochemical market has grown "·cry 
slowly to about S23 billion, biopesticides ~.still a tiny 
percentage of the total, have grown much faster. 
Potential markets for biopesticides have been exploited 
or identified in most agricultural sectors. including food 
cn•ps. planlation crops. fruit productioo, forestry and 
grasslands. More than 80 companies are presently 
involved in biopcsticides. 

Chemical companies oflen examine biopcsticidcs' 
poten1ial in an effort to make 1hemselvcs more 
en\ ironmentally friendly and to prepare themselves in 
case a chemical-free future ever comes. Olher entrants 
hope to use spare £ermen1a1ion capacily, or to extend 
their inlerests into crop proteclion, animal husbandry or 
biological products. 

Biotechnology companies enter with the belief 
that their approach will be more focused, or more 
flexible. or that they have greater technical expertise, or 
have the rights to a new super-strain. Olher new 
companies hope that their new technology, clever 
production or formulation techniques will give them the 
edge that h~ eluded others. One new entranl began 
with the conviction that profes.'iional marketing expertise 
would transform lhe hitherto amateur marketing of 
biopcsticidcs. 

Interestingly, experience suggests that fow of these 
rea'il>n.'i have yet made much dirference to suc~i; or 
failure. The real key:; lo succei;.i; arc: 

Production capacity and skill'i · succcs.< so far 
ha.'i required in· hou...e production and putting 
prOCC:oi.'i and produclion development a'i lop 
priorities in R&D; 

Markel 11ndersaanding · the ~uccessful 
companies have slaH with experience or 
the unique problems or marketing 
biopeMicidc~. Marketing \trength in 
agrochemical'i ha.<. not to date been a 
:o;ali!ifactory ~uhs1i1u1e: 
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Corporate commitment - success in 
biopesticides does nol come wilhout effon. 
A vacillating or half -hearted corporate 
approach has in,·ariably led to 
disillusionment. disappointment and failure. 

New biolechnologv companies have all started 
selling products and man)· of them. including Mycogen, 
Ecogel'l, EcoScience and Baclec have raised money for 
further growth. 

Technology is de,·eloping rapidly wilh new 
formulations and impro,·ed production generating more 
cost ·effective products in many sectors including 
forestry and vector control. Genetic engineering and 
non-recombinant techniques have produced novel 
Bacillus thuringimsis ( Bt) strains wilh increased 
insecticidal activity. as well as new formulations. 

Conjugation and partial curing are being used to 
generate strains wilh novel combinations of activities, 
some of which are in new products. Allhough, 
hi'itorically, non - recombinant melhods have raised fewer 
regulatory if..sues lhan lhe use of genetic engineering, lhe 
di'itinction is now becoming less imponant. 

Recombinant technology has been used to insert 
a Bt toxin gene into different microbial hosts including 
Escherichia coli, Bacillus subtilis, PseJU/omonas, an 
endophytic bacterium and blue-green algae. The first 
genetically engineered products were registered in mid-
1<191 and are now on sale. 

Worries over possible insect r~istance to Bt are 
real but arc being responsibly addressed by bolh 
indu.'ilry and government and do ~ol appear to spoil Bt's 
new dawn. 

Howc\·er, product-; ba.-.ed on many olhcr micro· 
organi'ims and nematodes arc challenging Br's position as 
the world's sole commercial~y significant biopesticidc. 
Although many anempL'i over a long period have failed 
to make commercial product'i u.o;ing Metarhizium 
ani.wpliae and Beam·eria bassiana, new patented 
production method" and new formulation.-; will finally 
launch these fungi on to western markeL'i. 

The registration and protection of intellectua! 
property right-; (IPR) for both natural and genetically 
manipulated hiopesticidcs are becoming easier with the 
ongoing harmoni7ation in the European Community. 
The tier 'iystem of testing hao; become generally accepted 
internationally: both naturally occurring and genetically 
manipulated C1rganisms have been approved for field 
!csting and, more recently, commc1·cial .i;alc. 

Meanwhile, patcnt'i, trade mark!'> and trade secret\ 
arc all being effectively ui;cd to proCect IPR and create 
entry harriers. making the potential marketo; more 
allractive 10 the companie:r. that ~uccecd. (Source: 
f11ropt'an Chemical .-.:ew.f, 22 June 1992) 

Sustainin& biodiversity: Taxin& biotechnolo&y? 

One of the key concerns of the United Nations 
Conference on En,ironment and Development 
(UNCED) was lhe negotiation of a biodiversity 
convention which would help to slow down lhe alarming 
rate of loss of plant and animal species on the planet. 

The sudden and dramatic loss of biodiversity in 
recent decades is largely caused by habitat destruction, 
over- harvesting and pollution. The threat of global 
warming could furlher accelerate lhe loss. 

What the biodiversity convf ntion sought to 
accomplish was to set out rules for sharing information 
on our global biodiversity and establish effective 
coum~rmeasures to protect it. It also callcd for improved 
piant, animal and fish breeding lhrough traditional and 
modem biolechoologies to improve yields for 
consumption . 

Clearly, lhe preservation of species' natural 
habitats is the surest way to en.'iure lhe pl2net's sustained 
biodiversity. But lhere are other solutions lhat are also 
necessary and effective. Getting farmers and 
governments to participate in lhe preservation of plant 
species in seed banks is one solution. But even this gets 
very complex and has raised issues lhat lay at lhe heart 
of some of lhe debates in the UNCED negotiations. 

Some 20 per cent of lhe world's valuable plant 
species are already preserved in gene banks, such as 
those of the Consultative Group on International 
Agricultural Research (CGIAR) and its network of 
16 international research centres, which hold the seed'i in 
trust for developing countries. 

These seed banks have raised the difficult i!i.'iue of 
who should profit from the u..-.e of these seeds, especially 
in their manipulation lhrough biotechnology. During the 
Green Revolution, for example, the banks used their 
existing sced'i to breed new high·yi,.lding varieties that 
maximi7.cd the use of fertili7..crs and .,csticides and were 
seen to benefit Northern chemical companies. 

Activists say that while many of these plant-; 
originally came from developing countries (like rice 
from India and China and cotton from Egy;>t), ir is 
mainly the seed companic.'i that own the new varieties, 
together with the fertili1..cr and pesticide companies, that 
profit from their manipulation. 

Meanwhile, the activisL'i say, the farmer:r. in 
developing countries - the key players who bred and 
prei;erved many of the planto; that we use today, from 
apples to rucchini · receive no compensation for 
centuries of keeping the food and seed :r.tock healthy. It 
i:r. thi~ effort, often part of knowledge. innovation~ and 
practicc:r. of indigenou:r. and local communitie~ and 
embodiment of traditional life'ityle:r., that muM he 
~u:r.tained if hiodiver:r.ity i:r. to he maintained. 
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Critil.~ argue that if companies are to be paid for 
lhcir v.ork. so should the ~-ople who developed the plant 
.. pcciL"" that the companies ... ..: now working on to 
impro\·.: further. 

In the biodi\·ersily convention di.;cus.'iions as well 
a." in sc\er.tl other area." of di~~ion" within UNCED. 
countries arc fighting o\·er whether there should be some 
form of payment for these farmers to continue their 
work. and whether there should be a link between 
maintaining biodi\·ersity and the engineering of new 
slr~in-; using biotechnology. 

De\·eloping countries say that there is a clear link 
and that if developed countries want them lo pay for 
new varieties that they have bred they should pay for the 
ori~inal species that came from their countries or al least 
pay 10 preserve the healthiness of Ibis stock. 

De\·cloping countries are in danger now of having 
lo pay 0111 even more without any compensation as 
biotcchnologi.'il'i in the West arc breeding yet mor.: 
producli\·c plants that will be crucial for raising crop 
productivity. 

One innovati\·c plan lo pay for the efforts of 
farmers and agronomisL'i in the South to protect 
biodiwrsity is a fund that the 150 members of FAO 
agreed to ~I up la'il NO\·ember. It could be 
implemented a." soon a.'i lhc international convention on 
the conservation of biodiversity is !\UCCCS.'ifully 
negotiated. 

In principle, the FAO international fund will 
collccl money from !he U.'iCf!i of the planl'i, such as the 
!>Ced companies. to pay into a global system. Thi.'i fund 
would in turn he u'iCd to finance local efforts to preserve 
plant species for the U.'iC of humanity, according to 
Jose faquina.c;·Aka.1.ir. the sccr.:tary of FAO's 
Commi!i.'iion on Plant Genetic RCliOurces. 

For example, several Northern Government<; arc 
\·cry keen 10 promolc private biotechnology industries 
and hne recently relaxed rules on developing new 
~trains lo spur growth in this field. 

At the same time they jealou.'ily guard the 
"intellectual property rights" of companies that develop 
new strain~ and their righL.-. to profiL'i from their research 
and development a.'i well a'i thO'iC of rc<iearchef!i who go 
into the jun~b 10 di<,eo1.·er new plant'i with medicinal 11r 
food \·alue. 

Bui 1hc i!i.\Ue is not one of ownership. This 
concept i~ fundamental. The species must he protected 
and u!>ed for humanity, not simply for commercial gain, 
al:hou!!h re~arch and prc<.crvation work must he paid 
for 

The F AO propc-l\al for a itlohal fund would pay 
for lhl· rr\"~'f\alion and rclurn of lhi .. !lcallhy '>lOck lo 

all farmers. regard!ess of the wealth - or poverty - of the 
biodi\-ersity of their particular regior.. (E°ttracted from 
Dn~lopmmc Fonun. May-June 199.2) 

Genetic diversity. profit for the develojling world 

Professor Bob Thomas of Biotics Limited bas been 
promoting a phytochemical screening programme since 
1986 with the objective of cataloguing commercially 
exploitable generic resources in the developing world. 
Thomas is keen to~ a repalriation of wealth to the 
de\reloping world on the ~is of royalty payments. The 
company was founded in 1983 as a spin-off from 
Thomas' activities at the School of Chemistry and 
Molecular Sciences at the University of Sussex. UK. 
Laboratory services are supplied on a contract basis by 
the University. 

The European Commission ha'i given its backing 
to the Biotics programme, supporting a number of 
regional screening programmes. Already 
Prof~r Thomas has secured the interest and financial 
participation of a number of major companies and is 
supported by a Universiry of Su.~x programme which 
offers training facilities for scientists from the 
developing world. 

Trainees might constitute the staff and managers 
of companies created in developing world countries with 
the objecti\·e of producing commercially interesting 
plant extracts. Biotics has supplied more than 
.2,000 samples of dried planL'i from Africa, Asia and 
Latin America to organintions concerned with the 
commercial screening of new biological activities. 
Biotics can support iL'i commitment by offering a cu.\tom 
extraction !ICrvice, which may tailor solvent extraction 
method!\ !\Uitable for subsequent large-scale procedures. 
(Source: BTE. Vol. 9, No. 6, June 1992) 

Biotechnogy grviCC!'i for third world a&ricul,ure: 
new international initial~ 

A real boom can be witnCli.~d in the number of 
interri:.lional m1t1at1vcs that aim at providing 
biotcC"hnological techniques and services to developing 
countriC!\. Some of the!\C focu.~ on tran.'iferring specific 
techniques or on providing training; others have a 
broader scope, and will al'iO provide advice on socio
economic and policy i~\ues. 

The lntmacdiate Biotechnology Scnic:e 

Plan.\ forscning up an Intermediate Biotechnology 
Service OBS) arc currently being discu~c.cd by the 
Ta<ikforce on Biotechnology (BJ()TASK) of the 
Consuhalivc Ciroup on International Agricultural 
Research ({'CilAR). 18.~ can be helpful to developing 
coun1rier. lo obt.iin an indcpcndenl opinion ahoul the 
fca-.ihility and dcsirahility of technical project-.. The IBS 
will function a.<i a clearin~ · hou!.C between 1he priori tic~ 
or devclopiniz counlrics and expertise of ad\·anced 
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inslilUll~ in 1he indu...,.rialired counlrics. The potential 
cli.:-nl.-. of the s.cn·icl~ are the various components of the 
natior.al agricultural rl'5Carch s~-stems in de,·eloping 
countri1..-s: uni\·ersities. pri,·ate institutes and non
gon:rnmcntal organinlions. 

It.-. primary function..-. will be to: 

Assisi individual countries 10 the 
identification of priority problems; 

Pro\·ide services on socio-economic subjects. 
regulatory i...-.sucs. intellectual properly 
management. and information access; 

A..-.."'i.."'t de\·eloping countries in implementing 
biosafery regulation...; 

As.'iist in 1he deh:lopment of human resources 
and physical research capacity: 

Apply biotechnology in sustainable 
production systems and environment. 

Ba..-.cd on the need as.'iCS.'imcnl'i in developing 
countries. il'\ main la.<ik will be to advise its clienl'i on 
biotechnology. Once targeL'i are identified, the entity 
will a..-.. .. ist in all aspects involving the improvement of 
ace~'\ 10 modem biotechnology. 

The service will prO\·idc an "early warning system" 
for countri1..~ and commodities that might experience 
ncgati\·e con..-.cqucnccs of biotechnology. such a.-; the 
replacement of certain tropical export commodities by 
producl'\ that arc produced in indus1riali1.cd countries. 
Al.-.o. strategics will he defined to overcome these 
ne~atiw con..-.cqucnccs. including ways to maintain or 
impro\·e 1he market share of natural product'\. 

CAMBIA: mabling trcbnology 

The Centre for the Application of Molecular 
Biology 10 lnternalional Agricuhure (CAMBIA) plans lo 
become an independent, non-governmental, non-profit 
re.-.carch institute. The primary objective of CAMBIA 
is 10 develop molecular biology- ba..-.cd methods that 
enable new experimental stralegies to he applied in 
a~ricullure. which muc;t he reliable and robuc;t enough lo 
he used by non· mo:ecular biologist'\ in 1hc field. Local 
researcherc; and farmer<. will he actively invoh;ed in 1he 
research plannin~ and applicalion of the d1..~igned 
hiotechnologic,. Apan from 1he research divi.-.ion. 
CAMBIA intendf> 10 explore div~sions for education and 
informali11n. The organi1a1ion is lo sci up a gene hank. 
which will scn·e a. .. a centre of collection. a..-...-.cs..-.ment, 
archi\in~ and free distrihution of all ON I\ molcculec; 
(hoth veclor.-. and gene~) that arc in the public domain. 
(1\ddrc.-...-.: ('AM Bl A Or~a n i 1al ton a I 0 f fi cc. 
Or. R. Jcfrer.,on Dr. K. Wil<,(m, L1wick~ Alice :!:!. 
t.707 ,\(i Wa!o?enin~en. The ~clherland<.. Tel" Fax: 
(. ,, ) )\_\"70 ~"-'·I:!.) 

ISAAA: pri'lltr·public · 'lOpft'8tiOO 

The International Service for the Acquisition of 
Agri-Biotechnological Applications (ISAAA. or IS 
triple A) is an international non-profit organiz.ation 
which aims at facilitating the acquisition and transfer of 
proprietary agricultural biotechnology applications from 
the private sector in the industrialized countries, for the 
benefit of the developing world. 

The programme focuses on 10 countries 
(Indonesia. Malaysia, Philippines, Thailand, Brazil, Costa 
Rica. Mexico, Egypt. Kenya and Zimbabwe). ISAAA 
wants to provide ·an honest broker service" that matches 
needs and appropriate proprietary technologies, and 
facilitates the formulation of proposa]s that meet the 
needs of both the technology recipient and the donor of 
the proprietary applications or "know-how". ISAAA 
works closely together with the Stockholm 
Environmental Institute io provide impartial advice on 
biosafety regulations to developing countries. 
(Address: ISAAA. Dr. C. James, Lisboa 27, 
Apartado Postal 6-641. 06600 Mexico, OF, Mexico. 
Tel.: (+52) 595 45395. Fax: (+52) 595 41069) 

Tbr Biofocus Foundation 

The Biofocus Foundation i..'\ an initiative of the 
World Academy of Art and Science. The initiative 
consists of two part'\ that interact: Biof ocus wants to 
identify target area'\ and potential entrepreneurs in order 
to stimulate the development of private enterprise in 
developing countries. It will as.o;ist in the preparation of 
bu.'\incs.'\ plans and submit these ao; viable projecL'\ to 
potential investors. 

Bioresalrce will generate profit from the 
identif;ed joint venlures, partnerships and direct 
investments. It will provide venture capital and will take 
shares in start-up companies and technology transfer 
bodies. As such, it will act a..., a hybrid between a profit· 
making company and an "ethical investment club". 

Pre-project'\ arc identified in the following area.o;: 

Microbial s~artcr cultures; 

Coaslal biotechnology (unconventional 
energy sources); 

Baga..-..<;c a..-. a chemical and microbiological 
feedstock. 

(Addrcs..,: Biofocu~. Prof. C Ci. Hcdcn. The Old 
Observatory. Drottninggatan l:!O, I IJf,(l Stockholm, 
Sweden. Tel.: (+4f1) X J049JO. Fax: (+411) X Jl4'12ll.) 

F AO BRG: crop 51Wdfic trchnology 

The Plant Production and Protcclion Oi\·i.,ion of 
the A~ricultur.: Dcparlmenl of the l ~ Food and 
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Agriculture Organi:1.ation (F AO.' AGP) plans lo a.\Sisl 
dcvck>ping countries in the devek>pmenl of planl 
biotechnology. The FAQ experience may be useful for 
a balanced addition of modern biotechnologies to crop 
impro\·emenl and crop protection research in developing 
counlrit.-s. 

F AO, AGP will therefore be expanded with 
a Biotechnology Rt.-search Group (BRG) and v.ill 
~onducl research. provide advice through an 
informal Biotechnology Ad\·isorv Panel, and pro\·ide 
training sen·ices through a fellowship programme. 
Research will al"° be contracted out lo appropriate 
advanced laboratories. The BRG will be attached to an 
existing research group on cell and molecular biology 
(e.g. a uni\·er..ity department) that would conduct 
rt."SCarch on specific problems relevant to developing 
countries· agriculture. (Address: FAQ/ AGP. 
Dr. E. Wagner. Via delle Terme di Caracalla. 
1111100 Rome. Italy. Tel.: (+39) 6 57971. 
Fax: (+39) 6 6799563.) (Source: Biotechnolog_r and 
Det·efnpment Afoniror. No. 9, December 1991) 

Biotechnology Advisory Commi.,..-;ion 

The Stockholm Environment Jn.<otitute (SEI) worls 
lowards selling up an independent international 
Biolcchnology Advisory Commission (BAC). 

The BAC would pro\·ide impartial advice lo 
relevant national bodies to a.-;sist developing countries in 
evaluating biotechnologies by verifying the applicability 
and safety of the technology and by suggesting how 
responsible and effective procedures might be instituted. 
More specificall~-, the mandate of the BAC would be to: 

Pro\·ide advice on thr risks and benefit<; of 
proposed speci fie introductions of genetically 
engineered organisms; 

Advi.-;c on the potential risks and benefits that 
arc expected lo result from the introduction 
to a country of a specific recombinant 
producl and on the appropriatenes..o; of the 
product to a particular aim identified 
nationally; 

Rc\.·icw spcci fie agricultural biotechnology 
project., to advise on risks, particularly 
lhosc rclalcd to bim.afety. c1nd provide 
impartial ath·ice on the steps rquircd for 
lc~ling and product application, taking inlo 
accounl evolving international codes of 
conduct. 

The BAC would consisl of al lca.~1 eight cxpcrL<o, 
rccogni1ed internationally in their rc!ipectivc ficld!i, 
who-.c judgement would command respect in 1hc 
ah~nce of formal lq~al aulhority. 

The BAC woulci initially provide its advisory 
ser\"i~ solely on an on - request basis to appropriate 
governmental agencies responsible for the testing and 
!ntroduction of recombinant products in developing 
countries. but might in the future, with the permission 
of the Board. extend its mandate to accept requests from 
other entities. 

The Executive Committee of lhe Board of SEI 
will be advised by an Expert Group Meeting (EGM) on 
how to proceed with the initiali.,·e. The EGM was 
scheduled to take place 28-29 April 1992. 

For further information please contact: 
Mrs. Gertrude Wollin, SEI, Jamtorgct 84, Box 2142, 
10314 Stockholm, Sweden. Tel.: (+46) 8 7230260. 
Fax: (+46) 8 7230348. 

The BIQTOL project 

This series of bools has been developed through 
a collaboration between the Open Univer.;iteit of the 
Netherlands and Thames Polytechnic to provide a whole 
library of advanced level flexible learning materials, 
including books, computer and video programmes. The 
series will be of particular value to th05C working in the 
chemical, pharmaceutical, health care, food and drinks, 
agriculture, and environmental, manufacturing and 
service industries. These industries will be increasingly 
faced with training problems as the use of biologically 
bast"d techniques replaces or enhances chemical ones or 
indeed allows the development of products previously 
impos.sible. 

The BIQTOL books may be studied privately, but 
specifically lhey provide a cost-effective major resource 
for in-house company training and are the basis for a 
wider range of courses (open, distance or traditional) 
from universities which, with practical and tutorial 
support, lead lo recogni7.ed qualifications. There is a 
developing nc1work of institutions throughout Europe to 
offer tutorial and practical support and courses ba..ed on 
BIQTOL both for those newly entering the field of 
biotechnology and for graduates looking for more 
advanced training. BIQTOL is for anyone wishing to 
know about and use the principles and techniques of 
modern biotechnology, whether they arc techniciani; 
needing further cduca1ion, new gradualcs wishing to 
extend their knowledge, mature staff faced with 
changing work or a new career, manager:-. unfamiliar 
with the new technology or thO!iC rcti.rning lo work aflcr 
a career break. 

The lcarnirg tcxl . wriucri in an informal and 
friendly style, cmbrxly the best characlcriMic.<o of bolh 
open and distance learning ro provide a flexible resource 
for individual\, lrainin~ or~ni:1ations, poly1cchnic.<; and 
univcrsi1ic!'t, and profcs.'\ional bodies. The content of 
each book ha.\ been carefully worked out between 
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!cache~ and indm•lry to lead ~udcnts through a 
pmgrammc of work so that they may achieve clearly 
<,lated 'earning objccti\·es. There arc activities ea.'ld 
cicerci.,. :!\ throughout the books. and self· assessment 
qut.-..tir ns that allow students to check their own progress 
and re :ei\·c any ncn'SSafy remedial help. 

The hook.." within the series are modular, allowing 
students to select their own entry point depending on 
their knowledge and previous experience. These texts 
therefore remo\·e the necessity for students lo attend 
in..,titution ·based lectures at specific times and places, 
bringing a new freedom to study their chosen subject al 
the time they need and a pace and place to suit them. 
This same freedom is highly beneficial lo industry since 
staff can receive training without spending significant 
periods away from the wo;kplace attending lectures and 
courst.-s. and without altering work patterns. 

Further details may be obtained from: 0 p e n 
uni\"ersiteit. Valkenburgerweg 167, 6401 DL Heerlen, 
The Netherland~ and Thames Polytechnic, A very Hill 
Road. Eltham. London SE9 :!HB, United Kingdom. 

The acuvit1cs or the Foundation for 
Ecodcvclopmcnt (Slichting Mondiaal AlternatieO 
<MA) 

The Foundation for Erodevclopment (MA) is 
an internationally active, non·profit-making 
environmental non-governmental organi7.ation, a 
memhcr of the European Environmental Bureau, 
En\·ironmenl Liaison Centre and the International 
Federation on Organic Agricultural Movement. MA 
operates mainly through networking and coopcrarion 
with other environmental organi7ations. 

In llJR! Penang, Malaysia, MA wa..-. one of the 
principal founders of the Pesticides Action Network, 
rogcther with l(X:U and ~YF. In the i;eventies it 
!>Uccecdl'rl - in close collaboration with many other 
en\ironmcntal organi:1ations like WWT and IYF - in 
pushing forward the "EC- Bird Directive" of 1979: a first 
eicample of "binding" international legislation with 
sanction- right. 

Today the main area..., of environmental work arc: 
biotechnology. ecological agriculture, encrgy-r.aving 
cooking srovc design, birds, chemical time bombs, agro
forcstry and pesticides. Recently the dis.<;cmination of 
information by mc .. ns of it.., publication series 
"ECOSCRIPTS" became once again one of the core 
activiti :s of MA. The content.-. of the publications arc 
mainly directed to the !iituation in developing countrie!\. 
A!\ communication in environmental networks i:r. 
rc~ardcd a.'\ crucial, MA give!\ the highest priority to it.., 
Camcl!\ncsc Project: environmental E-mail- and 88.li
!.Y~lcm. The Camcl'\ncsc Project ha..., become the very 

basis en which Mondiaal Alternatief is doing its 
environnrental, non-profit business. Within the APC 
(Association for Progressive Communications) network 
links to APC countries are now being built. 

Further details from: Mondiaal Altematicf, 
Foundation for Ecodevelopmenl, P.O. Box 151. 
2130 AD Hoofddorp. Tel.: 02503-32305. 
Fax: 02.503-41359. BBS: 02503-23609. E-mail: 
Green net:ronaldg. Green net:came ls nose. 
Fidonet 2:280/4.200. 

B. COUNTRY NEWS 

lklgium 

Green light for micro-organism patent 

deposit" 

Belgium has recently become the twelfth country 
po.w:ssing an International Depositary Authority under 
the "Budapest Treaty on the International Recognition of 
the Deposit of Microorganisms for the Purposes of 
Patent Prot~ction". Deposits of micro-organisms or 
plasmids are accepted in the four collections that 
constitute the "Belgian Coordinated Collections of 
Microorg?.nisms, BCCM", as follows: 

Filamentous fungi and yeast.., in either the 
biomedically oriented IHEM -collection in 
Bru..-.sels (Curator: Dr. N. Nolard) or the 
(agro-) industrially oriented MUCL
collection in Louvain-la· Neuve (Curator: 
Prof. Dr. G. L. Hennebert); 

Bacterial strains, including actinomycetcs, but 
excluding pathogens belonging to a hv.ard 
group higher than group 2 of the ·u K 
Advisory C<'mmiuee on Dangerous 
Pathogens", al LMG in Ghent (Curator: 
Prof. Dr. K. Kersters); 

Plasmids a.'\ preparations of isolated DNA or 
in the form of a combination £. coli 
(host)/plasmids at LMBP (Director: 
Prof. Dr. W. Fiers, Curator: 
Prof. Dr. E. Remaut). 

The BCCM guarantee the depositor full security 
and confidentiality through their com!)liancc with the 
rules of the Budapest Treaty. 

Detailed information can be obtained 
from: Jan de Brabandcre, BCCM·coordinator, 
Belgian Science Policy Office, rue de la Science 8 
Wetcnschapf>....traat,B·1040Brus.o;cl.-.. Tel.: (J2) 22JHJ520; 
Fax: (J2) 22305912. (Source: EBIS, Vol. 2, No. 2, 1992) 
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Orchid gene repository 

Br;virs Di-;trito Federal happens to be an 
unusually rich locale for orchids - botanists have 
catalogued more than 250 species within its 5,000 square 
kilometres. compared to 350 species in the whole 
Am<>zon region. According to Rio's Joma/ do Brasil. 
four scientist-; at the University of Brasilia are trying to 
prl:~n·e a.-; many species as pos.<;ible by creating Brazil's 
first germ plasm bank for ornamentals. at the orch;dary 
at the Bra-;ilia Botani~I Garden. The group has obtained 
::!50 million cru7.eiros ($270,000) from the Government 
and will begin by building greenhouses to cultivate 
specimens they have, a' well as additional ones they 
want to collect. (Source: Science, p. 1359, 
U March 1992) 

Obstacles to Canadian biotech!!2W. 

Immigration policies that stop talented managers 
al the border, huge patent backlogs and limited 
intellectual property protection, faltering financing. 
inadcquall· research spending and hazy regulations. 
Tht.>se arc some of the obstacles currently hindering the 
development of biotechnology in Canada, according to 
"National Biotechnology Business Strategy: Capturing 
Competitive Advantage for Canada", a report L'i..'iued by 
the National Biotechnology Advisory Committee 
(NBAC), a private group serving Industry, Science and 
Technology, Canada (1STC, Ottawa, Ont.), a government 
department. 

Although long on criticism, the report sees ample 
market opportunities within Canada, particularly in 
forestry. agriculture and wa.<;te management, and for 
export-; a.\ well. Failure to introduce new technologies 
would harm not only the nation's biotechnology 
companies, but it'i entire natural resource-ba.'iCd 
economy. warns the NBAC. 

Canada ts home to some 350 biotechnology 
companies. hut only a small !'umber have made public 
stock offerinr..-.. while Canada's biggest conglomerates, 
for their part, have been too slow to recogni1.c the need 
for biotechnology research. 

In the regulatory area, NBAC notes that 
inadequate staffing al two federal department'\ - He;ilth 
and Welfare Canada and Agriculture Canada - have 
wor!>Cncd delays in the approval process for 
biotechnology prodi:cts. Nol surprisingly, NBAC 
rc.:ommends adding staff rnmmit1ed lo as.<ies.'iing such 
products. 

Thr rqzulatory pro'e~" could be further 
'1ro:;1mlincd. NBA<· ar~Ue'>, by accept in~ clinical or or her 
d<1!;1 'uhmirtcd in thr l 1nited State~ or Europe. The 

report says a major barrier to the commercializ.ation of 
biotechnology products is that new products are 
regulated on a case-by-case basis so that for each new 
product a new proiocol is required. 

Canada"s patent system also needs harmoniz.ation 
with those of other nations, according to NBAC. 
Canadian patent law does not allow the deposit of 
multicellular organisms, which means in effect that no 
one can patent such organisms. The Cabinet has ag~d 
to put forwa;d a bill that would enab~ Canada to sign 
the Budapest Treaty, an international agreement 
recognizing the validity of such depositions in support of 
palent applications. That would bring Canada into 
harmony with Europe and the United States in this 
regard. NBAC also wants to see the elimination of 
Canada's compulsory-licensing law, under which a 
company that holds a patent for a drug but is not 
performing additional research or commercializing the 
product is required to license it to another company that 
will develop it. Canada also suffers from a huge patent 
backlog. 

To bolster Canada's research infrastructure, 
NBAC wants to see the federal and provincial 
governments take over indirect costs of university 
research. Canada alc;o needs a fermentation facility that 
meets good manufacturing practice (GMP) requirements, 
NBAC says. 

NBAC's preferred solution would be for a 
consortium of private companies - with federal and 
provincial government aid - to establish such a facility. 

NBAC also wants to see the Canadian 
Government take a more active role in encouraging the 
development of biotechnology products in forestry, 
waste treatment and agriculture, as well a.'i 
pharmaceuticals, because much of the Canadian 
economy's strength lies in it-; natural resource·ba.'iCd 
industries. In particular, NBAC says that forestry 
Canada, a federal department, should work with 
provincial government<; to spur the adoprion of 
generically improved trees for forest regeneration. 
(Extracted from Bio I Technology, Vol. 10, 
February 1992) 

Costa Rica 

Costa Rica to capi1ali1.e and conserve its biol~ical 
resources 

Costa Rica, one of the world's smallest countries, 
ha'i recently signed an agreement with the world's largest 
drug." company, Merck & Company, to identify and 
extract valuable substances from Costa Rican nora and 
fauna. These substances will be sold to the 
pharmaceutical industry and, J>O!i.'iibly, help lo conserve 
biological diversity. Thi: agreement, !\igned 1n 
September 1991, wa" spearheaded by C4'Y.lta Rica\ 
National Biodiver .. ity Institute (INBio), founded two 
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years ago in Heredia_ According to a staff member, 
government officials from several tropical nations have 
consulted INBio on how to set up similar arrangements. 

The agreement is the first of what INBio hopes 
will be se1.-eral partnerships with drug companies. Merck 
will provide USS 1 million over the next two years, 
along with St.>ed mo!ley from American and European 
univcrsiti\.."'S, foundations and governments. In return, 
Merck will acquire exclusive rights to screen for 
pharmaceuticals in any plant extracts collected for it by 
lNBio. If the company develops a patentable product, 
whether from the natural compound or from a 
significant chemical modification of such a compound, 
lNBio get.-. a large share (51 per cent) of the royalties. 
The royalties will be used as additional funds for INBio's 
current 10· year scheme to inventory the country's entire 
nora and fauna, the biggest biological project 
undertaken by any tropical country. This scheme is part 
of the country's large-scale conservation programme. 

Negotiations with Merck took almO!il a year and 
sc\·eral harriers had to be taken. Phanna-::eutical 
companies need pure. uncontaminated samples. Field 
procedures, extraction techniques and reagents had to he 
standardi7.cd, and chemi'it'i had to he educated 
accordingly. 

Biologists will now have to get permits and deliver 
samples of everything they collect fron: the forests to 
INBio. Still, there is the problem of enforcement, 
preventing collectors from sneaking out a promising 
p~oduct. AL.-.o, a valuable plant species in Costa Rica 
may occur in other tropical countries and he available to 
competitors .-if INBio's clienl'i. (Source: Biotechnology 
and Dfl•elopment Monitor, No. 9, December 1991 

Cote d'hoin! 

New research laboratory 

The International Institute for Scientific Research 
for the Development of Africa (USDA) is a newly 
~o;tablished research centre located in the Cote d'Ivoire 
(Adiopodoumc). The Institute, supported by Canada, 
France and Cote d'Ivoire, now concentrates on the 
improvement of yarn varieties and the treatment of 
malaria. 

Various techniques, like meristem culture, 
dia~nn!iis of the sanitary state of yarr: tubers through the 
use of en1yrnes, micro·t11ber rescaich and spontaneous 
mutation in ~·itro will he uscd to develop methods for 
rapid di~.-.cmination of improved ydm varieties. Close 
collaboration is foreseen with the lnrcrnational Institute 
for Tropical Agriculture, Nigeria, which runs an 
extensive yam programme. 

IIRSDA is setting up an epidemiology unit to 
'ludy anopliclrs (larval and adult) and their relation with 
human hein!t-'· llRSDA also plans to study anti· malarial 

drugs (new compounds, treatment regimes. networks to 
monitor drug resistance). Equipment is being obtained 
to make research possible on the culture of the 
Plasmodium parasite at different stages of its evolution. 
The Institute will link its malaria research programme to 
the Medical Research Centre of Franceville in Gabon. 

Contact: Dr. Gaston Grenier (Director General), 
IIRSDA, BP V 51, Adio;x>doume (Abidjan), C6te 
d'Ivoire. Tel.: (+225) 414170. Fax: (+225) 456828. 
(Source: Biotechnology and [)ei;·,./opment ii.lonitor, No. 10, 
March 1992) 

Training for Egyptian scientists 

A collaborative project between the University of 
California at Davis and the Veterinary Serum and 
Vaccine Research Institute in Cairo is the latest effort by 
the US Agency for International Development (AID) to 
staunch the brain drain of African scientists. The 
agency has awarded $1.9 million for a research project 
on a vaccine for rinderpest that is meant to help in the 
transfer of recombinant DNA technology from the 
United States to Egypt. 

During the next four years, 11 Egyptian scientists 
will study at Davis in the laboratory of Ethiopian 
virologist Tilahun Yilma who is director of the 
collaborative project. There they will learn how to make 
recombinant vaccine for rinderpest, which kills hundreds 
of thousands of cattle in Africa every year. Meanwhile, 
AID funds will be put to use building a modern 
molecular biology laboratory here which, it is hoped, will 
serve as a lure to attract the Egyptian scientist<; hack 
home after training in California. (Source: Nature, 
Vol. 355, 16 January 1992) 

Ethiqpia 

Ethiopian gene bank now coordinating African 
Genetic Resources Network 

Ethiopia is one of the mO!il trea'iured centres of 
genetic diversity. Very little is known, however, about 
the full extent of the genetic resources. Over the la'it 
two decades, the remaining resources in Ethiopia have 
been plagued by various ecological stre~.-.cs, civil strife 
and human displacement.-. to ecologically vulnerable 
area'i. 

In 1976, Ethiopia and West Germany made 
an arrangement to establish the Plant Genetic Resources 
Centre (PGRC) with the mandate lo collect and 
study germ pla.-.m in Ethiopia. To perform this tac;k, 
PGRC received pledges of USS 6.J million to he used 
over a 111· year period. In this period, it.-. ex situ 
acce~.-.iom; rose to 40,000 with a broad collection 
of food cereals, oil seeds, vegetables. c;pires and 
legumes. 
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In \larch 19<Xl. the PGRC was selected lo host lhe 
Rc~ional C:o·ordination unit or the Genetic Rcsourc1..-s 
-..;.:i\\ork uf the African Ministerial Conference on 
En\ ironmenl (A!\tCE:"). The first meeting or the 
bcnctic Resources ~ctwork or AMCEN took place al 
P<iRC in Addis Ababa in Scplcmbcr 1991. The meeting 
rc\icwcd the work to be undertaken by PGRC as the 
Rcgional Coordinating V nit. The AMCEN network will 
a,-;i-.1 1hc African coun1rics to integrate conservation of 
it' plant.-.. animal and microbial resources with 
cn"·ironmcntally sound management and sustainable 
utilitJlion or them. The activities of the Network will 
co\·cr both ex situ and in sicu conscr\"ation, and the 
c ... tahlishmenl of data banks. (Source: African Dfrersity. 
:\o. h. October 1991) 

Biotechnology in Ethiopia 

In spite or it.-. richness in genetic resources, 
Ethiopia has not yet formulated a biotechnology policy. 
An Ethiopian Si:icnce and Technology Commission 
(ESTC) has been formed to address biotechnology within 
a framework that cuts across national research 
institutions. MO!\t of these research institutions apply 
5omc forms of biotechnology. 

The Institute of Agricultural Research OAR) is 
Ethiopia"s largest research centre. IAR is mainly 
cngilgcd in applied research aiming al producing high· 
yielding varieties and developing sustainable farming 
sysh:ms. Biolechnology is used in only a few of the 
more than 1,000 IAR project-;. Most of the 
biotechnology research is carried out in cooperation with 
the International Livestock Centre Africa (lLCA) and 
the Armauer Hansen Research Institute (AHRI). IAR 
al~> deal-; with is.-;ues of germ plasm exchange and 
hiodi \'crsit y conservation. 

The National Research Institute of Health 
(NRIH) was established in 1951 and largely addres.scs 
4ucstions of public health and tropical diseases. NRIH 
ha~ eighl laboratories carrying out research on viral and 
bacterial disca~s. Together with ILCA and AHRI, 
NRlH dc\"elops diagnostic methods and DNA probe!'> to 
rc~carch leprosy, leishmaniasis and rryp;mosomia-;is. The 
lnstilulc receives funds from rhe Government, but a 
considerable parl of it.-, budget is raised by selling it.., own 
product ... and services. 

The Department of Biology of Addis Ababa 
l'ninrsity (AAU) collect.., micro·organi~ms and use!'> 
plant ri~">Uc culture techni4ue!'> lo micropropagale fore~! 
lrcc" lo supply rcforc..,lation programmes. 

The research acli\itics of the Plant Genetic 
Re!M>Vrces l."entre (PG RC) arc now b;:ing exrcnJ..:d lo 
gcne1ic engineering. plilDI cell and til'>..-,uc culture. 
Currently. PCiRC."\ lai.k" not only embrace seed 
cxplorarion and collcclion, conservation, 
<,ecd cxchanf!c and documcntalion, bur al~o sc..:d 

multiplication and utilization, as well as cytogenic 
research. PGRC applies tissue culture to r.tpidly 
propagate forest t?"ecs. The technique is also used for 
species that have proven to be difficult to cross-breed or 
do not generate 51..'Cdlings under natural conditions. The 
Cenlrc also carries out r(scarch on nitrogen· fixing 
bacteria lo minimize the use of fertili7.ers. 

Reference: Shibru Tedla and Costantinos Berhe (1991), 
Biotechnol91y in Ethiopia, Addis Ababa, Ethiopia. 
(Source: Bioteclmolog_v and Developmenr Monicor, No. 9, 
December 1991) 

EuroJK30 Community 

EC national biotechnolOJ.v ~iations launch 
new industry body 

Organi7.ations representing the interests of 
bioindustries in seven Eurorean countries took a major 
step towards increasing their visibility and accessibility 
in Europe by establishing a joint secretarial and 
administrative centre in Brussels. The new organization, 
called the European Secretariat of National Biolndustry 
Associations (ESNBA), has as its parent bodies the 
national bioindustry associations in Belgium, Denmark, 
France, Italy, the Netherlands, Spain and the United 
Kingdom. The seven organizations believe that Europc
wide coordination is vital for European companies to 
exploit the potential of emerging market-; in the face of 
intense competition from biotechnology companies in the 
United States and Japan. 

The executive council of ESNBA will meet 
every two months to set policy and coordinate 
operations. Activities of the central office will 
be carried out by its own staff under the supervision 
of an executive secretary appointed every six months 
from rhe parent bodies, on a rotational basis. 
The first to take up this position is Louis Da Gama, 
executive director of the UK Biolndustry 
As.sociation. 

Detail.-, from: ESNBA. Av(·nue Louis, 490 bte 9, 
B· 1050 Brussel-;, Belgium. or on +32 2 646 37 03. 
Fax: +32 2 640 37 59. 

National BioinduW)' Associations 

The founding national association~ of the ESNBA 
arc: 

In the UK: Th..: Biolndu!'>lry Ar..<;0eiation (BIA), 
1 ()ucen Anne's Gate, London ~'WI H IJBT or on 
1171 222 :!XO<J. Conl<1ct: Mr. Loui~ Da Gama. 

In Italy: Al'>.<;OCia:tione Nationale per lo Sviluppo dellc 
Biotechnologie (ASSOBIOTEC), Via Ac<1dcmia 33, 
20131 Milano or on ..-39 2 636 2306. Contact 
Mr. V. Lungagn<1ni. 

--~----· 
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In thr Sdhmands: !'liedcrlandse lndustriele en 
Agrarischc Biotechnologie A..'isociatie (NIABA). Vlictwey. 
17. PO Box 185. :!:!bO AD Leid..'ichendam or on 
..-31 70 3171146-1. Contact: Mr. J. H. L van~-

In Frantt: Organi..-.ation Nationale lnterprorcssionelk do 
Bioindustries (ORGANIBIO). rue St Dominique 18. 
75007 Paris or on +33 1 .p 530912. Contact: 
Mr. J. Lune!. 

In Spain: As..'lociacion de Bioind~. C/Bruc 72-74. 
fl Planta. 080009 Barcelona or on +J.t 3 3487.WOO. 
Contact: Mr. J. Guixer. 

In Dmmarll: Foreningen af Bioteknologiske lndustrier 
i Danmark (FBID). Novo Nordisk AJS. Novo Alie. 2880 
Bag.'i\·acrd or on +45 4444 8888. Contact: Dr. J. Mahler. 

In Brlgium: Belgian Bioindustry As.'iOCiation (BBA). rue 
de Crayer '1. Bruxclk.-s 1050 or on +3:! 2 6460564. 
Contact: Mr. P. Crooy. (Source: Biaechnology Bulletin. 
January 1Q9:!) 

SAGB bolsters rank.s 

SAGB. Europe\ senior advi.<;0ry group on 
h;.11echnology. ha.s increa.<ied its membership from the 
original seven multinational-; to 18 member coanpanics. 
including seven of Europe"s leading biotechnology 
enterprises. fa.tending the mcmbcr..'ihip i.-; expected to 
counter the criticism that SAGB wa.o; mostly concerned 
wi1b i!\.sues affecting multinational-;, a charge the 
or~ani1Attion ha.-; acknowledged. 

By including input from the likes of BioEuropc. 
British Biotechnology. Cclltech and Plant Gcnclic 
Sy~.!ems, SAGB now believes it ha.-; grealer authority lo 
lohhy on hchalf of the biotechnology-using industries. 

SACiB says it i-; committed to promoting an 
awarene!\.., and underslanding of modern biolcchnology 
and iLo; indu. .. 1rial applica1ion.'i. Bui while SAGB 
welcomed 1hc cndorscmcnl by the Communily of "iL'i 
forward-looking policy on the estabti..'lhmcnl of 
European competiti\cnc!\.s in biolcchnology·. ii i..'I 
concerned about how protective lowards 1he Common 
A~ricuhural Policy (CAP) certain clcmcnLs within the 
Commi!\.\ion arc and 1hc impacl ..'luch aui1udcs may have 
on lhe commercial development of biotechnology in 
Europe. (Source: £11mpt'an Chemical Nrw.r . 
. "l Fehruary 199:!) 

Biocthip; for STOA: S&T oplion$ M~$,Smcnl for 
lhc Eurugcan Parliament 

Bi()t't/iio in Eilfnpt': Prdiminar_v rrpnrt. This IOO·page 
rcporl hy CiAB (Ciruppo di Allen1ionc <,ullc 
Biolcchnologia). Milano. for rhc STOA (Science & 
Technology C>p1ion.'i A!\.'iC..'l.'imenl) of the European 
Parliamcnl i~ the rir<,I <,lcp or lhc reporting pha.'iC of a 
projccr <,l<1r1cd at lhe end or !fJI}(). The fir<,t, 

"preliminary consultation". phase set up contacts with 
national consultant<, in six EC member States; tl:e St."COlld 
phase concerned the organiz.atton of the Milan Workshop 
on Bioethics. held in October 1Q9l. 

The preliminary repon includes an introduction 
to bioethics and new biological technologies. foUowed by 
short scientific summaries of-direct ethical implications": 
mapping the human genome; prenatal diagncsis; genetic 
screening; human embryo research: foetal tissue 
transplants; in ,;1ro fertili:zation; gene therapy: tmisgenic 
animals; patenting life forms; and or "indirect ethical 
implications": biological weapons; release or genetically 
modi r aed organisms; contained use; animal hormones and 
consumer health; economics; agriculture; novel foods; 
pollution control; wowe treatment and environmental 
manzgement; patenting life forms. 

The breadth of scope limits treatment of each 
topic lo two or three pages, which specialists may find 
superficial, and in some cases b~d. However. the 
report gives an m·ervicw of topics likely to be the 

I object or public and political interest or concern. It 
includes useful li.t;Lo; or references - books, anicles. 
reports, periodicals. as.'iOCiation.o;. A funhcr annex 
describes and lists the acti\·ities and documcnl'i or the 
Commi."i.'iion. the European Parliament and the Council 
of Europe. 

A Final Report i.<; foreseen during summer 1992. 
to complete the materials so far as.o;cmbled by the 
addition of a synopsi.o; and condu.o;ions. 

Some copies of the Preliminary Report arc 
available from the STOA Secretariat 
(Mr. R. Hold.o;worth. Fax: (352) 4J002418). (Source: 
EBIS, Vol. 2. No. 2, 1992) 

Standards for biotcchnolQ&v · eommi"i.c;ion 
prepare:; mandate for CEN 

The Commis..o;ion's Communication on the 
Competitivcncs..'I of the Community's biotechnology 
industry of April 1991 (sec EBIS 3, p. 3) called for ·a 
clear and preci.'iC mandate" lo be prepared by the 
Commis.o;ion'sscrvicc..'I, in consultation with lhc European 
Commillcc for Standardisation (CEN) "in order thal 
work tn the field of ..'ltandards may fully complcmenl the 
Community's lcgi.-;lativc work". 

The objective of the mandate i..'I lwofold: lo 
strcnglhcn the competitivcne!\.'i of lhe indu.<;trial activitiC..'I 
ha.'iC:d on bio1echnology in the European Communily 
and · by defining in concrete terms technical 
specifica1ion. ... codes, mcthod:'i, clc. · 10 provide 1hc 
technical complemcnl and :oiUpport 10 lhc lcgisla1ion. 
These <,landard:'i for biotechnology will cover a wide area 
of application: opcralions with "1radi1ional organi-.m<o 
and micro·crgani<,m<, ao; well a.<, wi1h GMO:'i; area..-. 
<,Ubjcct to legislation a.c; well a.., thc)!IC which arc nor 
regulated. 
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The: drart Commission mandate was discussed on 
~vcral ocQSioos by the: Committee on Techniw 
R'-1tulations and Standards and received a fa1o-ourable 
opinion from this Committee in April. It CO\-Cr.> !>ix 
area..-. relateJ lo biotechnolog~-: 

L 

... 

Laboratork!s for research, de1o-elopment and 
analysi5: e.g. codes of good practice for 
laboratory operations. definition of the equipment 
needed according to the degrtt of hazard, 
methods for handling, testing and inacti\<lting of 
wasle. etc..; 

Large-seal.: proces..., and production: plant design, 
r-roces.s <ksign and operating procedures for 
large-scale fermentation and extraction processes: 

Equipment: standard testing procedures for 
cleanabilil}". ~erili:ration and leak tightness; 
performance criteria for ,,-arious types of 
equipment (e.g. HEPA fillers, autocla,,.es. 
chromatography columns. etc.); 

4. Modified organisms for use in the emrironment: 
methods for the detection and identification of 
CiMOs, inserts and fn.-c DNA; methods for insert 
characterization; 

5. Micro-organisms: e.g. examination of the various 
lists of plant and animal pathogen.'i aJJd of hosts 
and ,,-ectors which have been used to construct 
Group I organisms (reports to be produced); 

h. Methods required for the implementation of 
quality control procedures. 

Full detail.., will be published in £8/S once the 
mandate i.... officially ~tabli...,hed between the 
Commi..-.. ... ion and CEN. (Source: £8/S, Vol. 2, No. 2, 
1992) 

European molecular biology will pass a major 
mik<olonc. A team or n..-scarchers in laboratories 
<ocam:rcd aero..-..\ the comincnt will publish the entire 
<.,cquence or chromar.ome Ill of the yea.'it Saccharomyce:. 
ccrt•1:i.tiae. At 300,000 ba.'iC pairs. it is the longest 
continuous stretch or DNA ever sequenced. The paper. 
to be published in Nature, i.\ also a first of another kind: 
with 147 authors. it looks more like a publication m 
particle physii;.\ than molecular biology. 

This dramatic example of biology· a.'i· big ·science 
cnmcs courtesy of the European Community's (EC's) 
Yea..-.t Programme. an ambitious effort to put 
S. areviJiae on the map a.\ the first eukaryotic organism 
to ha\e iL.-. genome sequenced · all lh chromoo;omes and 
I:' million ba'iC pairs. Thanks to a unique system of 
'upport P<Y-'>iblc only in the EC, the effort is like no 
other ~1.1uencing projecl in the world ia the way it is 

- ---
organittd, financed ad arricd out. But it docs share al 
least one common feature with ocher genome projects: 
it bas spartcd a controversy over access to the dala it 
~neratcs. 

The project is now onto its second phase, with 
one quarter of the sequences of chromosomes II ;and XI 
already completed. Evenuwly, EC-backed groups will 
directly sequence about ha.If the genome. By 1995 hair 
the genome will be sequenced and the job should be 
completed by 2002. 

One feature that distinguishes the EC's part of the 
operat:on is the mas.si1o-c scale or the collaboration 
involved. The sequence was laboriously assembled by 
fhc work of 31 teams working at laboratories spread 
through 11 EC nations. Each laboratory 3gttcd to 
sequence 10 kilobascs of DNA banded out in the fil'Sl 
two years of the project. MOSl of the 35 laboratories in 
the second phase arc now trying lo do 25 kilo~ a 
year. 

This ·cottage industry- approach initially came in 
for criticism. Many scientists thought that it would 
prove impos.siblc to coordinate arad fund, but they had 
not reckoned with the fact that EC funding is specially 
designed to build large-scaJe network collaborations 
between nations. One reason the EC bas made it work 
is the funding mechanism it has adopted. The EC pays 
2 ECU per base pair - about double what is pc>Mible by 
the most cfficienr "factory sequencing·. This means that 
the researchers get a little extra to spend on anal}-sis of 
genes as well as grinding out sequences. Since there is a 
new gene every 2 kilobases in yeast'.> densely packed 
genome, that helps keep intcresl high and the project 
flying. (Source: Science, Vol. 256, 24 April 1992) 

Biotechno!Q&)- orpniQtion in France 

The Government is supporting research in 
biotechnology through different research organi1.ation. .... 
Average funding is in the range of FF 1.5 billion per 
year. 

Centre National de la Rcchcrchc 
Scientifique (CNRS) 

lnstitut Na1ional 0e la Rechcrchc 
Agronomique (JNRA) 

lnstitut National de la Santc ct de 
la Recher.:he Medicate (JNSERM) 

ln~titut Pa~teur 

Commi~..ariat a l'Encrgic Atomiquc <CEA) 

Milliom; 
of FF 

400 

3~0 

150 

150 

200 
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lo France biot«hoology is supported by a French 
~ational Programme coordinated by the Ministry or 

Research and Tcchnoiogy. 

Public perception or biotechnology is positive in 
France md tYiO commMioas. one or genetic engiottring 
and one of molecular biology. U\-C bttn ~ed: 

·commission de Genie Geneti~uc· attached 
to the Ministry or Research and Technology 
(deem du 11 mai 1989); and 

-Commission de Biologic Moleculairc" of the 
Ministry of Agriculture (decrd du 4 

novembrc l~). 

The following areas conslilule the French 

priorities in science: 

Molecular biok>gy and recombinant ONA is 
a strong point or France but it is DO longer an 
objecti,·c in itself within lhe biotechnology 
framework. The domain is a prerequisite for 
any biotechnology project; 

Microbiology is a ,.·cry high pnonty in 
France. The field was very weak a few years 
ago which is quite paradoxical in the country 
or Pasteur. There is a need for further study 
inlo extrcmophilcs. fungi. lactic bacteria. 
yea.q\ as well as microbial physiology; 

Protein engineering is now a priority with an 
important programme: in the rrameworl of 
CEA called -Protein 2000-. The French 
CNRS i., also developing an important 
programme 1MABICY; 

Plant biotechnology i., progrcs. .. ing rapidly. 
INRA and seed companies (Limagrain. 
RhOnc· Poulenc and Sanofi) arc national 

leaders in the field; 

Immunology is a .. trong point in France in 1hc 
Pa .. tcur ln .. 1itutc, the lnstilutc of Mar.;cillc 
and various companic..-.; 

Engineering of fcrmcnlation, en1.ymc 
technology and down.\lrcam proccs.<,ing arc 

progrcs. .. ing. 

Cicncrally .. peaking. rc~archcr!> arc cducalcd in 
universilics where course..-. arc ba..ed on biological 
!>Cicnccs. Engineers arc educated in "Grande.. Ecolcs", 
where lhe focus is on proce:r. .. engineering and biological 
sciences. Bo(h lypcs of <,ludcnL\ can prepare a Ph.D in 
the field of biotechnology. 

Pri,.·ate invc!>tmcnt in biotechnology i!> of the 
order of Ff Z billion per year. There is an incrca.r,ing 
number of joint pr~rammc' hctwcrn companic~ 

(includin!- Europeu ones in the framc11.-ork or 
EUREKA) and between companies and go\-cmmcntal 
research imtitutes. About 700 rompanics are linked to 
biotechnology but only 100 arc driving forces in the 
field. Thirty companies are based on \-.;nture capital. 

Application or biotechnology can be observed in 
the therapeutics (d..ru~) and pre,.-cntioo (diagDOStic and 
"11ecines). France is !n a good position in pre•-cntioo 
"11CciDCS (lDSlitut Mericux). diagna.tics. AIDS 
(Diagnostic Pasteur) and in an average position for d~ 
design. Sanofi. RbOnc-Poulenc and Rotmel Uclar have 
the b~ rese21'Ch programmes and arc the three major 

pharmaceutical companies. 

Sales in 1989 were about FF 613 billion. The 
balance between exports and imports is FF 86 billion of 
which FF 51 billion came from raw materials. 
Exchanges with the EEC represent 65 per cent for 

exports and 6? per cent for imports. 

Various branches of the classic rood and 
rermentalion industry. e.g. wine. cheese, alcohol and 
vinegzr, have a great tradition in France. Companies 
active in the field or biotechnology arc in: 

Beverages Penwd- Ricard. Moet-Henncsscy. Louis 
Vuiuon 

Dairy Bel, Sodima. ULN. Bongrain 

Sugar 

Yeast 

Bakir.g 

Beghin Say. Genera le Sucricrc. 

Sucre Union 

1..csarrre. ViLalcvur 

Pain.\ Jacquet 

Many small companies are very active in the field 
of additives and specific producL\. Two pharmaceutical 
companies, Sanofi and Rhone-Poulenc. arc very active 
in diversification and arc quite succesdul in lhc field of 

additives. 

Some companies like Or.;.an, Eurolysine (amino 
acid<,), Roqucnc (modified slarch. ~rbitol. dextrose. 
HFCS ... ), Rh6nc ·Poulenc ( xanthanc)cn joy international 

SUCCCS.'i. 

Sanofi and Robcrtet arc involved in the 
development or biotechnology in the field or flavour'i 

and f ragrancc.'i. 

France is the r.ccond largest world producer or 
5ecds. It is clear that biotechnology will considerably 
improve 1he technology of 5eed production. 

Big chemical companic" (Orr.an, Sanofi, Rhone· 
Poulenc ... ) and !ipccific companic!> (Limagrain, 
Clause ... )arc inmlvcd. The production of plantlcls can 
he added (Oclbard. Barhcrct ct Blanc, Dcrlyl ... ). 

---7---
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Two big. companies.!. yonnaisc des Eaux-Dumez 
and Gcneralc des Eaux. are \·cry acti\-e in 
biolechno~y and are working on an international scale. 
Smaller compank.-s. Valorga and Sobea. are more 
!ipcciali:rcd. 

France Embryon (Merieux plus Sanofi) and 
ISA (Rhone-Mericux) are exporting embryos. This 
field j, promising due lo the new application of 
biOlcchnology. (Source: BFE, Vol. 9, No. 1, 
January/February 1992) 

Trade in blood 

Two new guidelines is.sued by France's national 
c1hic!'> commillt.-e oppose lhe marketing of blood products 
and the palcnling of the human genome. 

It\ ad\·icc on blood products. which can be 
markcled in Europc under an EC directive. warns lhal 
-aflcr blood. all lis.<;ues and organs would be in danger of 
tx-coming ilcms of trade". The guideline, is.sued jusl 
ahead of the Maa.<;trichl summit, said: "The success of 
European unification cannot come about unless ethical 
values arc lakcn inlo account ju.<;t a.<; much as economic 
valu~·. 

The commiuec·s ruling on the genome states that 
"all the information contained in the human genome 
hclong.<; lo lhc common heritage of humanity: il is the 
field of knowledge which cannot be covered by a 
monopoly". 

The commince alc;o called for the principle of 
open accCT.o; to genome data banks lo be preserved. 
(Source: New Scienri.ft, 14 December 1991) 

Bio-Awnir 

Rhone· Poulenc (Paris) ha.'i annmmccd more 
detail ... of Bio-Avcnir, it<; agreement with the French 
< iowrnmenl for collaborative biotechnology R&D. 
Among three area.<; already included in lhc programme 
i ... an alhcrO!>clerosis lrcalmcnl, for which a cholesterol· 
di<..<.olvin~ lipoproldn h;,a..., been i!iOlatcd. Bio- Avenir i.c; 
otL<;<", invcsligating biological barriers in 1hc ~arch for 
product<i thal can 1argc1 drugs lo specific sites. The third 
area involves identifying new herbicides and fungicides. 
Aixlul 500 scicntistc; will be employed in 1hc programme, 
which ha.<; a budgcl of F 1.61 billion (S290 million) and 
links tbc French major with !iCVeral State organi1.ations. 
Rh6nc·Poulcnc currcnlly :o;pcnds F 5.5 billion/year on 
rc~cll. The Bio· A vcnir partnership could be extended 
lo inchuk other companies "if th.:y arc prepared to inject 
the ncc~~ry rei;ourccs"; discusi;ions arc already under 
way ~th Rou.v.cl- Uclaf (Paris). (Source: CMmical 
Wrek, 13 Sovcmhcr 1991) 

Gamaax 

Funding shift from physics lo biology 

After a decade of generous suppon of large-scale 
physics programmes. the German Ministry of Research 
(Bundesminislerium fiir forschung und T echnologie, 
BMFT) has decided lo direct more of its funds into 
centres of excellence in the biological sciences. The 
change will relegate to a lower priority such new large 
items of equipment as accelerators. 

The BMFT has adopted in principle the newly 
published recommendations of its advisory committee. 
In addition to a restructuring of Germany's research 
base, the commiuee has aJso suggested laat industry 
should put more money into basic research, in particular 
such areas as chemistry. 

Allocation of the 1990 BMFT 
budget for basic research 
(total is DM3.170 million). 

1.JQonedoc~ .... ....,.. •Cllftet 

E""""""'tnW ctwnaie. ~ , ... arch & 9I0'09Y 

The report proposes new centres to spcciali:t.c in 
genetic..., and neurobiology. They would be analogous lo 
the National Cancer Centre in Heidelberg, the Mini!'ltry's 
major recipient of biomedical re.c;carch funding and 
renowned for iLo; work establishing a link between 
papillomavirus and cancer "f the cervix. ll alc;o 
recommend.<; greater i;upport for existing groups al 
universities and research inslitutes working in such arca.c; 
a.<, AIDS and infectious di~a.o;cs. (Source: Nature. 
Vol. J57, 21 May 1992) 

~ulture rc:;carch and iL<i impact in India 

Other than China, India ha<, the oldest tradilion of 
r.ericullural practices and ha-; the proud privilege of 
having a wide fauna of scricigenous inr.ecl'i and the nora 
of lhcir food plant<;. India is the only country having the 
lradition of ulilizin!! four silkworm varictic!l: mulberry 

---~---
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-.ilk worm iBomhysmori L. ). t;o.-.ar (.4nclreraeu nn·li11a D.). 
mug.a l.41Ulra11t•u assamensis) and eri (Philosumia 
crnchiaricini). With the srread or scriculture from 
traditional area.'> lo non-traditional runes and also to '>Uit 
the ch.mge!'> realited in the country. it has hc."COmc 
nec1.-s.\ary lo dc\·dop separate paclagc.-s for low -cost 
rearing housi.'!'> to rear adult !»ilkworms and also rearing 
housi.'!'> for chawki rearing. The tool of molecular 
hiokigy ha." hc.-cn of -.crvicc 10 applied biology tocby. in 
a large way. The Cio\·crnment of India has considered 
!'>Cricultur.: a.'i an appropriate field for de\·cloping 
biotechnological rc..carch infra.-.tructure in India. 
Accordingly. the 1.-stabli..-.hment of the laboratory of 
Scribioh:ch at Bangalore L'> in !he offing. The ln..-.titule. 
al ib primary stage. i..-. expcclcd to ha\·e thn-c major 
laboratoric.,: Molecular Genetic Laboratory. Laborator~· 
for Vector Dc\·dormcnt and Laboratory for Gcrmline 
Transformation. The future projection for 
~ribiotechnological ri.-scarch includc.-s short-term 
prnjecl'i for de\elopment of diagnostic kits for diseases. 
biological cor.1rol for u1j menace and also long - term 
projecb on the improvemei.1 in the egg production 
roh:ntial of non-mulberry silkworm, de\·clopment or 
bcner immunity r1.-spon..-.c (higher germload) tolerance 
for th.: producli\·e silkworm br1.-cd.-.. introgrcs.:.ing 
"resistanc.: gen1.'!'>- in mulberry for controlling 
nematode infection and ultimately prO\·iding cos1-
df.:c1ive modm opaandi lo improve the quality of the 
Indian ... ilk and t•> hdp India in commcnsurating the 
deficit in the global silL; production. (Source: .4/RD 
.\'t'll'J. ~tay 11)9~) 

lndon~sia 

High priority given to biolechnolo£y 

lndone'iia i ... said lo ha\·e the lca.'il developed 
biolcchnology infra..,lructure of all the ASEAN counlries 
hul ii i' equally clear lhal lhe Indonesian Gowrnmen1 
ha.' 1he will to owrrnme 1his, a.-; i1 ii. actively building a 
biolo!o!ical ... ciencc ... ba.'e. 

Though inhibited by lack of manpower and 
fonding. c'.'>pccially a,, lhc privalc !i.Cclor is Doi 
.. ufficicnlly dc\·clopcd in biolcchn;-ilogy 10 a..-..-;ist. lhc 
C iO\ernmcnl ha.' ~i\cn biolcchnulogy high priority. II 
ha.' nol yc1 pul a ma,lcr plan in place bul is in lhe 
proces.' of formulatin!-! such a plan. 

The .. horl · h.:rm ~lrategy will be product 
dewlopmcnl. In Jc\clop a biotechnology capabili1y that 
will yiclJ producl!» or .. ocial and commercial \·alue. 
Among lhe area.' ... ingled out arc impro\·ed plant 
\arie1ic-.. pmJuc1ion of human \·accine ... production of 
animal \";1ccinci. anJ diagnos1ic.. and production or 
Hepati1i .. B diagno .. 1ic ... 

Th.:re i,.. already a Cenlrc for Biotechnology 
\Cl up b~ lhc lndonc .. ian ln .. tilule or S.:icncc and 
\<triou' olher in,1i1u1ion' arc 1ackling ba\ic 
r1·'4.·.1r,h. The A!!cn(y for A,-.c.-..,mcnl and t\ppli,·ation 

of Technolog~· is looking into industrial applications.. ior 
example. single .xll protein. ethanol production. 
industrial enzymes production otnd amino acid 
production. Specialist bodies such as the Pl.ant T~ue 
Culture Laboratory· and the Biolechnology Centre for 
Agriculture are all pushing research forward. lntcr
l' ni\·ersity Centres for Biot1.-chnology are ~ .. -searching 
agricultural. indu..-.irial and mc.'tiical applications. (Source: 
BIOTECH ASl.4 -.>~) 

MITI makes ~c.s move. c;autiousl)' 

Japan"s powerful Ministry of International Trade 
and Industry (Mm) is at last taking its first ~cp into 
genome R'SCarch. 

The biochemical industry di,,.ision w;thin MITI 
will form a committee to coordinate \·arious small 
projects that involve DNA anal~-sis and consider a 
project lo S&!quence the gcnom'->s of industrially useful 
micro-organisms. The e\'cntual aim is a permanent 
gm;emmenl centre for DNA analysis. 

MITI has hc.-sitated to join genome research partly 
because the toric lic.-s in lhc domain of o1hcr mini..-.irics 
but also because industry has shown little inter1.-st. 
\la..-.ahiro Ha..-.himoto. deputy director of the biochemical 
di\·ision, empha..-.i7.c..-s that the prc.'SCnt initialive i-; meant 
lo slrengthen DSA analysis and is nol a genome project . 
Hashimoto al"'° admiL'i that it may take a "long lime- 10 

persuade the Minis•ry of Finance that such a centre is 
nc.--cdcd. 

The committee will try lo coordinate thr1.-c small 
MITI projecl~ under the juri'idiction of the biochemical 
indu.~lry di\·ision: a project wi<hin Japan's huge fiflh
genera1ion compuler project thal is developing compu1cr 
syslcmi. lo handle: lhe \"3.\I amounL-; of data ari~ing from 
genome research; the application of nanotechnology. 
~uch a.\ the i;canning tunnelling micr<&ope, lo an 
analysis of Dl'IA al a new interdisciplinary research 
cenlre in T!iukuba; and a small project within MITl"s 
huge global environmenl r\."SCarch programme to isolalc 
and de\·elop pho1myn1hc1ic micro-organisms 10 absorb 
carbon dioxide. (Source: .11,'amre. Vol. :\:'it.. 
19 March 19'>.:!) 

SUf\C)" detaib Japan\ uw of bug :-.ex pheromone~ 

A suncy by 1he National lnslilulc of Scricul1ure 
anJ En1omological Science (!'ilSE(."). a rcscarch arm of 
lhc Mini~.iry or Agricuhure, forestry and fisheric~ 

(MAFF). ha.\ .. ummaritcd lhc currenl ~lalc of rescarch 
and commercial use of in'.'>Ccl sex phcromone:o; in Japan. 
According to 1he reporl. about :'ill phcmmoncs isola1ed 
from Japane~ insccl ~pccie .. have been struc1urally 
identified. Some .:!t. ~x pheromone~ arc now a\·ailahle 
a.' commcrcidl formuldlion~ lor uc,c a.' inc,ccliciJc 
-.uhs1i1u1e .... Thl· report Jl\(o roinl!> lo lhl· Ol·cJ in J.1p.tn 
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for funher studio on the ecologial impact or ntensi\·e 
u.~ or .-..:x pheromones as agrodtcmial agcnas. (Source: 
.\frCirar.· H111·s Biouchnolog~· Nnuwarch. 
~I January l'N:!) 

BTRAI to S(udy plant ddenq systems 

The Biooricnted Technology Research 
Ad,ancemcnt Institute (BTRAI). a third sector 

or~nir.11ion formed joinlly by the Ministry or Finance 
(\IF) and lhe Minist~· of Agricukurc. Foresrry and 
fi.,hcrft.~ (MAFF). said it will csublisb a research centre 
in ~iigala Prcfocture lo study plant defence mechanisms. 
The .. -enm: •·ill be used to conduct a scn~n -~-ear project 
aimt."11 al de\·doping pbnl breeds with defence S)"Slems 
that pm,·ide endemic rcilslance lo pathogens. 

The long-lcnn goal is lo n-duce the need for 
agrochcmicak. Companies joining the srudy include 
'.\fciji Seika Kai-;ha Lid .• ldemiL.-.u Kosan Co. Ltd. and 
:\<iahi Chemical lnda.-.try Co. Lid. (Source: McGraw 
Hilfs Biouchnolox~· :\·~aTr.·arch. 16 March 1'192) 

BTRAI lo finance lhrcc biotechnology moiects 

The Biooricn1ed Technology Research 
Ad\·ancemenl lmtitulc (BTRAI). an organi:r.ation 
t.-stabli.<ihed jointly by government and industry 10 

support biotechnolog)·related research. said that it will 
finance thrc!I! r.cven ·year biotechnology projects starting 
in fi.-.cal 1')9:!. The projeCL\ include: (I) research to 
dewlop environmentally friendly methods to pre,·ent 
plant disca.'">C, to be supported with I billion yen. 
(:!) rt.'!IC•rch using livestock lo produce physiologically 
acli,·e compound<; for u..-.c as drugs, lo be financed with 
1.4 billion yen. and (3) research to develop methods to 
artificially rai..;c high-grade fL<ih, lo be financed with 
I billion yen. 

Nine firms, including Meiji Scika Kai.<iha Co. 
Ltd .. Asahi Chemical lndu.<ilry Co. Ltd. and ldemiL~u 
Ko<ian Co. Ltd., will panicipatc in lhe i;lant 
di..-.ca.-.c projccl. Three firm5. including Snow B1and 
~filk ProducL<; Co. Lid. and Sankyo Co. Ltd., will join 
the liv~tock project. and four firm5 will participate in 
the fi.,h ·breeding <,ludy. (Source: McGraw Hill's 
BioUclw>loK.\" .\'tKTl4·111d1. 16 March 1992) 

Staff cemrc lo explore animal e.cnomQ 

The Society for Tcchno·lnn<:'vation or 
Aitricullure. Forcslry & fii;heriei; (STAFF) ha.<; 
announced plan!'> to construcl a cenlre for advanced 
r::~arch in 1he field.-. of agricullure. fore .. ny and 
fii;heries. The new centrr i5 lo be construclcd in 
T .. ukuba. Sludic5 al lhe centre will litart wilh around 
.$0 re'iCarcher... STAFF will u..-.c lhe centre lar~cly for 
D~iA ·related i;tudici;. lnilial re'iCarch will aim lo 

sequence the eetiR genome of rice. horses. cattle and 
pigs_ (Sourtt: McGnzw Hi/i's Biouclrnolog~· N~s-'"tltch. 
20 April 199~) 

Prime sector biotechnoloJ.y activity 

Malaysia bas a vested interest in agriculture and 
agribusi~ and logically its biotechnology effort<; arc 
focmcd there. ~ in biotechnology is. in !act. 
dri•.-en by the large commodities industries, which arc 
known to have developed "~ry highly regarded research 
insti!utioas. 

Thus the palm oil. rubber. pctrocbemial. forestry 
md agricukure indUSlric:s arc an funding biotechnology 
research in some manner. The Palm Oil Research 
Institute. for example, d~ important wort on rmuc 
culture. molecular biology, enzymes and pro(opbsls. 
The Rubber Research Institute. the Malaysian 
Agricukural Research and Development Institute and the 
National University of Malaysia, which bas a graduate 
programme in biochemical engineering, arc an 
cootributing to progress.. 

No masrer plan bas been announced by the 
Malaysian Government as yet, though it acknowledges 
that biotechnology is a prioril)t. and a body called The 
Intensification of Research in Priority A~ supervises 
a funding programme. Biotechnology is the 
responsibility of the National Council for Science and 
Technology Development. 

The Malaysian strategy will m05l likely be to 
forge strategic alliances with suppliers of foreign tech
nology, in order to overcome its lack of expertise and 
financing. A stronger enforcemenl of the patent system, 
too, i.<; ncccs.'iilry if Malaysia is to move to the forefront 
in biotechnology. (Source: BIOT£CH ASIA '92) 

Dr Nctbatucls 

Consumer and biolechnoloev foundation 
Q«ablished 

The Stichting Con.\ument & Biotechnologie 
(Com;umcr and Biotechnology Foundation) was 
established by Dutch con.\umer organizations in 
Ja~uary 19QI, with financial support from the Dulch 
Mini5lry of Agricullurc, fi.\hericsand Nature Proteclion. 
The Foundalion aims to help Dutch con.\umer organi1.a-
1ioni; lo formulate their own policiC!i on biotechnology. 

Dctaik from: T. Rullmann, Stichting Consumenl 
& Biocechnologie, P05tbu5 30500, 2500 GM Den Haag, 
the Netherlands. (Source: Biottchmlogy Bull~tin, 
February 1992) 
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College of Biokchnoqy. Porto 

The Escola Superior de Biotccnolo!.ia (ColJcgc of 
Biotechnology) was crated in 1984. and e\-olved from 
an attempt of the Catholic University of Portugal to play 
a leading role in the dc\-Clopment and modcmmation Of 
the food and ~ro ·industries of the country. Its premises 
arc localed in Porto (in the north of Portugal) and cons.isl 
of 10.000 m:? or covered area with d~rooms. 
lahoralories (with some or the mosl sophisticated 
anal~1ical equipment) and a technolo~ical pa,;lioa where 
lhc pilot plant equipment ii; located. 

The College (ESB) includes, in addition to formal 
academic training. divisions of Extension and Research 
and [)c,·elopment. The faculty members have obtained 
academic and research lraining in respected institutions 
of ~uch countries as the United Slates, C..:rmany, lhc 
United King<bm and France. 

ESB offers B.SC. degrees in Food Engineering, 
M icrobio~y aad Environmental Engineering (five-year 
programmes). an M.SC. degree in Food Science and 
Engineering (two-year programme), and posl-graduate 
diplomas in Oenology and Brewing Science and 
T echnofogy. Some of the courses arc taught by lecturers 
from variou.-; countries and senior students are required 
to take a one-semester period or formal Ir.lining abroad. 

Tb.! Divi.'iion of Exten.'iion provides services to the 
indu.\lry in the field-; of food technology. food 
packaging. food quality, computing and information 
technologies, in."ilrumentation and industrial electronics, 
and management and economics for agro-indu.'ilries. 

The R&D acti\·ities fall within SC'lien major area.-;. 
namely food engineering. microbiology, enzyme 
technology, environmental engineering, plant 
hiolechnology. bioproct.-r..'i technology. and analytical 
chemi.-.try. Most research projects in these areas focu.-; 
on problems pertaining to food applications and arc part 
of Ph.D formal programmes. The R&D activities arc 
'.'oUpportcd by national and international organi7.ations 
'.'\Ucha.-; the North Atlantic Treaty Organi7.ation, lhe Lu..-.o 
American Foundation for Dc\·elopmcnt and variocs 
European Economic Communily (EEC) programmes. 

Support for the College ha-; been oblained from 
.'4 indu. .. 1rial partners, including nor only nalional and 
mul1inational food and beverage companies, but alc;o 
financial in!i1i1u1ion." and manufac1urers of food 
cquipmenl. The!ie !ipon!iOrs have ~\isled in the 
procurcmcnl of cquipmcnl and human resources. 

For more information write to 
Prof. Auga!ilO Medina. facolaSupcrior de Biolecnologia, 
Rua Dr. Anlonio Bernardino de Almeida, 4200 Porto, 
Porlu1t3l (f'ax: .151 ·2·4'>0.151). (Source: lnttrnati"'1al 
_\-,.1nlmrr (/FT>. No .. 114. February 1992) 

New biotechnology initiati"-cs at IIT A 

Researchers al the lntematiooal Institute of 
Tropical Agriculture (IIT A) are exploring the 
possibilities or applying ach-anced biotechnologies in 
lhcir brttding work. Through its Biotech~y 
Research U nil, HT A is already acti'li-c, mainly in tissue 
culture for germplasm coosen-atioo and the in ,-;,ro 
distribution of disease- free planting material of its 
mand&te crops. In coDaboration with institutes in 
Europe and lhe United States, IIT A is currently entering 
lhc era of adnnttd biotechnology. Some highlights are: 

lnlerspecific ~ between cultivated 
cassan and wild relatives will be facilitated 
through embryo rescue and anlhcr culture. 
Wild species or QSSa\o"a ha\o"C desirable 
characteristics ford~ and insect rcsista:ice 
and low cyanide levels. From lhcsc crosses, 
IIT A researchers ha,·e identified four 
spool.aDCOUS lctraploids and (WO triploick. 
while bo<h cultivated caMava and its related 
wild species arc diploids. Some lriplcids 
showed a 200 per cent yield increase 
compared lo normal diploid cassava; 

In collaboration with the University of 
Lcuven (Belgium), IIT A is conducting 
rcscari::h on the regeneration of cooking 
banana plants through somatic emoryogenesi.'i. 
To benefit from the polenlial of rDNA 
lechnology and somatic hybridinlion, the 
problem or poor regeneration or plants from 
single cells or protop~'i must be solved. An 
improved embryo culture prOlocol has been 
developed for 1hc production of hybrid 
plantains. This is normally complic.alcd by 
low seed germina1ion ral~. In r.oil, plantain 
seed.\ germinate al a rale of only aboul I per 
cent Germination rale!o> under lhc improved 
prolocol range from JO- 25 per cenl; 

Wide crnr....cs between African rice varictiC!\ 
(Oryza Rla~rrima, 0. lonRistaminata and 
0. borrhii) and 0. .fatfra arc being 
invcstig.iled. The African variclie!i have 
characlerislicr. imporlant for rice 
improvcmcnl in Africa, particularly 
immunily to lhe rice yellow moule viru.-; and 
r~istance lo the ~emborer Diop.tis; 

Several appmachC!i arc bting examined lo 
u1ili1.e biolechnology lo wive the StriRa 
problem as60Cia1cd wilh mai1.e production in 
Africa. Project\ arc being developed with 
advanced laboratories in the Uni1cd Stales 
and Europe already working with the 
molecular 11.\pect'i of mai1c ~rcak viru!I The 
\"iral coat pro1ein gene 1ran.,fcr approach may 
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~ exrlored for all important African maiie 
\"iru_<;t.-s; 

llT A"s. \'imlog~· l:nit is collaborating with a 
laboratory of the US Department of 
Agriculture (USDA) al Belts,.-ilk. Maryland. 
in the production of monoclonal antibodies 
and cDNA probes for the lk'iection of,;~ 
affocting rool and tuber crops. Another 
project has. n.-cently started for the production 
of monoclonal antibodk'S to detect ,.·iruses 
and their strain."i in food crops in various 
African counlries. Because identification cf 
,.·iruses is more dirficult than for other plar.t 
pathogens. many national institutes do not 
haw eqliipment and othier facilities to carry 
out work on \-irus identification. (Source: 
Biouchnolog_,. and Dn-~Iormnrt Monitor. 
No. 10. March 199:!) 

Biotechno!Q&y initiatives 

Singapore has had a National Biotechnology 
Programme since 1988. Its priority is to de,.·elop a strong 
research and technology base and a significant step to 
realizing this WC'!> the !".clling up of the Institute of 
Molecular & Cell Biology (lMCB) at the National 
lini,.-er.\ity of Singapore (NUS) in 1987. 

Cnivcr.\ity-indu.o;try collaboration is seen a.o; an 
important plank in the programme. Initiatives such ao; 
the SS50 million trusl fund set up by Cilaxo for a joint 
rt.~arch wnture with the IMCB on dcgcnerati,.·e brain 
<li~a.~ is an example of the kind of collaboration 
Singapore welcomo. 

The Biotechnology Competence Enhancement 
Programme supporl"i a third aim, which i"i to cstahli"ih a 
network of centres of excellence. The fir.>t centre, a 
Bioproces.o;ing Technology Unit (BTU) wa."i :r.ct up in 
l•NO to undertake multidisciplinary R&D in downslream 
hioproc~"iing and 10 engage in collaborative projrct'i 
with industry. More recently the Food Biotechnology 
Centre wa."i establi~hed to undertake applied food 
biotechnology re!>Carch. The qucr.tion of manpower 
a\·ailabilily in the South- Ea."it Asian countries is a vexed 
one. In Singapore the IMCB is the focal point for 
!raining R&D perwnncl. The NUS ha"i integrated 
biotechnology-relaled subject<; into ito; cour..cs and the 
two polytechnic.<, have begun specific diploma coursc>'i lo 
train technicians. 

Singapore is addrcs.'iing an is."iUC which could 
inhibit the growth of biotechnology in the region, by 
crca1init a legal framework to cover patent"i, good 
management practice and safe application of 
rccomhinanl product .... 

A niche ;appro.-.ch is adopt("d by the industry. 
capitalizing on existing sl::cngths. infrastructure and 
Sing.apore·s location. Therapeutic:!-. di3gnostio and 
disc~ prevalent in the region; uopical planl 
biotechnology; tropiul marine and aquatic 
biotechnology; bio-instrumentation and biotech~y
supporting service indusl~ are areas which Singapore 
has. largCtcd. To further boosl the den~lopmenl of the 
industry. Singapore Bio-Innovations Pte Lid. was set up 
by the Go\-cmmerat lo C01Dmercialize local inventions 
a.,d inno\'alions as well as in\-est in overseas projects of 
economic benefit lo the country. It~ in\-ested in five 
projects since its inception in 1990. The Go••emment 
welcomes in\-eslmcnt by foreign biotechnology fines and 
has. an allractive inrentive package to encourage foreign 
companies to locate their projll!CtS in Singapore. 

Public awareness of biotechnology is promoted 
through the Education and Public Awareness 
Programme which tackles it at all levels. from 
stimulating students' intel'C5l to educa1ing industrialists 
on the p>tential of the industry. Retraining school 
teachers and setting up public exhibitions are just two of 
many projects undertaken under the scheme. (Source: 
BIOTECH ASIA "9:!) 

Thailand 

Agriculture-~d application." 

The growth of biotechnology in Thailand will 
undoubtedly be pegged to agricultural applicatiom.. 
with a focus on fermentation and feed indu...,trics. 
Indications arc that in the long term Thailand will he 
active in the sector.; of genetic engineering and 
pharmaceuticals. 

Thai::md has nominated biotechnology a"i a 
priority area ~1d ha."i a coordina1ed plan. much of which 
is in the hand."i of the National Centre for Genetic 
Engineering and Biotechnology. Thailand i"i particularly 
keen to promote R&D project"i, though it !s hampered 
by ito; limited manpower, it'i incomplete infra'itructure 
and lack of cooperation between research institution..., and 
the private sector. 

As yet, Thailand hao; not moved on the ic;.'iuc of 
patent<, and protection of intellectual property. 
However, with agriculture "° vital to it"i prCl'iperity and 
agro-industry growing aggr~o;ivcly. Thailand is likely to 
put regulations in place in the foreseeable future. It ha"i 
already identified 12 area"i for empha.'iis in the fields of 
industry. agriculture, public health, environment and 
energy, and ha'i set up a number of speciali1cd 
lahoratories in microbial engineering. plant genetic 
engineering, marine biotechnology and biochemical 
engineering. With funding from Japane-.c interest<, 
Tnailand is al~ !">Clling up an A~roindu~lrial 
Biotechnology Centre. 

' 
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Owr a four-year p.:riud. Thailand allocaled 
l-SS-1.., million for R&D and for funding projects 
dealing wilh planl lissuc cullure and aquacullure. bolh of 
which arc importanl lo lhc Thai economy. (Source: 
BIOTECH :-IS/A "92} 

T'""Chnoqv commcrcialinlion programme with 
lhe t:niled Stal~ 

l: ~ing ilS contracl 'la."ilh the US Nalional Research 
Council (~RC). lhe Thai Science and Technology 
Dcwlopmcnl Board (STDB) h~ launchc!d lhe US
Thailand Commercialir.tlion of Scicm:c and T c::hnology 
Program (CST :COST). The goal is lo malch United 
Slab.-s and Thai companies in selected areas of 
lcchnology: bi<>1echnology. eleclronics and advanced 
materials. 

COST ha.'\ its origin.'\ in an expcrimenlal project 
directed towards rechnology transfer in biolcchnology 
through commercial agreements with US biotechnolog~; 
comp:mk.--s. 

Principal partners were the US Agency for 
International Dc\·elopment (USAID), the Thai Science 
and Technology· Development Board, the Maryland 
International Division (MID), the US National Research 
Council through il'\ Board of Science and Technology for 
ln1ern.tlional Dcvelopmenl (BOSTID), and 
BioTcchnology lnlernational (BTI), a programme al 1he 
l'ni\err.ity of Maryland. USAID, STDB and MID 
provided the funding. 

The project con.<;i..<;ted of two distincl stages: an 
a.\.""->S.'ment by BTI of the needs of Thai industry and 
agriculture, and of lhe infra<itruc1ure in the biological 
sciences; and 1he idemification and recruitmenl by MID 
of Maryland biotechnology companies that can provide 
the appropriale producL'\ and technologies. The Slate of 
Maryland had been chosen for this experimental project 
becau~ of iL., exis1ing biolechnology industry, itr, well· 
developed in1erna1ional lrade office and the allocation of 
marching funds to the lJSAID contract. 

The project began in late spring 1991. A trade 
mis.,ion of !iC\·en Maryland companies wa'\ organized. 
l: pcm I heir return to the li nitcd Stales, MID followed up 
on 1hi~ inilial r,crics of conlaCL\ and tracked lhe progres.<, 
of 1hc ncgolialions. 

Currenlly, there arc over 20 agreemenL'i under 
i:on,idcration. wi!h an c:--1ima1ed value of approximately 
S5 million. The propcl\Cd "!~rccrr.enls can be ca1egori1cd 
a.., follows: marketinit di~1ribution, !raining, R&D. 
liccn~in~ manufacturing and clinical lrialr,. Many of 
lhc a!-!rccmcnL., being nct1.olia1cd arc in the biomedical 
~·,·1or. 

Rq~ardint1. 1hc a~ricullural projects. l~o arc 
rd;itcd lo aquacuhurc (i.e. fi.,h !/.fllwlh hormone. ~hrimp 
f.:cdl. while anolhcr inrnl\'c.. lhc Jcvclopmcnl of nc~ 
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eucal~·ptus strains. The pf\.-scnt statw. of these proposed 
agreements ranges from discussions lo negotiations. 

Gi\·cn the initial succes." of the commerciali:zation 
phase. the Thai Go\·emment showed its interest in 
expanding this project into other States. 

Fernando Quezada. exe. uti\·e director of the 
Biotechnology Cenler of Exec ·ience in Mas.sachusetls, 
working along with BOSTID and STOB, visited Bangkok 
in 1991 to explore technology lransfer agreements 
between US and Thai institutions, and to explore lhe 
commercial opportunities for Massachusetts 
biotechnology companies. (Source: Genetk Enginuring 
!Vews, January 1992) 

Unit~ Kiagdom 

Aid for ONA research 

A scheme aimed at boosting Britain's ability to 
profil from research on the human genome is to be 
launched. 

The project will be run jointly by the Medical 
Resear::h Council and tbe Centre for Exploitation of 
Science and Technology (CEST), an independent think
tank sponsored by industry and the British Government. 

Huge amounts of public money arc being spent on 
both sides of the Atlantic to unravel lhe mysleri~ of the 
human genome, to identify sequences of DNA and 
decipher which proteins they represent. 

There is concern that Europe ha., not considered 
the implications of gene !iequcncing. For example, gene 
therapy could replace traditional drug treatment. One 
goal will be to establi..<ih practical ways to exploit and 
protect the findings of genome project..'\. A largely 
unrecogni1.ed problem i.."i the ta.r;k of making r,cnsc of the 
wchcr of data that is accumulating. 

Already a large number of Briti~h. German, 
French, Swedish, Swi..<;."i and Italian companies have 
shown interesl in supporting the project. (Exlracted 
from New Scientist, 15 February 1992) 

AIDS \'accinc pa.-..w:; trial., 

Bri1ish Bio·lechnology . .-.ays thal iL<i AIDS 
vaccine, p24·VLP, ha" succes.'ifully pa.\.r.cd through 
phase I clinical trialr, co·sponr-.ored by the li K Medical 
Research Council. Dc1ailed rcsulL' could be announced 
al lhc international AIDS conference in Am.,lerdam la1cr 
this year. Ma1erial for lhc pha..-..c II 1riaL., will now be 
made al lhc company"~ new biopharmaccu1ical planl in 
Oxford. 

The vaccin.: i' nol dc~igncd lo prc\·cnl HIV 
infcc1ion, hut lo hall 1hc proi;trc!\.\ion of AIDS in people 
who arc alrcad) infc.:clcd with 1hc HIV viru,. Cicnc1ic 
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engineering i5 u..-.ed io produce lhe artificial \·irus-like 
partick.-s (\'lPs). which carry HIV proleins on their 
surfac\.-s. 

The recent study. supervised bv Profcs.sor 
Jonathan Weber at St. Mary's HospitAi in London. 
inrnlwd 16 healthy rnluntccrs. The aim was to 
inwsligate the safety of pZ4- VLP, and to determine 
whether it could elicit cellular and antibody immune 
rl.'5pon."il.-s. The findings ha\·e yet to be fully re\'iewed. 
but public interest was sparked by a presentation of 1he 
unaudited results to the M RC. P~ II studies, which 
would focu...-. on asymptomatic patients carrying lhe HIV 
\·iru..-. . .sre now in the planning stage. (Source: CMmistry 
& /m/11stry. 16 March 199:!) 

The National Institute for Biological Standards 
and Control INIBSC) 

The control of biological medicines and the 
standardi:ration of biologies in general in the United 
Kingdom is primarily conducted in accordance with the 
following legislations: 

The Medicines Act 1968; 

The Biological Standards Act 1975: 

The National Biological Standards Board 
(Functions) Order 1976. 

The overall aim of NIBSC is to safeguard and 
enhance public health through a programme of control, 
standarditation and research related to biological 
substances used in the diagnosis, prevention and 
treatment of human di.'iCa.'iC. This L"i ba.c;ically achieved 
by ad,·ising the Medical Control Agency (MCA) and 
others on scientific a..-.pccts of the licensing proc~c; and 
the result.., of the control tests of biologicals, and by 
proces.. .. ing and distributing national and international 
biological standards. 

It is accepted that in technology generally, the Li K 
weal.:nes.." ha"i been in the translation of discoveries into 
commercial product"i. Each of the progres...-.ive steps of 
bic>technology from discovery to "scale-up" involves new 
scientific questioni; relating to safety and product quality. 
Standardit.ation and regulation ii; a critical step towardi; 
commcrciali1ation; it is aL'iO expensive and time
consuming. Clearly, iris critical for indu~try to have the 
U!\C of working standards calibrated to recognited 
inrernational ::.t.tndardi;. The lni;titute ii; a de5ignated 
World Health Organitation International Laboratory for 
Biological Standards. It ii; rer.poni;ible for the world
wide arnilability of biological litandards for the new 
dc\clopment and le!\lin~ biologicalc;. 

!'<IBSC ha.., ~tcadily developcu itc; expcrtii;c in 
bioll"l.'hnology in the pa.c;t decade. Ile; staff include!\ well· 
t.jualified <,cienti~t., wirh special expcrtii;c in relevant 
di~cipline~. !\Uch a.' molecular biology. cell biology. 

prolein chemistry and molecular genelie5. le 1985 the 
lnstitull! sel up an informal Advisory Group on 
Recombinant DNA Technology anci Monoclonal 
Antibodies. Among the act1v1ues of this 
multidisciplinary group are pre-licence disc~ions wilh 
manufacturefS concerning standardiz.ation and control of 
biolechl\Ofogical products. This approach clarifies for 
industry the circumstances under which a product may 
be refused a licence. 

Once a biological medicine has received its initial 
licence. further product development will be inevitable. 
New products, p~ and procedures are essential for 
business regeneration. Rapid changes in technology and 
strong competition continue to shorten product life 
cycles. NIBSC does nol wait to respond to such 
changes - it anticipates them. This is a unique approach 
for a regulatory body and results in a sound relationship 
with lhe industry. 

The Institute is a centre of scientific excellence 
occupying a unique position between basic research and 
commercialization. Membership of the Biolndustry 
Association provides an ideal forum for NIBSC to 
influence the processes of technology transfer and 
innovation in the biotechnology industry, especially that 
based in the United Kingdom. (Source: BIA &Iletin 
No. 19, December 1991) 

UK oL::vs BTG's growth hormone 

UK offic:als have granted arproval to a 
recombinant human gro~·tth hormone, developed by the 
US firm Bio-Technology General (BTG), allowing the 
drug to be used for the treatment of short stature. 

The UK go-ahead follows recently announced 
technical approvals from Italy, the Netherlands and 
Spain and marketing approvalc; in Denmark and 
Luxembourg. La.st June, lhe EC's Committee for 
Proprietary Medicinal Products approved its ui;c for 
i;hort litature indicationi;. 

Industry analysts put the estimated si1.e of the 
European market for hGH treatment of r.hort i;tature at 
liOme $250-275 million in 1991 and predict this could 
expand to $500-540 million by 1996. (Source: European 
Chemical News, '1.1 January 1992) 

.l!!!icrd Starn or Amnig 

FDA document on biotechn2.!0£ical foosiri 

A liOQn·to·be·releai;cd Food and Drug 
Adminislration (FDA) document says rhat 
biotechnological foods will be treated no differently 
from other food!\ on the FDA's plate for review. The 
new policy. in keeping with rhe White HouliC's recent 
desire to speed approval of biotechnological product<,, 
should ~implify the regulatory proccs.., for tomatoc~. 
potatoc!t and other edible~ thar have hcen genetically 
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engineered lo - among other trails - lasle 
ht:ner. ship more easily, or have buill-in resistance lo 
J>'."Sl.<.. 

The drah document being reviewed by the 
Public Health Service (PHS). says thal lhe new 
biotechnological foods will be gi\1-en special scruliny 
only when they exhibil cerlain deleterious 
charach:rislics. such as incre;ised levels of natural 
loxins or a lendency lo form by-products not normally 
found in the food supply. A genetically engineered 
food would also trigger an FDA review if it could 
ca~•-.e a new allergic reaction. For example. a lumato 
carrying a gene from a peanut plant lo boost its 
protein mighl cause a reaclion in people allergic to 
peanuts. 

The new policy is on the fast track for approval 
al the PHS. lhe Office of Management and Budgel, and 
the White Hou.-;e Council on Competiti"·eness. (Source: 
Science. Vol. 255, 27 March 1992) 

US biotechno!O£y policy 

A recently re -chartered biotechnology advisory 
panel al the US Department of Agricullure (USDA) has 
critici7cd a proposal from Auburn University researchers 
who want to sludy transgenic catfish in outdoor ponds -
but the panel still recommends limited approval for the 
experiment. Recent biotechnology policy statements 
from the Bush administration make the review panel's 
opinions appear even more perplexing, if not 
superfluous. Some critics say the panel and the 
transgenic fish appear lo be swimming upstream toward'i 
a regulatory "never-never land". 

Afler months of laboriou.'i rewnllng, the 
USDA draft could he invalidated by the administration's 
n.:cently completed "scope" policy statement. In 
es.<;ence, it says that biotechnology products are 
now considered "innocent until proven guilty", 
according to Alvin Young, director of the Office 
of Agricultural Biotechnology at th;: USDA. That 
~ems to suggest that the transgenic fish just 
reviewed by the USDA panel were presented on a faulty 
pretext. 

The commiuec seemed lo think otherwise. 
Although it concluded that the experiments could go 
forward. several commitlec members voiced i;trong 
re~rvalion!i about the quality of the proposed research, 
which involve!'! catfii;h carrying a growth hormone gene 
from rainbow trout. Indeed, panel members and 
faheries experts said that the test'i could be considered 
r.afc for the environment only because elaborate 
precaution!'! will be taker. to confine the transgenic fish 
in a speciali1cd facility. Moreover. it is !itill true lhal 
"no frderal agency ha" formally declared jurisdiclion 
m·cr transgenic fi:c;h", !><!ys Marylin Cordle, another 
USDA official. (Source: Chemistrv and lndu.rtr\', 
<> April 199:?) 

C RESEARCH 

Ranrth oa human uaq 

Tumour pfOJ.res.sion linked lo 
gene mu\;ttion 

Selective trowth of cells containing mutations in 
a gene that encodes a tumour suppressor is responsible 
for the growth and increase in malignancy of brain 
tumours. according to Bert V ogelstein and co· workers at 
Johns Hopkins University's School of Medicine. 
Vogelstein's group. working in collaboration with 
researchers at three other institutions. showed that 
progression of non-invasive brain tumours 
(astrocytomas) to highly malignant brain tumours 
(gliobia:.tomas) was omociated with mutations in what is 
known as the p53 gene. This gene, which encodes a 
tumour suppressor, is thought to act as a cellular 
"policeman", preventing anarchic growth by checking the 
activities of potentially cancer-causing oncogenes. 
Almost all glioblastoma cells contain p53 mutations, the 
researchers find. The same p53 mutation, however. is 
also present in a small number of astrocytoma cells. 
Tumours do n(J( start out malignant, the researchers 
explain. but evolve from relatively benign. non-invasive 
growths. This work suggests "the progression of brain 
tumours is associated with a clonal expansio;! of cells that 
had previously acquired a mutation in the p53 gene. 
endowing them with a sclecLve growth advantage" over 
other tumour cells, the scientists say. (Reprinted with 
pennis.sion from ChLmical and Engineering News, 
2 March 1992, p. 22. Copyright (1992) American 
Chemical Society) 

Gene may &ive early clue to 
bowel cancer 

Mutant genes from tumour cells can be detected 
in faeces. This discovery by American researchers hold'i 
out the hope of convenient and accurate diagnostic ICSl'i 
for bowel cancer. 

Bowel cancer is the third most common cancer 
world wide. Although it can be cured by surgery, 
bowel cancer often goes undetected until intervenlior. 
is no longer any use, and about half of all patienl'i die. 

Scienli!it'i have linked several mutant genes 
with an incre~.-.ed ri!ik of cancers. One such gene, ras, 
is mutated in about half of all bowel tumours. 
Bert Vogel'ilein, David Sidram;ky and colleagues at 
Johns Ho~kin'i University in Baltimore suspected that 
tumours c:irrying mutant forms of ras might shed cell'i 
into the colon. They rea'iOned thal they might be able to 
detccl the prescncc of a tumour by identifying DNA 
from lhcsc cells in faeces. 

Vogel'itein ~ys lhat the tc:am 1houp,h1 it unlikely 
that DNA would survive in detectable quantities. 
Nevertheles.'\, they found Y.Ome. 
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\'og.d'>lein warn.'> lhal it is loo soon lo know what 
prororlion of lumours could be detected in this way. 
The melhod would ha\·e lo be tested in a trial invol\·ing 
~h:ral lhou.~nd palients before doc!ors can use il. 

The prospecli\·e h:st would only delecl a 
proportion of all bowel tumours - perhaps a quarter. 
Howe\·er. Olher genes in\·olved in the disease m:!y be 
identified in a similar way. using different gene probes. 
(Source: .'\'e"· Scitn:ist, 11 April 1992) 

Recombinanl protein coaxes hone from cells 
d .. -stined lo lum to muscle 

Li sing a genetically engineered protein, a group of 
John.'> Hopkin.c; Universily researchers believe they have 
laken a first step lo regenerating bcnc. So far. the 
scientistc; ha\·e experimented with the prOlein in animals 
only. bul lhcy hope to begin clinical trials this year. 

The group. led by A. Hari Reddi, and 
Roger Khuri and Basem Kouclsi of Washinglon 
Uni\·crsily. Sl. Loui'>. recently reported results of the 
animal sludy in the Jromal of the American Medical 
Association. The group injected the prolcin. ostcogenin, 
inlo a flap of muscle in the legs of rate; and clamped the 
muscle to a silicone mould. Later. the muscle had turned 
to real bone ~n the shape of the mould. Earlier, Reddi 
and his colleagues at the National Institute of Health 
(NIH). in collaboration with Gencntech, Inc., 
So. San Francisco, isolated and purified osteogenin in 
198K The prolcin triggers slem cells, the 
undiffcrcnlialcd prccu™>r ccll'i, lo differenliale into 
hone cell'>. Rcddi explained. Osleogcnin is made up of 
.[!7 amino acids. 

"We have proved, beyond a :o;hadow of doub1, thal 
this prolein ha'i the capacily to make !item cell!> 
differen1ia1e toward the bone pathway·, he said. 

Dr. Rcddi said the NIH ha'i applied for a patent, 
which ha'> not yet been is.c;ucd. His group plans to soon 
file an applicalion with th.-: US Food and Drug 
Adminis1ra1ion (FDA) for clinical lrialc; with !he pro1cin. 
The firs! indicalion would be to repair non-union 
defecls. which arc slubborn fraclurc:o; thal will nol heal. 
(Exlractcd from McGraw Hill's Biouchno/ogy 
•
1 
.. le11:J11:atd1. 17 F~·bruary 1992) 

In record time. international !cam locates 
myo1onic dys1rophy gene 

An i111crna1ional !cam of ~icnlistc; have 
pinroin1ed 1he gene for myolonic dystrophy, jus1 two 
wech af1cr announcing !hat they had found 1hc region 
where the i.tcnctic dcfccl wa"' lurking. In lime, 1hc 
di.,covcry of !he ahnormal, rcpe1i1ivc .c;equcnce on 
C'hrom1i<.ome 19 wili improve diagn1,,.ii; and trc:tlmcnl for 
myolonic dyi;trophy. according to mcmhcrs of 1he inler· 
nJtional rr-.carch learn. The !cam consi'\lcd of scicnti'il." 
rrom Lawrence Li\crmorc Nalional Lahoratory (LLNL). 

Li\·ermore. California. the Uni\·ersity of Ottawa. the 
Univcrsily of Nijmegen in lhc Netherland.'i, the 
Uoi\·ersity of Wales and the Charing c~ and 
Westminster M.-:dical School in London. MaMachusetts 
Institute of Technology and Baylor College of Medicine. 

Located on the end of a long arm of 
chromosome 19. the genetic defect is a repeating 
sequence of cytosine. thymine and guanine (CTG) ba&.-s. 
It appears between five a;:id 27 times in people withoul 
myotonic dystrophy. It will repeat, however, 50 times or 
more in people who develop the disease. The scientists 
also discovered that the abnorma1 segment - an 
autosomal dominant gene - can get larger, causing more 
serious symptoms, as it is pa55ed from one generation to 
the next. 

The discovery of the gene gives scientists the 
capability to diagnose any individual with the dise~. A. 
diagnostic test is already available for Fragile X 
syndrome, a condition that is caused by a similar 
unsiablc gene ic region, lhis one a cytosine, guanine, 
g11anin<" (CGG) repeat. Like myotonic dystrophy, the 
defect incrc?scs with succeeding generations. Scientists 
have already ident111cd one protein product of the gene, 
an enzyme that is involv'!d in opening and closing 
cellular channels and in signal transduction. Myotonic 
dystrophy, the most common form of muscular 
dystrophy, manifests itself through a range of 
debilitating and life· threatening symptoms. (Extracted 
from McGraw Hill's Biotechnology Newswatch, 
2 March 1992) 

Zellweger syndrome gene found 

Tadao Orii of the School of Medicine at Gifu 
Univcrsily (Japan) and his leam working in the 
Department of Paediatrics say they have identified the 
gene causing Zellweger syndrome, a hereditary disease 
lhat lead<; to death within the first year of life in most 
cac;es. Zellweger syndrome, also known ao; 
ccrcbrohepato:-enal syndrome, is caused by the absence 
of peroxisomes that di~iate lipids within the body's 
cello;. The condition leads lo serious cerebral, hepatic 
and renal di~function. The recessive autosomal gene is 
expres.c;ed in the population with an incidence of liOmc 
one in one hundred thousand people. 

Orii's team, in collaboration with researchers at 
1hc Meiji Institute of Health Science, iliOlatcd the PAF-1 
gene !hat encodes the pcroxiliOme membrane in normal 
cell.,. By comparing the bac;e sequence wi1h that of the 
same gene in Zcllweger patient'>, the joint team found a 
termination codon at a 'iitc that should have encoded 
arginine at !he I 19th position in a ~5-amino-ai;id 
molecule. As a rc~uh of the mutation. the pcroxiliOme 
mcmhranc i~ not formed. The !cam !iaY!i the finding will 
provide !he chance lo develop a form of gene 1hcrapy lo 
treat palicnl.~ with !he olhcrwisc fa1al discac;c. (Source: 
McGraw Hill'J Biotechno/o~y NewJwatch, 
16 March 19'12) 
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Molecular machine sprines trap 
for cancer cells 

Molecules which can selectively invade cancer 
cell., and tear their DNA to shreds have been made by 
chemistc; in California. They have been developed by 
modifying a natural anti-biotic of a type called an 
enediyne. Once inside a cancer cell, the modified 
molecules can change into destructive "free radicals" and 
l,:ill the cell. 

"Designer" enediynes have been made by 
K. C. Nicolaou and his colleagues at the Scripps 
Research Institute in La Jolla, California. Preliminary 
testc; showed that they were more potent than anti- cancer 
drugs such as cis-platin, doxorubicin, bleomycin and 
taxol. 

Nicolaou·s team built an enediyne fragment into 
a molecule with other groups so that it can seek out 
cancer cell.,, invade them and once locked onto their 
DNA transform itself into a free radical. The chemists 
achieved this feat by attaching core chemical groups to 
the enediyne. The "detector" groups enable the chemistc; 
to track the molecule within a cell. 

Natural enediynes were first identified in 1985 
by Kiyoto Edo and his colleagues at Tohoku University 
Hospital, Japan. The first one, dubbed neocarzino
statin chromophore, was extracted from neocarzinostatin, 
a polypeptide known to have anti-cancer activity. In 
all these compounds, the enediyne unit is part of a much 
larger molecule. Whal Nicolaou's team has done is to 
stahili1.c the cncdiyne by anchoring it to a rigid double 
ring to which other groups arc attached. 

So far, the Californian chemists have made 
11 designer enediynes, which are stable and inactive in 
neutral or acidic surroundings. Only under bac;ic 
conditions do they become destructive. 

In tcslc;, the compounds tended to ignore normal 
cells, but they invaded tumour cells. A large percentage 
of the genetic material of invaded cells was damaged, 
even before death of the cell, showing that DNA was the 
primary target of the enediync. The compounds were 
particularly effective against leukaemia. Tests on 
animals showed that the designer enediynes were les.c; 
toxic than the natural cnediynes. 

Nicolaou tested his encdiynes against a broad 
spectrum of cancers, and showed that changes to the 
group attached to the nitrogen atoms could incrcac;e the 
potency of the drug by up to 10,000 times. 

In the anticancer molecule (i;ce following 
diagram), an encdiync i~ anchored acro.<.s a double ring. 
ln ... ide a cell, this bridge breaks and the cncdiyne changei; 
into a hydrogen-deficient bent.enc ring which hac; two 
free electrons. These destroy DNA. 
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(Source: New Scien1ist, 20 June 1992) 

Deafness &enc discovered 

At the Boston University School of Medicine, 
researchers have discovered a gene, called HuP2, that 
plays a key role in congenital deafness. The BU team, 
led by Dr. Aubrey Milunsky, tracked six generations of 
a family in Brazil. Scientists l xamined the DNA of 60 
family members · 26 of v nom had Waardenburg 
syndrome, a rare disease tha. can cause deafness and 
other symptoms. The researchers al<;<> studied 
50 unrelated people who did not have the diseac;e. 

The tests showed that the HuP2 gene had mutated 
in all of those who had the syndrome, while there was no 
defect in the ge::ie of the unaffected family members or 
the control group. The discovery will enable scientisL~ to 
make a precise diagnosis of the syndrome and provide 
genetic counselling. (Source: Business Week, 
2 March 1992) 

Sick policemen help to pinpoint arthritis &enc 

Salmonella food poisoning that struck hundreds of 
police officers during the Pope's visit to Canada in 1984 
ha~ given scientisLc; valuable clues about a common type 
of arthritis called Reitcr's syndrome. 

Researchers had long suspected a link between 
bacterial infections and this type of arthritis in 
people with a genetic susceptibility to the di~ac;c. 
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R•1h.:rt Inman. a rhcumatologist at the Uni,·ersity of 
Toronto. wa." able to pinpoint the gene responsible. 

Inman and hi!. colleagues sent a questionnaire lo 

all the officers attending mass that Jay. and so 
identified those who developed pain an<! swelling in 
their joint" after a bout of diarrhoea. A foi!'lw-up visit 
by on.: member of tt>c research team confirmed tiiat they 
were ~uffering from Reiter·s syndrome, an arthritis that 
affect" the joint" of the hands and feet, the shoulders 
and the small of the back. 

Comparing the group who had food poisoning but 
not arthriti." with the group who had food poisoning and 
arthritis. the researchers pinpointed a gene called HLA
B 27 a.-. the predisposing factor. Once they had 
discm·ered thi..-., they could in,restigate the gene's role in 
the dcwlopment of tt.e disca-.c. 

The researchers hope they can transfer some of 
the lessons they have learnt from this isolated 
epidemic of Reiter\ syndrome to other types of 
arthritis. Other studies have shown that Reiter's 
!'.yndrome can be triggered by several types of bacteria 
and there arc suspicions that other forms of arthritis 
have the same kind of link between genes and 
environmental triggers. (Source: New Scientist, 
21 March 1992) 

Engineered genes in grafted skin could be body's 
protein factory 

Genetically modified skin grafts could as 
"factories for the body" for proteins that the body 
sometimes cannot make on it.-. own. Researchers say that 
skin cell.-. would be a safer way to introduce new genes 
into the body because the cell.-. could be removed again 
if something goes wrong. 

Eli1.abcth Fenjves, a professor of oral biology 
at the State University of New York at Stony Brook, ha.-; 
shown that human skin cell.-. grown in culture can 
introduce new proteins into the bodies of mice. 
Fenj,·es grafted human skin cell.-. onto a strain of 
hairlcs..-. "nude mice", and later found a human protein 
called apolipoprotein E in the bloodstream of the mice. 
The protein was present a..-. long a.s the graft wa.-. in 
place. and disappeared after it wa..-. removed. According 
to Fenjves. there could he several explanation:; for 
this. For the technique to work permanently, the 
genetic transformation must take place in stem cells that 
regenerate themselves, and not just surface cell.-. that 
arc ~imply replaced. Some proteins may have difficulty 
cros..-.ing the basement membrane that separates the 
epidermis from the lower dermi!'t, and would not he able 
lo get to the bloodstream. 

Fenjvcs told a ses. ... ion at the AAAS that if these 
di fficultie.~ can be overcome, ~kin graft<, could produce 
'""''lances such a:, insulin for people wh(Y..C bodic~ do 
not make enough. Becau~ the skin is ca<tily acces..-.iblc 

and skin grafts can be re\-ersed. they could become a 
safer way to carr~· out some forms of gene therapy. 

Other researchers are now trying to add new 
genes to skin cells that could be used in grafts. Dusty 
Miller of the Fred Hutchinson Cancer Research Center 
in Seattle. Wa..-.hington, has used a retrovirus to transfer 
a marker gene into sl:in cells taken from a dog, and 
suc~fully grafted them back. (Source: Nellll SciOllist, 
22 February 1992) 

Genetic link is discovered to hi&h blood p11¥ure 

Scientists have discovered the gene behind a rare 
and severe form of high blood pressure that strikes early 
in life, often during childhood. Although doctors have 
long observeii that high blood pressure can run in 
families, the research is the first to identify a gene that 
causes hypertension. 

The finding offers researchers their first 
molecular grasp on a baffling disorder that is thought to 
result from a tangle of genetic flaws complicated by diet, 
obesity, lack of exercise and environmental factors. And 
though the gene detected is responsible for only a few 
thousand cases nation wide, researchers hope it will lead 
them to other genes that play a role in high blood 
pressure and allow them to better focus treatments for 
the disease. (Source: International Herald Tribune, 
23 January 1992) 

Overactive T-cells may cause asthma 

The prospects of a new approach to treating 
asthma have improved sharply. British researchers have 
provided the strongest evidence that asthma result'i when 
cells in the immune system mistakenly become 
overactive. More import.antly, it opens the way for trials 
of a new generation of asthma drugs which block these 
cell.-. . 

The latest work has been done by Barry Kay and 
Andrew Alexander at the National Heart and Lung 
lnsl.itute at the Royal Brompton Hospital in London, and 
Neil Barnes at the London Chest Hospital. The team, 
along with others, have suspected for several years that 
the T- helper cell.-. of the immune system play a central 
role in asthma. When activated, these cells produce a 
range of "messenger" proteins called cytokines, which in 
turn trigger a set of evenL'i that lead to the constriction of 
the airway:;. 

The new findings appear to confirm that activated 
T- helper cells are the central culprit.-.. The researchers 
performed a clinical trial of the drug cyclosporin in 
33 patienL'i with i;cvere, chronic a.-.thma. Normally, 
cyclosporin i~ ui;cd to prevent the rejection of 
transplanted organs. It is thought to work by preventing 
the proce~.-. that activates T- helper cell.-., although it al'io 
inhibit.-. some other types of cell. (Extracted from New 
ScirmiJt, 15 February 1992) 
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<~nc linked to early hardenin& of arteries 

Sau..<;ages and cigarettes ma~· cause arteries to clog, 
hut a gene carried by :!4 per cent of the population aJso 
shares !inme of the blame. Scientists in T cxas said they 
had cracked the code for one such gene, and their results 
could help in predicting who is at risk. 

The gene is one of several that produce 
apolipoproteins. components of the lipoprotcins that 
shuttle cholesterol through the bloodstream and to the 
liver. Called APOe. the gene comes in several versions, 
or alleles. The three most common are called El. EJ 
and E4. 

Everyone has two wrsions of the gene. one 
inherited from each parent. Fifty·se\·cn per cent of the 
popula~ion is EJ / EJ, 24 per cent is EJ / E4, and 13 per 
cent i-; £1 I EJ; other combinations arc rare. 

James Hixson. a geneticist at the South-west 
Foundation for Biomedical Research in San Antonio, 
T cxa-;, examined DNA from 683 men. aged between 15 
and 34, who had died in accidents. He then compared 
the allele type with maps of the walls of major arteries 
removed during autopsy. 

Every subject had some plaque covering the 
interior wall-; of their abdominal artery. But those with 
the genetic combination £3 ! £4 showed the most 
damage; 32 per cent of the artery was covered. Those 
with the combination EJ I £3 were somewhat better off, 
with 29 per cent covered, while the E2 ! EJ group had 
23 per cent damage. 

The differences may seem small, says Hixson, but 
they arc statistically significant considering how young 
the subject<; were. The subject-; with the £2 / EJ allele 
had almost 40 per cent less damage than the E3 ! E4 
group, suggesting that the £2 allele has a positive 
effect on clearing cholesterol from the bloodstream. 

Other studies have linked the £4 allele to a higher 
risk of heart attack. In addition, Hixson found that the 
E1 allele is ai;.'iOCiated with lower blood levels of low
density lipoprotcin, believed to be the more harmful 
form of cholesterol. 

Screening young people for a genetic pre
disposition to atherosclerosis would pinpoint those 
who especially need to watch their diet and behaviour. 
Some :w genes have already been implicated in the 
body's cholesterol path-way, but Frederick Cornhill 
of Ohio State University says Hixson's research is the 
first to show that a single gene is probably ao; 
impNlant as any of the traditional behavioural 
causes of the disease. (Source: New Scienti.ft, 
15 January 1991) 

Gene therapy promises cure for cystic fibrosis 

~pecr.s of a cure for cystic fibrosis improved 
dramatically with the announcement that researchers 
have succcsdully introduced a corrective gene into the 
lungs of experimental rats. 

Ronald Crystal, leader of the research team, and 
his colleagues at the Heart, Lung and Blood Institute in 
Bethesda, Maryland have shown that they are able to 
produce a healthy \"Crsion of the cystic fibrosis gene into 
the lung tissue of rats, and that the cells then produce the 
key protein normally. 

The researchers have not ·cured· the disease 
because no experimental animal actually suffers from 
cystic fibrosis, but the prospects of a cure in humans are 
considered very good. Cystic fibrosis is the commonest 
fatal hereditary disease. 

Trials in human sufferers are still some time off. 
·Before we can go ahead with human therapy, we have 
lo demonstrate safety·, says Crystal. Safely tests are 
expected to take about a year. 

The genetic defect that causes cystic fibrosis was 
dic;covered in 1989, the result of collaboration between 
American and Canadian research teams. The faulty gene 
controls production of a protein that regulates the flow 
of chloride ions across cell membranes. The cell-; thltl 
line the lungs are particularly sensitive to a defect in this 
gene, and the result is a build-up of mucus. This 
encourages frequent bacterial infections, which 
progressively destroy lung ti'isue. Most sufferers die 
before they reach 30. 

The researchers look samples of an adenoviru..-; 
which infects lung cells and causes cold symptoms, and 
debilitated it by removing its means of replicalion. They 
then irL'iCrted a healthy cystic fibrosis gene into the virus 
and introduced it into the rat's lungs by a na'ial spray. 
As the genetically engineered virus makes it'i way to the 
cell'i' nuclei it breaks up and releac;cs the cystic fibrosis 
gene. In a way that the researchers do nol yel 
understand, the cell'i' machinery then processes the gene 
normally and produces copious quantitie:r. of the 
chloride-regulating protein. 

Because mucous membrane cell-; of the lung arc 
constantly shed, and have a lifespan of just a few weeks, 
the inlroduccd genes are gradually lost. Cry'ital and his 
colleagues found lhat after six weeks the level of 
introduced cystic fibrosis gene falls lo about 40 per cent 
of the original. Thi:r. means that the effect wears off and 
sufferers would have to have regular treatment. But 
because the protein is effective at extremely low level-;, 
Crystal guesses that repeal trealmenl.'i will be needed 
only every few monlhr.. 

---....~--
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The safety is.sut.>s under inn~stigation include the 
dkch of higher than normal levels of the chloride
n:gulating protein. the pote~llial for the cystic fibrmis 
ttcnc to get into olher cells, including germ cells, and 
;nuspccts of infection from a treated patient lo other 
f'\.'Opl.:. Crystal and his colleagues are confident that 
they will not encounter any major problems. (Source: 
.\"eK· Sdrntist, 18 January 1992) 

The ooao;itc that exploits the immune system 

A parasite that infects :?00 million ~pie around 
th.: world. and leads to the disease schistosomiasis. relies 
on its hosfs immune response to survi\·e. This 
di..cm·.:ry. by American researchers, offers clues to 
treatmenl5 that might o\·ercome the parasite. It could 
also lead to therapies for other common discast.--s, 
including TB and syphilis. 

Schistosomiasis. or bilharzia. is caused by 
fla1worms of lhe genu." Scliistosoma. The worms, which 
arc lransmined by infected snails, are common in parts 
of Africa and Latin America. Water development 
project .. , such a.'i the building of dams and irrigation 
sch.:mt.-s. appear to favour the parasites. They lay their 
eggs in human intestines, causing inflammation and the 
build-up of nodules known ao; granulomas. 

Granulomao; do a'i much damage as the parao;ite 
it<i.:lL They develop because the T-cells of the 
human immune system attempt to defend the body 
againsl tl;e para'iitc, causing inflammation. Until now, 
immunologists had thought that a complex mix of 
immune reactions was responsible, involving different 
T-ccll types and cytokines. the messenger proteins of the 
immune system. 

Now, however. James McKcrrow, Payman Amiri 
and their colleagues at the University of California at 
San Francisco have shown that one cytokine alone is 
responsible for granuloma formation. More surprisingly. 
they ha\·e discovered that female schistosomes will only 
lay their eggs when the cytokine is present. 

The team studied specially bred mice known a" 
SCIO mice which have no immune system: they lack T • 
and 8-ccll" !i<> cannol produce cell-; and antibodies 
against infection. When infected with SchiJtosoma 
man.wmi. lhesc mice did not form granulomas and the 
numher of egg.-; the worms produced wa'i sharply 
reduced. 

McKerrow and his colleagues then returned part 
of Ilic immune syslem of the infected SCIO mice hy 
injecting T -helper cell'i k:lown as Th:? cell'i. The~ cell'i 
produce a speci fie i.ct of c;,·tokines. By hlocking. each 
cylokinc in turn with a specific an1ibody and oh~n·ing 
what cf feet lhi~ had on granuloma formation, the !cam 
narrowed the ~arch lo one cytokine, TNF alpha. 

Next, the team injected schislosome-iofected 
Sl1D mice with purified T~F alpha alon..:. Graoulomas 
formed around the eggs 1h..: more TNF, the more 
granulomas. Also. the greater the dose of TNF, the 
more eggs the females laid. When the researchers 
cultured adult pairs of worms in the presence of varying 
amouois of TNF, egg-laying increased in line with the 
dose (Nacure. 16 April, p. 604) . 

The findings demonstrate the close relation:.hip 
between p~te and host. 

The research also has "profound implications" for 
therapy. be says. Blocking TNF with a specific antibody 
should stop the damaging granulomas and the laying of 
eggs. Another group of researchers on the same track is 
already testing an aoti-TNF antibody in humans. 

McKerrow is more cautious, because granulomas 
tum out lo have a purpose. While they certainly cause 
long-term disease, they may prevent a more acute 
disease. Schistosome eggs secrete a substaoce, as yet 
unidentified, that is highly toxic to the li"·er. The 
granulomas prevent the toxin from escaping, suggesting 
the immune system has evolved this form of partial 
protection. McKerrow is working with a team al the 
University of Wales lo identify the toxin and make a 
specific antibody lo block it. The two treatment-; could 
then be tested together, he hopes. 

Granulomas arc an important cause of the damage 
caused in TB and syphilis, among other infections. 
Anti· TNF therapy might also help these diseases. 
(Source: New Scientist, 25 April 1992) 

Gene iiivcs clue to how cancers erow 

One of the many contributory factors in cancers 
could be the gene pSJ, according to American 
re~archers. 

Mutated p53 genes arc found in cancers of the 
colon, lung, breast and ovary. Scott Kern and colleagues 
al the Johns Hopkins University in Baltimore have 
shown that when the protein made by a healthy p53 
gene attaches to iL-; binding site on DNA, it can trigger 
a neighbouring gene to make it-; own protein. As mutant 
p53 genes arc found in human cancers, the rc!">ult adds to 
evidence that p53 is crucial to tumour growth. 

Scientist" believe that p53 triggers genes to 
produce protein!\ which in iurn supprcs.., cell growth. 
When the p53 gene mutalcs, cell-; grow oul of control. 

The researchers spliced the DNA binding site for 
normal p53 next lo lhc gene that codes for 
chloramphenicol acetyl lransfcra.<;e (CAT), an ec...ily 
detected protein. They !hen inserted this .'iequcnce into 
human coloreclal cancer cells. 
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~ormal p53 protein actinted lhe CAT gene. and 
1he more p5.~ binding sites added in a row. the more 
CAT was produced. But "·ariants of p53 produced by 
tumours could not trigger the CAT gene lo make 
protciru;. (Source: s~-- Scimtist. 16 May 1992) 

Cancer drlJ&S tar&cl cells that Qlher ueatments 
m~-; 

Clinical trials arc beginning of lhree new drugs 
which target cancer cells that conventional chemotherapy 
and radiotherapy cannot reach. The agents attack cells 
which are hypoxic. that is. cells with a lower-than-usual 
level of oxygen. 

If the agents pro,,·e acceptable they will probably 
go into further trials in a wide range of tumour types 
including breast. bowel. cervix, lung and brain. 

The structure and function of blood vessels in 
tumours tend to be disorgani7.ed. As a result. some cells 
have poor blood supply which leads to a lack of oxygen. 
These hypoxic cells are doubly protected against existing 
cancer therapies. C}1oxic drug..<; reach them only in low 
concentration.-;. And. because of their low level of 
oxygen and nutrient'\. hypoxic cello; have a relatively 
inactive metabolism. Thi-; means they may not be 
undergoing the cellular proces..'iCS lhat chemO(herapy 
disrupt.-.. Radiotherapy is alc;o ineffective against 
hypoxic cell'\ becau.<;e oxygen is necessary to damage 
DNA permanently. The new agento; are different. 
Re~archers have shown that the agent-; are converted 
inlo their active, cell· killing form in a reducing, or 
oxygen-poor. environment. 

One is a quinone known a..-. E09. Research on 
E09 ha<; been conducted by Briti-;h, European and 
American cancer research organi7.ations independently of 
any single pharmaceutical firm. The drug will soon 
begin trial-; in Rotterdam in the Netherlands. 

The other two drug..-. arc Sterling Winthrop's 
compound WIN 59075 which is starting trial-; in Gla-;gow 
and RB ti145, a compound developed by Britain's 
Medical Rc!iearch Council's Radiobiology Unit, which is 
ba<ied al Harwell. 

The new drug.o; arc converted to their active 
form by cell cn7ymcs; E09 is reduced by DT · 
diaphora.o;e. The conversion can happen in any 
cell where the right enzymes arc found, but in the 
normal, oxygen· rich cnvironmcnl the active form is 
quickly oxidized back to the less toxic parent drug. 
Only in hypoxic condi1ions is lhc active form stable. 
Once in a hypo:icic cell, the drug.o; dcslroy DNA, 
chopping it up into small pieces. 

The drug.o; arc presently being tested only for 
~1fcty and lo a.<,.<;e:r.,<; the righl dosage. (Source: New 
ScientiJI, 16 May 199:!) 

A critigl ccne is identified in cell life 

Searching amid the twisted wreckage of 
chromosomes found at the heart of nearly all human 
caD\."Cr cells. scientist-; ha,·e identified a handful of 
molecular aberrations that seem to be. not the incidental 
dcbri-; that comes wilh malignant tr.msformation. b11t the 
fundamental defects that helped spawn the anccr in the 
first place. 

Among the most dangerous and widespread 
mutations they have found is one that disrupts a gene 
with the name of myc. Whether in tumours of the 
breast. brain. bladder, blood, lung, colon or other body 
parts. m ye has been seen. 

The gene is so frequently disturbed in cancer 
ti'i.Suc, and in its normal guise it bears so many trade 
marks of being critical to lhe life and upkeep of all body 
ceUs, that researchers cannot help but call it McGene. 
Everywhere they look, there it is, lhe myc gene. After 
nearly two decades of alternately dabbling with the gene 
and then abandoning it as too hard to decipher, 
researchers have made a series of breakthrough 
di'iCoverics that arc bringing thi-; extremely important 
molecule into focus. Many of the results arc ba'iic 
revelations about how a cell knows when to divide, when 
to mature, and on occa-;ion, when to commit suicide for 
the good of the body. 

The preliminary findings have implication..-. for 
cancer treatment, possibly in lhc near future. Scientist<; 
believe the gene may prove valuable as a prognostic tool 
for breast cancer, a.-; a way of di-;tinguishing between 
early brea-;t tumours that can probably be treated 
successfully through simple surgery, and highly 
aggressive cancers that arc likely to recur and thus 
should be treated with the most blistering chemotherapy 
available. 

In a study published in the journal Cancer 
Research, scientists from the Netherlands said that 
women whose brea'\l cancer cell-; harboured an abnor
mally high number of myc genes were far more likely 10 

suffer a recurrence after surgery than women whO!ie 
malignancies lacked signs of aberrant myc amplification. 

Test-tube and mou.<;e cxperimcnto; al<;0suggcst that 
of the many genetic flaws in the average cancer cell, the 
myc defect is !\O na.c;ty that ito; elimination alone may be 
enough to cure or at lca.'it tame a substan•ial fraction of 
tumours. 

Using medications that have been around since 
the 19605, Dr. Geoffrey M. Wahl of the Salk Institute in 
La Jolla, California, and Dr. Daniel D. Von Hoff of the 
University of Tcxa-; Health Science Ccnlcr in 
San Antonio have manJgcd to corrc.:t myc defects in 
cultured cancer cell-;. The drugs work by encouraging 
the cello; to eject their cxcc:r...-. copies of the gene. and once 
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lh1~ perilou.-;l~ amplified gen~ are elimicaled. the cells 
r..-~·..:n la a !'.l.'Cmingly non-cancerous stale. 

The researchers are now exploring whether this 
approach ha.-; an~· medical value. They have begun 
clinical trials for lhe treatment of ad\Clllccd ovarian 
cancer through the u.-;e of a drug called hydroxyurea. 
which combats abnormal gene amplification. They 
~u,.pecl lhal lhe myc protein is 3 kind of toggle switch, 
sitting at the junclion of two options an active cell must 
choose hctwcen: to proliferate with aerobic vigour. or lo 
differentiate into a more sedentary state as a mature 
member of the lung. breast or other organ. 

The m ye prolein s...-ems to be neccssa::y for a cell 
to begin dividing and to keep dividing. and it must be 
firmly silenced before any cell can malure into its final 
'.\lage. 

Biologi.-;t-; ha\·e al'\O l:k.-cn delighted lo discover the 
panncr of the myc protein. another enzyme with the 
name max. which myc must embrace before it can do 
Jnylhing in the cell. The identificat10n of max has 
allowed scienti.-;t-; to begin figuring out precisely how 
myc encourages an art like cell division. 

But of greatesl surpri.-;c to those in the myc field, 
biologist-; at the Imperial Cancer Research Fund in 
London lately have found si.ill another ta-;k of the myc 
protein. one thal on firsl com.ideralion flout<; common 
sense. Dr. Gerard I. Evan and his colleagues discovered 
that lhe myc protein, famed as a master of cell 
proliferation. can al'\O initiate cell death. When cells 
~rowing in a test tube arc stripped of their nutrients. the 
myc protein start<; a violent chain reaction called 
apoptosis. culminating in the cell-;· demise. 

Dr. Evan proposes that, while the idea of linking 
cell death to cell growth seems counter-intuitive, 
evolution had good rea-;on to make the connection. Cells 
must he able to divide in a healthy body to replenish lost 
lis.,uc. he said. but should that division encounter any 
~orl of difficulty, like a disturhancc in surrounding 
biochemical signal-;. and the pos.sibility of renegade 
~rowth arises. the safest course for the cell to take is to 
sci a ~uicidc programme in motion. (Source: 
lfllcrnatirmal Herald Tribune. 7 May 1992) 

UV radiation tied to human cell mutation 

Scientist<; for the first time have clearly 
<l..-mon~trated that a mutation in human tumour tis.<;uc is 
lied to uhraviolct radiation. 

Led by invei;tigatori; at the Yale School of 
Medicine (New Haven, CT), a rc~arch group ha., 
detected the genetic damage that result.., from cxces.-;ivc 
i;un exposure. They found that in patient\ with 
..,quamous· cell carcinoma, uhravinlct ray~ disable the p53 
)!enc which control.., cell growth and ha.-; been linked to 
\ ;1ri1111' cancer .... 

Until now, there was little evidence about what 
causes the gene to mutate, but scientists suspected that 
en,·ironmental factors. such as chemical carcinogens. 
sunlight or radiation. were responsible. 

There are data suggesting that people who inherit 
a mutated version of p53 (or other tumour suppressor 
genes) are more susceptible to cancer. But the majority 
of scicnti..~ believe that most cancers develop when 
these genes are deactivated through a spontaneous 
mutation during cell division or from exposure to a 
carcinogen. Now, they have proof of this connection. 

Results show for the first time how a common 
human carcinogen works. says Douglas E. Brash. PhD .• 
a biophysicist who is assistant professor of therapeutic 
radiology at Yale University School of Medicine and a 
member of the Yale Comprehensive Cancer Center. He 
led the eight-member, multidisciplinary research team 
from Yale, Massachusetts General Hospital (Boston). 
Dcrmatopathology Associates of New York in New 
Rochelle, and University Hospital in Uppsala. Sweden. 

The researchers examined the tumour tiMue of 24 
people with squamous-cell carcinoma. In 58 per cent of 
the patients, the p53 gene bore a specific mutation that 
is typical or the kind that occurs when genetic malerial 
is exposed to ultraviolet light. 

In laboratory studies. ultraviolet light alters DNA 
in two ways, Dr. Brash explains. First, it links 
neighbouring thymine and cytosine bases. Mutations 
occur where two of these cytosine-thymine pairs are 
adjacent. When cellc; divide and copy their damaged 
genetic material, the cells' en1ymcs can mistakenly 
substitute one or both bases with a different ba-;c. 

The second unusual consequence of ultraviolet 
light, and the tell-talc sign of a mutation caused by this 
type of radiation, is that wh'n the cell repairs the 
damage, one particular base substitution predominates -
in this case, where two neighbouring DNA ba-;cs arc 
cytosine, they arc both mutated to thymine. 

When this occurs, the gene manufactures a 
defective protein that destroys the cell's growth 
regulatory i;ystem. The newly produced cell and all 
subsequently produced cell-; will contain this same 
mutation. 'Thus, a tumour could show the footprint<; of 
sun damage that occurred decades ago", Dr. Bra<;h point-; 
out. 

Scicntistc; have found disturbances in the p5J gene 
in practically every type of tumour they ha.,·c examined, 
including malignancies of the colon, brea-;t, lung, kidney 
and brain. They believe a dif,ruption in p53 may be a 
critical ~tcp in r.anccrous transformation, though they 
think several mutations arc involved in full· blown 
malignancies. In the cac;e of skin cancer, Dr. Bra.<;h 
suspect-; that the other changes involve additional genes 
or <;unlight damage to a pcr~m\ imm~nc system. 
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Dr. Brash anJ his team are now planning to 
examine melanoma and basal ce!I tumours to see if they 
also bear p53 damage by ulua,,"iolet ray-s. Scicntisls 
hdiew md.o.noma may· result from blistering sunburns 
that occur during adok.~ncc. 

Researchers hope to use t'ie findings to de\'elo('I 
new trcatmenl'i for skin cancer. For all Olher types of 
cancers. treatment must be administered systemically. 
For skin cancer. since the k.-sions arc acces..'iible. a non
in,,·a.'ii\"C. DNA-directed therapy may be pos.<;ible. 
cicplain." Da,,·id Lcffcll. M.D .. chief of dermatological 
surgery at Yale. -11 may become possible to inject 
paticnl'i with the corrected genetic pallem lo induce a 
ckme of cdl'i that would di,,·ide in a normal fashion·. he 
!'ays. though he stresses this application i.'i probably years 
away. 

Morem.-er. with a knowledge of the precise 
!?enctic ddecl. if scientisb can determine which 
ultrniolet wa\·clength..'i arc responsible for causing the 
mutation. it might be possible lo de\'elop specific 
sunscrccn.'i to block these particular wavelength..'i, 
Dr. Lcffell says. (Source: Genetic Engineering News. 
January 1 '19.:!) 

Potential treatment for sepsi.'i developed 

A natural antibiotic could be a potential treatment 
for sepsis. The agent, called bactericidal/permeability 
increa.'iing protein. or BPI, exi.'it'i naturally in human 
white hlood cell'i. It holds promise in the treatment of 
sepsis because it specifically attacks and kill'i 
gram-negative bacteria. and also neutralizes 
lipopolysaccharide (LPS). the toxic part of endotoxin (a 
poison rdea.'iCd by gram - negative bacteria). 

The research was conducted by 
Ors. Peler El'ibach and Jerrold Weiss of New York 
Uni\·ersity Medical ('c:iter (New York, NY). in 
collahoralion with scienlist'i from Xoma Corp. in 
Bcrkelcy. CA. The scientist<; used lhc cloned BPI gene 
lo produce larger quantities of lhe protein and derivative 
fra!?mcnts containing the active regions. 

In laboratory experimenl'i, a fragment of natural 
BPI when added to whole blood, both killed bacteria and 
~lopped 1hc liClf-dewuclive ha;l responses triggered by 
endotoxin. 

In ~ram -negative sepsis, endotoxin slim ulates the 
body\ rclea.o;c of a variely of substances including 
tumour necrosis factor (TNF). interleukin- I (lL-1 ), 
inlerleukin-ti (IL-6) and inlerleukin-8 (lL-8). The 
rclea.o;c of these !iUb!ilances leads to clinical problems, 
including kidney and her dysfunclion, blood 
coagulation abnormillilics, rcspiraiory dislrer...-. and 
circula1ory insufficiency. 

The scientisls have .-.hown 1ha1 a fragment of lhe 
RPI mokcule inhibit.-. the rclca.o;c of TNF, IL-6 and IL-14 

from while blood cells. (Source: GmLtic Enginttring 
.V~•H. January 19'1:) 

No,.-cl (unction di:ico"-crcd for cD{ic fibrosis gen,; 

In lhe lv.-o years since lhe cloning of lhe cy--stic 
fibrosis (Cf) gene. e\idence m mounted thal tbe ge&e 
produces a prolein thal ushers chloride ions out of cc&. 
Many researchers b\'e come lo belie\'e that all of the 
symptoms of the deadly diseag: deri,·e from the mutant 
protein"s failure lo perform this t-asic function. But a 
parer in Scicrc~ by Neil Bradbury. Ke,,·in Kirk. Robert 
Bridges and their colli:aglJe!. at the Unive~ity of 
Alabama suggests that the CF protein controls other 
cellular p~ besides chloride secretion. 

Their group found that the CF protein (known lo 
researchers as the CFTR, for cystic fibrosis 
transmembrane conductance regulator) regulates the 
insertion and removal of membrane on the surface of 
pancreatic cells - one of the ccil types affected by CF. 
A defect in lhis process could p<>lentially cause a host of 
changes in both the cells and their environment, since 
membrane insertion and removal i.'i an important way for 
cells to con1rol both secretion and placement of proteins 
on their surface. When membrane- bound \'esicles inside 
the cell iusc with the plasma membrane that surround'i 
the cell, prOleins in.'iide the vesicles are released to the 
outside, and protein.'i in the vesicle membrane become 
part of the plasma membrane. 

The in.'ipiralion for the group's experiment<; came 
from lhe finding of their Alabama colleagues 
Eric Sorscher and Ray fri77.ell that a CFTR-containing 
cell line add'i membrane lo it'i surface in response lo the 
inlracellular mes.o;cngcr, cyclic AMP (cAMP). Since 
cAMP triggers CFTR-related chloride conductance, 
Kirk and Bridges wondered whe~her CFTR might al'iO 
play a role in cAMP-slimulated membrane insertion, or 
exocytosis. To find oul, the team studied a line of 
pancreatic cell'i derived from a tumour in a Cf patient. 
The cell'i contain defective CFTR, and the researchers 
found that lhey do nol have cAMP-!'itimulated 
exocytosis. But when normal CFTR wa.'i added to the 
ccll'i, cAMP did trigger exocytosis, and aL'iO inhibited 
endocytosis, or membrane removal. This !>Uggested 
CFTR wa.'i controlling ho1h proce..,,o;cs. 

"I think it is quite an important ohscrva1ion. thal 
CFTR is not a prolein lhal just docs it'i job in 1hc pla.'ima 
membrane bul is al'iO involved in intracellular procer..'iCs". 
~ys Michigan's Collins. "It will open a new area of 
invcsligation." 

Despite such enthusia.'im on the part of some of 
his colleague!'>, Kirk is quick 10 warn againsl making too 
much of the finding. "The mO!il I would ·Nani to 
inlerprcl from our work is that CFTR i!'> a participanl in 
the rcgulalion of exocytosis and endocytosi!!>", he !\ays. 
By doing so, it could he influencing lhe placement of 
important prolcins on lhc cell surface, bul lhrre j., no 
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c'l.iJcnce ~d 1ba1 lbal i5 so. And. he adds. SC:\·er.tl ol~r 
big L'-"U'--s. remain 10 be resoh·ed: docs CTFR pla~- a 
similar r-* in Olher cdJs kno••n to ~affected by cystic 
fibri~:' If ii docs. how docs i, .:onuol the membrane 
flow from 1he surface of the cell. or from 1hc 
mcmhrane-bound compartmenlS inside lhe cell? And is 
ii aclin~ as a chloride channel. or in some comple1ely 
no""d wa~·? (Extractc:d from Sdoru. Vol 156, 
2-1 April lW~) 

'."cw vector pulS payload on th< outside 

The quest for 1hc perfect gene delivery systcrr. has 
al 1imt.-s seemed one of those im~ible dreams. In the 
eight year.; sine.: scicnlists have ~n p:tcbging beal1hy 
gent.-.; in ,;rUSc.-s for deli,;ery inlo cells. Ibey have 1ested 
a danJing and imaginali,·e amay of potential ,;r.i1 
\·ectors in Sc!arch of the one that combines maximum 
efficiency with optimum safety - but all approaches fell 
:;horl of perfection, because those lhal were efficient 
were oOl al,.,·ays safe. One reason for the problems was 
that in c\;ery one of lhose approaches, lhe DNA was 
packaged in.'iide the "·irus, and Ibis meant viral genes 
were transported into lhe cell along with the therapeulic 
gent.'!'>. A team of scienlists from lhe Universi1y of North 
Carolina al Chapel Hill and the Research Institute of 
Molecular Pathology in Vienna, Austria, have announced 
a new wctor that takes ad,·antage of a virus's abili1y lo 
gel inside of cell'\, while inactivating the \·irus's genes. 
lnsh:ad of packaging the DNA inside the virus, they 
hook ii on10 the OUL'iide of the \·iral sheil. 

Reporting in the April issue of Human Gene 
TI1~rup}-. David Curiel, Ed Hu and colleagues al the 
lI nivcrsi1y of North Carolina at Chapel Hill and 
collahoralors Ernsl Wagner, Mall Cotten and 
Max Rirns1icl al the Research Institute of Molecular 
Pathology in Vienna, Au.stria, describe the new vector, 
which in addi1ion to iL'i potential safety advantages can 
carry more DNA 1han traditional viral veclors. 

As innova1ive a.'i it i'i, however, this "new" vcclor 
i'.\ hut a lechnical varialion - though an intriguing one -
on a well-established theme. Researchers in laboratories 
in1crcs1cd in curing respiratory illnesses like cystic 
fihrosi~ have used the same v·irus - adenovirus • because 
ii ;_., able lo larget the epithelial cells lining the 
rc~piralory tract. But un1il now, adenovirus had a large 
drawback - it carries with it iL'i own genes. As Curirl 
put~ it "The good 1hing about adenovirus is that it 
enlcr!O cello;, and that's what we want. The bad part is 
1ha1 it carries with ii ils own genes." 

The capacity for entering a cell, Curiel no1cs, 
resides in lhe virus's ou1cr protein shell; none of lhe 
viral genes arc needed for enrry or c1Jntribu1e to the 
sy,.rcm"s efficacy. So Curiel and his colleagues have 
ci1hcr dcleccd or otherwi~.: inactivated the adeno\.·iral 
gcne1>. But lhe real innova1ion lies in their deci'iion lo 
lclhcr rhe DNA to 1hc oUL'iidc of lhe viral coal using a 
1:hcmical linker. 

The t.ransporter consi:;tiog of the \·irus and irs 
linked DNA cnlcrs the ceU via a surface receptor and 
gets taken into the nucleus "·ia normal cellular uptake 
and tnnspori p~ Once in the nucleus, the 
therapeutic gene can be exp~ along wi!.h native host 
genes. In test tube studies, lhe imported genes were 
eitp~ at a high le\-cl ri,·alling the besl of the 
traditional gene deli\-ery s~"Slems. Since Jc,·elopiog the 
system, Curiel and his coUeagues have been stunned by 
its po1ential versatility. Part of lbat versatility comes 
from the linker that attaches the ON.\ to lhe vir.tl oo;,t. 
The linker binds to the ,-irus by means or ilD antibody 
molecule specific for adcDO\lrus. At the Olher end or 
the illltibody is a chain made up or lysine amino acid 
units. Lysine, Doles Curiel, combines indiscriminately 
and spontaneously wilh nucleic acids, so just about any 
nucleic acid - not just DNA but also RNA - can be 
fastened to the ,;rus. This, he says, may make the 
system useful for antiviral therapies that require 
antisc:nsc RNA as wel' as for gene therapy. 

And there are Olher benefilS to putting the DNA 
on the outside. Until now, lhe size of the viral shell, like 
a suitcase stuffed to bursting, dictated the size of 1he 
DNA molecule thal could be transported, wilh mOSI 
v·iruses capable of transporting molecule5 no larger than 
7,000 bases - slightly more than the cystic fibrosi5 gene 
wil~out its regulatory regions. In contrast, Curiel and hi5 
colleagues have ustd the new vector to transport 
48,000 bases of DNA successfully. They are now 
gearing up lo test their system with yea'it artificial 
chromosomes that include several hundred thousand 
bases. (Source: Scic:;ice, Vol. 256, 24 April 1992) 

T -cells involved m rheumaloid arthritis 
discovered 

The Immune Response Corp. ha.s discovered 
specific T-cells in the joint tissue of rheumatoid arthritis 
patients thal arc implicated in the destruction of joints in 
these patient-;. Preventing the auack by these cells may 
halt the rheumatoid arthritis disca.c;e process and provide 
an effective treatment for the millions afflicted with this 
dio;ca<;e. 

The company has disc•wcrcd lhree closely related 
populations of T·cclls, VBl7, VB14 ?.nd VB3, in the 
joints of rheumatoid arthritis pa1icnL<i. Immune 
Response believes lhat these T ·cell<i iniliatc the 
au1oimmune auack against the joint tiS-'iUC in rhcumatoiJ 
arthri1is patients. The T-cclls thcn recruit ol'1er immune 
cells to the joint, initiating a ca'icade of evcnLs that leads 
to inflammation, pain and join! deslruction. 

Traditional therapies for rheumaloid arthritis have 
addres.r,ed the disca.o;c symploms, bur have nor hailed lhe 
underlying attack againsl joinLs by the immune system. 
Immune suppres.'iive therapies may inhibit !his attack. 
hut also weaken the immune syslem's abili1y to fight 
infections and disea.o;c. With the discovery of specific T · 
cells causing rheumatoid arthritis, therapies can now be 
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largch.-d at this small pop-.lation of T-ceUs •ithoul 
~-ompmmi..~ng the immune system .. 

Immune Roporuc is developing therapeutic 
'l:accilk.-s h3scd on n-reptors found on these specific T -
cells. The vaccines arc intended lo stimulate the immune 
s~-stem to inhibit or destroy these distase-causing cells 
and thereby prewnl the destructin~ immune cascade at 
its initiation .. Such an approach could pro,.ide a long
~ing. safe and effective treatment for rheumatoid 
arthritis. (Source: BFE. Vol.. 9. No .. 1-2. 
January/February Jl_Jq~) 

t;niversity ecne beat 

Protein m.-kft'S may pnm* du~ to tradic-.diag 
rheumatic rner 

lJnivcrsit~· of Florida (Gainesville) researchers 
lu\·e di..~o\·ered special protein markers in the cells of 
pt.'Oplc with rheumatic fq·cr that could lead to the 
prnention of the disease.. They ha\re found that a 
protein called 70- KD occurs in high concentrations only 
in lhe cell.. of patients with rheumatic re ... ·er or the 
parent'> of those indi\·idual'i. This suggests a possible 
gcnelic predi..'>po.<.ition for contracting the disease, 
explained Dr .. Elia Ayoub, chief of paediatric infectious 
di..'iC.l.'iCS al UFs College of Medicine. 

"The presence of the protein markers appears to 
be rclalcd to rheumatic fever and lhe susceptibility of an 
indi..,.idual lo develop it. Further research using the 
prolcin al"° may reveal the reason why certain people 
who become in fectcd with strep develop rheumatic fever 
and why others do not", Dr. Ayoub said. Since these 
markers may give physicians the ability to identify 
individualc; who arc likely to de\·elop rheumatic fever, 
people with the prolein present could be placed on 
an1ihio1ic therapy to prevent the development of the 
discac;c. 

Sci~ntists discover tumour antigms 

Dr. Thierry Boon and co-workers at the Ludwig 
lnsti1u1c for Cancer Research in Brus..-.cl<, have found 
1hrce related human tumour antigens on human mela
noma cell.... The proteins provoked strong killer T-cell 
acli\·ity in test iube cxpcrimcnL'i, and were found on the 
cancer cells. hut not on normal cell ... of the skin, lung, 
liver and ·:l~whcre in the hody. 

The~ finding.c; suggest that the antigens may be 
mutations that occur a.'> part of the 1ransformation of 
normal cell., to cancerous ones. In addition, they may 
prm.ide good target., for a vaccine. 

Purdu~ rewanhrn d~dpher &:ode or 
virus protein 

New findinit-c; at Purdue University f'lt/. Lafayette. 
1!'11) provide insight.., on the role played by proteins in the 

life cycle of a \oirus. and furnish:- ~'failed picture or the 
shell or a lipid-coated ,,irus .. 

·Generally, a protein has a single function in a 
virus·. says Michael G. Rossm:mn. Purdue's Hanley 
Distinguished Professor of Biological Science. ·1n this 
case, the "iral protein shell performs a number or ~ts. 
ilcting almost as a ncrn centre for the \oirus.• 

The team mapped the Sindbis virus, which is 
carried by insects and can cause various complications in 
humar.s, including encephalitis, fe..,-er, arthritis and rash. 
The thrtt·dimeasional map th.:y developed. in 
collaboration with a team al lhe University of Giessen in 
Germany, reveals that the protein shell of the virus has 
a distinct structure that allows it lo play many roles in 
the life cycle of the virus. One or the main functions of 
this protein is to act as a serine proteinase. Its structure 
is similar to certain digestive enzymes, and may help 
scientists understand bow other proteinJSeS perform their 
functions. 

Duke ftSean:hers meal struc:tmT or brain protein 

Researchers at Duke University Medical Center 
(Durham, NC) and Emory University (Atlanta, GA) 
have isolated and cloned the gene for a brain protein 
believed to play a role in depres.sion and other 
psychiatric syndromes. The protein is a transporter that 
carries serotonin between nerve cell<;. Scientists believe 
that some emotional behaviours are physio-logically 
controlled by the movement of certain neurotransmit~~rs 
between brain synapses.. Serotonin, found in the mid -
brain and brain stem, is known to regulate affective 
behaviour.. Researchers know that patients with 
depres.c;ion, obses.c;ive-compul.,ivc disorders, panic 
disorders, bulimia and obesity, show abnormalities in the 
lransmis.c;ion of serotonin. By knowing the structure of 
the transporter proteins, and isolating and cloning their 
genes, researchers can design drugs that will fit into 
the transporter, thereby limiting the uptake of serotonin, 
and reducing the affective disorder that the scrotonin 
cause!;. 

Jdrenon ~archers identify gene that binds 
skin 

Jouni Utto, M.D., Ph.D .• and co-workers at 
Thomae; Jefferson University (Philadelphia, PA) have 
identified a collagen gene responsible for holding skin 
together and have linked a site on this gene, found in 
several large families, lo a form of epidermolysis hullosa 
(EB), a severe, inherited skin disca.-.c. In separate studies 
using normal cultured skin cell.,, researchers were aL'iO 
able to stimulate the gene to increa.-.c collagen production 
nearly seven- fold. 

The findings C.'lnfirm long·hcld a.<,.'iumptions 
about the role of type VII collagen, a majo~ component 
.1f anchoring fibril., found in normal r.kio wh,rc 1he 
epidermi~ and dermi~ meet. The~ fibril~ bi,nd the inner 
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and outer la}er.> or skin l<~clher and play a role in 
wound healing and in keeping skin taul. 

The genetic finding provides a means of 
identifying carriers or th.: "baJ" gene among families 
with dominant d}-strophic epidermolysis bullo:sa. a form 
of EB that c.iUSl.-s skin to form blisters within the dermis 

and ~""°' in n..-sponse to minor contact. Based on 
preliminary findings in cell cultures. researchers hope to 
Je\·elop topical ointments. autologous skin graflo; and 
other sl;in-rcpairing treatments for this disease. by 
stimulating the gene to produce healthy protein fibrils. 
(Extracted from Genetic Engineering !\ews, 
January 199.:!) 

Gene for \·ital enzyme cloned 

Researchers in Japan report the first 
dctcrminalion or the genomic structure and chromosomal 
IOl:ation of the human gene for aromatic L-amino acid 
Jecarboxyla.<;e (AADC). The findings are important 
because AADC catalyses the conversion of L-3,.f
Jihydroxyphenylalanine (L-DOPA) and L-5-hydroxy
lryptophan (l-5HTP) lo dopamir:e and serotonin, 
respectively. key neurotransminers in the central nervous 
system. The genetic data could also be useful for 
analysing the molecular mechanism behind recently 
n:porteJ ca.~-s of AADC deficiency. The study was 
conducted by Toshiharu l'iagab· .. of Fujita Health 
University (in Aichi) and co-worl . .:rs there. at Nagoya 
Uni\:ersity School of Medicine, and at the National 
Institute of Radiological Sciences (in Chiba). In addition 
10 cloning the gene and assigning it lo chromosome 7, 
lh..: researchers addres..<;ed the question or whether 
Jecarboxylation of L-DOPA and L-5HTP are mediated 
by the same e01:yme. AADC, in view of differences in 
kinetic parameters of lhe two reactions and Other 
evid··nce. They find AADC catalyses both 
decarboxylations, bul that minor changes, such as from 
p<J~l - translational modifications. could account for the 
di:;parities found in previous studies. (Reprinted with 
r«:rmis..o;ion from Chemical and Engineering News, 
It, March 1992, p. 26. Copyrighl (1992) American 
Chemical Society) 

Rrsan;h on animal &rnes 

Mitsubishi Kasei isolaces cartilaee erowth factor 

Mito;ubishi Ka'\Ci Corp., Tokyo have announced 
that join! research with Fujio Su1uki of Osaka 
lJ nivcrsity ha.o; led to isolation of a cartilage cell growth 
faclor from foetal bovine epiphysial cartilage. The 
factor is a protein wilh a molecular weight of aboul 
25,llOO and consiMs of 121 amino acid residues. 
According lo Mito;ubishi Kasei, lhe factor shows 
potential for the trealment of bone fractures and 
Jisorder!i of bone and carlilage. The company 
plans lo continue with animal experimenls 
to furlhcr clarify slructural and functional a.~pcct~ of 

rhe compound. (Source: McGrattr Hills Biocn:hnolog_,. 
;'\:~111rs14·atch, 20 January 199.:!) 

Ancient bees buzz back lO life 

Quirks of preservation sometimes offer an 
extraordinary glimpse of the past, as a team of molecular 
biologists is learning. The American researchers ha\·e 
shown that stingless bees entombed in sticky resin 
bel~n 25 and 40 million years ago contain surprisingly 
intact fragments of DNA. 

The bees. found in the Dominican Republic, now 
hold the record for the oldest DNA. As impressi\·e as 
the age of the bee DNA is, the size of the fragments is 
even more important. Most ancient DNA is found in 
strings of about 500 nucleotide bases; 1,200 bases is the 
record. The bee DNA is reportedly between 6,000 and 
10,000 bases long. That should be enough to provide a 
snapshot of the ancient past. (Source: New Scie11tisr, 
4 April 1992) 

Cancer compound found in cuttlefish 

A mysterious ingredient in cuttlefish ink may be 
effective in fighting cancer, say researchers in Japan. 

Jin'ichi Sasaki and his colleagues at Hirosaki 
University in northern Japan partially purified cuttlefish 
ink into a mixture consisting mainly of a conjugated 
glucide (in which sugar, protein and lipid units are 
combined). They tested it on 15 mice which they had 
implanted wit•• tumours. 

The researchers injected each mouse with 
three 200-milligram doses of the compound on the 
second, fourth and sixth days after the tumour 
transplanl'>. They found chat nine of the mice 
recovered and were :i;till healthy two months after the 
experiment began. However, a control group of 
15 mice, which were given no injections, all died within 
three weeks. 

Sa.o;aki's grnup, and another team working from 
the nearby Aomori Advanced Industrial Technology 
Cenire, are now planning to idenlify and isolate the 
active ingredients in the ink, and then synthc:i;i1.c it. 
Although the study is in its early :i;tages, Sasaki says he is 
encouraged by the fact that 60 per cent of the mice that 
they tested recovered. 

He believes the compound works by activaling 
macrophages, a lypc of white blood cell, near the sile or 
the tumour. This would incrca'\C the body'i; immune 
response to the tumour cells rather Chan fighting the 
cancer cells directly. 

Sa.o;aki recenlly published the work in lhc Japaner.c 
journal Biotherapy. (Source: New Scientist, 
25 April 1992) 
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P1L.~icide based on sri<kr loxin 'enc 

The significance of spiders lo farming was 
~uenglhen1L.-d ~ week when scienlisls al Sall Lake 
Cily- based Nalurai Producl Sciences Inc. (fl.o"PS) 
and F!\.tC Corporation announced lht NFS has 
succ1L.-s...-.fully produced in its Ltooralorics a genelially
cnginecred. orally-ac:i,·e pesticide based on a spider 
toxin gene. 

The work is the result of a lhree-year 
collaboralion be1111;ecn NPS and FMC Bolh companies 
bdic,·c lhal biopeslicidcs of this type represent a new, 
cn,·ironmcntally-safe approach to crop pest cootrol, a 
multi-billion dollar per year industry. 

NPS M:ientists have identified a spider toxin lht 
is lethal lo major crop pesl" bul apparently harmless to 
mammal<;. including humans. This toxin breaks down so 
rapidly in the environment. it cannot be used like a 
conwn1ional chemical pesticide. 

In nature. the loxin is delivered lo the insect as 
part of lhe venom the spider injects into ils prey. In 
facl. lhe toxin itself is not effective when louched or 
eaten. While this provides an even greater (e,·c( of 
cn\·imnmenlal !Wifely it creates a technical problem for 
the praclical dcli1;ery of the molecule. 

To deliver thi" fragile molecule to its insect 
largcls. NPS ha., inserted the cloned spider toxin gene 
into a virus exclusively infectious to certain insccl<;. The 
virus hcgins producing spider loxin internally when the 
insecl cal\ the virus. leading to paralysis and death of the 
insect. 

NPS ha., aL'iO removed a different gene from lhe 
\irus 10 add another layer of environmental safety. The 
rcmo\·ed gene would normally allow the virus to survive 
in 1he soil aflcr the insect host dies. (Source: Chemical 
Markt>rin1: Repnrrer. 20 January 1992) 

Of mice and men ... and rabbits 

Ben Koop of the California Institute of 
Technology reported comparisons or long stretches or 
ONA between humans, mice and rabbiL-;, including one 
1ha1 wa\ a slaggering 96,000 ba'iCs long. This is the most 
exlensi,·e comparison or DNA between species, and 
reveal-; somelhing or the Byt.antine way-; in which DNA 
may aher through 1ime. 

In 1heir firs! comparison, Koop and his 
colleagues sequenced a region or DNA in humans and 
mice thal code-; for certain moleculci; that interact 
with T- celli-.. This section of DNA (the 96,(JOO ba'iC!i) 
conlains regioni; that i-.pecify genes and other regionr. 
lhat prohahly code for nothing and arc known a.\ 
spacer\. Koop and his colleagues compared !he 96,000-
hasc DNA !'>Iring.-; from humans and mice, and found 
(WO \Urpri~·!\. 

First. although humans and mice hnc been 
:voking separately for some 65 I" 85 million ~-ears. 
between 67 and 70 per ceftt of the DNA sequence was 
the ~e in lhe two species. Morecner, the gene coding 
and spacer regions haJ accumulated about the :o;ame 
number of mutations, suggesting that mulation is kept in 
check for the whole region. not ju...ct the sections coding 
for genes. 

Second. the order of lhe \-arious gene-coding and 
spacer regions along the 96,000-base DNA string is \·ery 
similar in the lwo species. 

To address this question, Koop and his colleagues 
included lhe rabbit in their comparisons. and aka 
analysed a region of DNA known as the beta globin 
region, which codes for proteins in red blood cells. As 
wi1h the T -cell region in humans and mice, there was a 
67 per cent similarity in lhe beta globin regions or 
humans hlld rabbi~ - and little difference in overall 
organizarion. However, there was a tremendous 
difference in the way g.!ncs are organized in the human 
and mouse beta globin region. 

Clearly, different things were going on in the two 
gene regions. "Many more gene reg.ions will have to be 
examined before we can say which of the three i-; the 
most lypical", said Koop. (Source: New Scientist. 
22 February 1992) 

Lifo-s.pan doubled in worms. flies. but Fountain 
or Youth still eludes humans 

For Drosophila - fruit flies - 40 days io; ripe old 
age. But a combination of anti-ageing methods had 40-
day-old Drosophila buzzing around like teenagers. 
Methods used to delay ageing in the flies included 
dietary restriction and "tuning" natural selection by 
encouraging the reproduction or flies with a built- in 
r.tres.-; resistance and an ability to reproduce lale in life. 
In many species, deterioration begins once an organism 
reaches the reproductive stage. Evolutionary biologisl 
Michael R. R05C ha.o; managed to breed fruit flies !hat 
survive for lhe human equivalent or 150 years. 

With mutation or a single gene, senescence in the 
soil-dwelling nematode - Caenorhabditis elegans · ha.\ 
been delayed by 70 per cent. In C. elegans, the dramatic 
increases were caused by a mutation in one gene, named 
age-1, thal decreased the worm'r. fertility, hul booi-.tcd 
longevity. By chemically mutating the gene, 
Thoma-; E. Johnson or the Institute for Behavioral 
Genetic.-;, University or Colorado, achieved a twofold 
exten!iion or !he worm'i; three-week life-span. Hii; 
group is trying to clone the age- I gene, in hopes of 
conducting a gene therapy experiment that will increa.-;c 
lifo-!'lpan. 

Johnwn intends to look for similar genci-. in 
mammal• .. in hopes of increa\ing life-·•pan 1hrough 
genetic manipula!ion, he said. The uhimate goal is a 
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human life of 130 years. In rhe future. rhe scientist" 
predicl thal anti-ageing gene therapy may be possible. 
although !hey arc reluctant to speculate about the exact 
nature ,,f such a procedure. One major drawback. they 
agn.~d. i." that it will most likely take s.ewral genes to 
delay ageing in higher animals. (Source: Mc<ira"· Hill's 
Biouchnt>lo1:y Xe""·s"·atch. lb March 1992) 

:Sichirci produces ,h·coprp(eios in animal cells 

R1..-sc:archers al Nichirei Corporation. Tokyo. in 
rnllaboration with Profcs.<,0r Koichiro Oda of the Science 
l"ni\·er.-ily of Tok~·o. ha\·e developed cost-efficient 
technology to produce glycoproteios in transformed 
animal cell... Physiologically acrive prorein." can be 
produced in recombinant E. coli cell\, but the microbes 
arc unable to biosynthesizc glycoprolcios. Conventional 
production of glycoprolein." in tran...Cormed animal cells 
needs costly serum media and yield" small quantities of 
the desired product.-.. 

The starting point for the joint team's research 
wa-; the obsen·ation that the fibronectin promoter gene. 
pFt900. is highly acli\"c during cell interphac;e. The 
team produced a con.-;truct containing thi-; promoter 
linked to a target gene and in...crted it into the rat cell 
line. ·'Yt. <,uspcnded at the Go stage of interphase. The 
team then cultured the cell-; in an inexpen...i\·e serum -
free medium. According to the results of experiment-; 
u<,ing the fibronectin promoler linked to the gamma
interferon gene. the rat cell-; produced the glycoprolein 
with .;n efficiency equivalent to that of £. coli. 
(Source; McGraw Hill's Biaechnology Newswatch, 
16 March 1992) 

Modification of mammalian development 
accompli .. hcd by rwnc manipulation 

Researchers at the lnslitul Pac;teur (Unite de 
gcnctique cellulaire) have succeeded in modifying the 
developmental proces.-; of mousc embryos. by 
engineering the Homeohox (Hox) genes. This family of 
Hox genes determines the !\Cqucntial development of 
<,tructures in animal-;, for example, limbs or the 
backbone in vcrte-bratcs or segmentation in nics. U!'>ing 
the technique of homologous recombination they have 
succeeded in overcoming the limilations of the random 
J!enc in-.crtion. which ha\ charactcri1.cd transgenic animal 
re-.carch lo date. 

Phil;ppc Brulct, Herve Le Mouellic and 
Yvan Lallemand took embryonic stem (ES) cell-;, that is 
undifferentiated or totipotent cell-; from very early 
mouse emhryos, and the Pa-;teur team wa-; able to replace 
the Hox-1 gene with a non·effective marker gene. 
Affected mice grew up with anomalies of the vertebra. 
In effect vertebrae at the rear of the animal had the 
morpholO!l.ical characters of those at the front. 

- -1·· 

This remarkable piece of gene engineering 
necessitated the grafting of the marker gene in the right 
copy number and in exactly the right position with 
regard to all control elements. This was achieved 
through the technique of homologous recombination. 
The success of this experiment mark." an important first 
for the P<Neur and for the medical applications of gene 
manipulation. Gene therapy aow becomes achievable, 
as Henre Le Mouellic says, by changing not the position 
but the identify of cells which exp~ Hox genes_ 

For all concerned with the developmental process 
this publication marks one of the mo.st important events 
of the decade, gi,·ing for the first time direct access to 
the proces....es of developmental control. Obvious first 
applications involve the development of animal models 
for a number of genetically determined developmental 
malfunctions. (Source: BFE, Vol. 9, No. 6, June 1992) 

Rats cured of Parkinson-like symptoms 

Transplanting genetically modified cellc; can 
reduce symptoms similar to those of Parkinson's disease. 
A group of doctors in California has used the cells in 
rats, and says the animals have shown a marked 
improvement in their behaviour and movements. The 
researchers believe that cells genetically manipulated in 
this way have grea: potential for treating diseases of the 
central nervous system such as Parkinson's disease in 
humans. 

In their experiment-;, Rein Anton at the 
University of California in Los Angeles and his 
colleagues used brain cells of a type called nigral cells 
which produce the neurotransmitter dopamine. The 
researchers inserted a gene which allowed the cells to 
proliferate indefinitely at a temperature below body 
temperature into the cell-;. In thi.-; state, the cell-; are said 
to be "conditionally immortali1.cd". 

RaL-; in which symptoms of Parkinson's disea'iC 
had been experimentally induced were given transplanLc; 
of these brain cellc;. It wa-; found that the transplanted 
cell-; produced a 70 per cent reduction in the rat-;' 
symptoms. When the genetically modified cell-; arc 
implanted, they reach body temperature, !'.lop growing. 
and !'tend out sproul-;. But they still produce dopamine, 
~ys Anton. The tcchr.iquc docs not require the use of 
human foetal ti!i.'iUC, and all the cell-; used arc descended 
from a single brain cell. According to Anton, the 
conditionally immortali1.cd cell-; can be made available in 
unlimited quantiles. and can be genetically manipulated 
at below body temperature. Yet they remain capable of 
performing their speciali1.cd role al body temperature. 

Anton believes there i!'t considerable potential to 
improve his cell-; through further genetic engineering. 
(Source: New Scientist, 20 June 1992) 
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R~arch on plant cmn 

~cw g::nc-trans.fer technology 

Plant Genetic Systems (Belgium) has succeeded in 
gelling corn to keep from self-pollimtting. thus opening 
1he way lo stronger and economically important hybrid 
plant"- The firm used a new gene-trans.fer technology to 
make corn plant" male-sterile without havi11g to 
manually or mechanically remove the male part (i_e .• the 
las.o;cl) of the corn plant_ According to 
Herman Van Mcllaert. busin~ development mlll'ager at 
PCiS. dctasscling CO!ils the US com-seed industry abo.it 
S200 million per year_ It may take three years for the 
new hybrid seeds to reach farmers, according to 
Ronald Holden, president of Holden's Foundation Seeds 
(Williamsburg, IA)_ The company prO\·ided its corn 
St.-cd..-. to PGS to be impregnated with the new genetic 
material_ PGS said the significance of its work with com 
is that it-; method of transferring genetic material is more 
efficient lhan other techniques currently in USf _ 

(Extracted from Wall Street Jrumal, 15 April 1992) 

MAFF okays op-;:i-air transgenic tomato trial 

Japan's Ministry of Agriculture, Forestry and 
Fisheries (MAFF) has announced approval of an 
application from the National Institute of Agro
Environmental Science (NIAES) for open-air cultivation 
of a transgenic tomato breed. NIAES researchers 
genetically engineered tomato plant-; to resist the tobacco 
mosaic virus (TMV). a serious pathogen of the species. 
The researchers tested the breed through a series of 
controlled cultivation test<; run in collaboration with 
groups at the National Institute of Agrobio1ogical 
Resources (NIAR) and the National Agriculture 
Research Center (NARC). Having won approval to 
cultivate the transgenic breed, the NIAES group will use 
it to dcwlop commercial TMV-resistant breeding stock. 
(Source: McGraw Hill'.~ Biotechnology Newswatch, 
1<1 March 1992) 

Genetic weeding and feeding for tobacco plants 

Biochemist<; in Germany ha\·e found a way of 
protecting tobacco crops from weeds, while 
simultaneously providing them with fertilizing nitrogen. 
They have genetically engineered the tobacco plants to 
produce an enzyme to convert the common weed killer 
cvanamide (H~NCN) into urea (H~NCONH~)- Not only 
a~e the plant'\ -then resistant to the herbicide, but their 
natural enzyme can further convert urea inro useful 
nitrogen compounds. 

A 5 per cent solution of cyanamide kill'\ the weeds 
which in fest tobacco plant<; (Nicotiana tabacum ), but 
cau~s some damage to lhe tobacco as well. In the pa<;t, 
re~archers have enhanced the plant's resistance to 
herhicidc:<. hy introducing genes which encode en1ymcs 
which degrade 1he herbicides. But this ha" 
dis;1dvan1ages. The hrcakdown producl~ have oflen 

proved to be physiologically acti\·e and capable of 
damaging the plant-

Guido Hartmann and his colleagues at the Ludwig 
Maximilian University in Munich have found a way 
around this problem by ensuring that the breakdown 
products are useful to the plant_ They have engineered 
resistance into tobacco plants by inserting a gene from 
the soil fungus, M_vTDfh«ium 1•errucaria_ The gene codes 
for the enzyme cyanamide hydratase. which con\·erts 
cyanamide to urea by catalysing the addition of a water 
molecule_ The researchers belie,,·e that it might be 
possible to extend the technique to other crop planlS. 
(Source: New Scientist • .i January 1992) 

Iron - removing algae found in reconstructed 
prairie 

Biologist Wayne Nichols of Washington 
University, St_ Louis, bas found a new species of algae. 
Sphoerellocystis aplanosporum, that removes iron from 
the soil. He isolated the species, and more than 
500 others, from the soils of a restored prairie near 
Springfield, Missouri. The restoration is part of a move 
of the past 20 years to re-create prairie of the kind that 
covered the Midwest before about 1848, when the 
sodbusters, equipped with John Deere's steel plough, 
began converting the prairie to farmland. 

Nichols is interested in the dynamics of the prairie 
ecosystem. The iron-removing alga, if left on its own, 
for example, would deplete the soil of that essential 
metal. Other organisms, however, create a system of 
checks and balances that seems to keep everything 
working well. Nichols and his colleagues think algae 
play a more complex role in soil than people have 
believed. They hope to develop a biological profile of 
prairie algae that may serve a-; a barometer of change in 
the prairie environment. (Abstracted with permi&'iion 
from Chemical and Engineering News, 
9 December 1991. p. 76. Copyright (1991) American 
Chemical Society) 

.Patented soybeans convert more 
nitrggen 

Agrigenetics Co. hao; been granted a United States 
patent for soybeans with a unique gene that increa.'\Cs 
their nitrogen-fixing capacity. Compared to ordinary 
soybean plant'\, the supernodulating variety grows root'\ 
with more of the bacteria-producing nodules that turn 
atmO!\pheric nitrogen into nitrogen fertili1.cr. Economic 
benefit'> can include higher soybean yields, lower 
commercial fertili1.cr requirement<; and organically 
improved fields for crop rotation. 

Peter Gresshoff developed the genetically 
engineered soybean at the Australian National University 
under a research grant funded by Agrigenetics, which 
continue!i to study the supernodulating 1rai1 in its own 
liboratories. 
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Product planning manager Robert B. Ratliff saicl 
lhe ultimate goal is to teach plants like com that don·t 
fix their own nitrogen lo do so in the future:: According 
to Ratliff. the company expects to m.ike availabk: 
d.:monstration qu:mtitics of the product in 1993 and 
marketable amounts by 1994. (Source: McGra~· Hill's 
Biouchnt>logy ,\.etnwatch. 1 June 1992) 

Modified wheat paves the way to bumper harvest 

Genetically engineered wheat has been produced 
for the first lime. This breakthrough paves the way for 
imprm·ed versions that resist drought, disease and weeds, 
which together reduce harvest<; by a quarter or more. 

A team at the ll niversity of Florida al Gainesville. 
led by Indra Vasil, introduced a gene into wheal that 
makes it resistant to a herbicide called Basta. This trait 
wao; pa.<;.o;cd on to successor generations, grown from the 
seeds of the first line, showing that the new gene is 
inheritable. 

The researchers took the gamble of injecting 
foreign DNA directly into the callus. 'We had little hope 
that lhis would work. yet it did", says Vasil. The cells 
acquired resistance to Basta. 

Only four pieces of callus out of 640 had accepted 
the new gene, hut this proved to be enough. Vasil went 
on to grow 100 transformed plants, 75 of which survived 
in ~ii and grew to maturity. He says that they have now 
grown three generations of plants from the original line, 
and thr.sc show complete resistance to Basta. 

Vao;il believes his breakthrough could be vital t,,. 
feeding the world'~ rapidly growing population. He 
hopes to use similar methods to produce strains resistant 
to viruses and fungi, or which yield grain containing 
more protein. 

Va..-.il want.-. to provide poorer countries with 
cheap acce!'..'i to the technology, and says that negotiations 
to this end arc under way al UNESCO. He says 
developing countries arc "where the maximum need and 
impact is going to be". 

The University hold!. a patent on the technology, 
hut ha'> granted an exclusive licence to the chemical 
company Mon!Nlnto. The company collaborated with 
Va.-.il in th1: research and provided the team with the 
gene c.mfcrring resistance to Basta. (Source: New 
Scirnrist, 27 June 1992) 

Rmarch on yu~t and runps arnn 

:rwo·year study leads pan-European learn to 
major 'm:akthrou&h 

tfomblc yea~t. a vital ingredient in indu:.trics from 
brcwin~ and bakin~ 10 pharmaceutical'i, i:-. .1 the centre 
of a breakthrough in European microbiology. 

For the first time, scientists have analysed the 
chromosome of a li•;ing organism which they believe will 
pro\·e a \ital ste:> towards understanding the complex 
genetic make-up of plants, animals and man. Research 
into jaccharomycts ctrnisiat - plain bakers' yeast - is 
claimed to be the perfect training ground for later study 
into more complex organisms. 

The pan-European study was itself unique - a 
collaboration between 147 researchers in 35 laboratories 
and funded by the European Community. 

The results of the study, published in the 
scientific magazine Nature, followed two years' work. 
The yeast organism is small and therefore ea~y to handle 
in the l;_boratory, but, unlike bacteria, it is a more 
complex organism, many features of which control the 
same basic functions as those in higher organisms, 
including man. 

More than 4,000 scientists world wide are 
involved in research to map the yeac;t genome, the 
organism's unique biolc~ical make-up. 

The European research project, which 
received Ecu 2.4 million from the EC's Biotechnology 
Action Programme, was coordinated by 
Profes.sor Andre Goffeau of the Catholic University Qf 
Lou vain. 

The scientists have isolateri chromosome m, one 
of yeast's 16 chromosomes, and work is under way to 
analyse a further three. Laboratories in the 
United States, Canada and Japan ace also working on .a 

further three chromosomes. By the year 2000, it is 
hoped the yea'il genome will have been sequenced, with 
more than half the work undertaken by European 
laboratories. 

Scientisl'i are now working to discover the exact 
function of the chromosome they have isolated, but there 
are no plans to patent it until this is known. Patenting 
hac; been hotly disputed in the United States, where 
scientisl'i have ru..-.hed to patent fragments of genomes 
without being aware of their function. Some fear that 
patenting of gene fragment'i will still.: research, while 
others claim that researcher!li must reap the financial 
rewards of their work if the gene's function is important. 

The pos.c;ibilities for a biotechnology-engineered 
yeast are enormous. It could cut CO!il'> and improve 
efficiency in a range of agri ·foods industries and offers 
the pos.c;ibility of new medicines and vaccines. Ycao;t i:r. 
already an ingredient in the manufacture of a vaccine 
for hepatitis B and the drug Interferon. 

Ironically, one of the obstacles for the European 
Yeast Genome Sequencing Consortium was 
communication. Many laboratories claimed not to know 
of each other's exiMence hut arc now working together 
and for the first time bclicvc there is a "yea'it grapevine" 
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that will SJX>cd future work. (Source: ThR European, 
7-10 May 1992) 

Ycao;t ~ives semiconductors a lift 

The tiny semiconductor structures that will let 
future microchips compute with light rather than 
electricity may be manufactured by yeast. Researchers 
from the Advanced Centre for Biochemical Engineering 
at University College London (UCL) told a recent 
conference in Manchester that they have succeeded in 
making tiny semiconductor structures from cultures of 
a yeast called Schi;:osaccharomyces pombe. 

The yeast produces structures known as quantum 
semiconductors, bits so small that the electronic 
properties of the material arc affected by the close 
proximity of the edges. Researchers can tailor the size 
and shape of such structures to give them properties that 
bigger pieces of the same material do not have. 

Quantum semiconductors can be made lo behave 
like lasers and emit light, or shaped into channels for 
light known a-; waveguides. Light travels much faster 
than electrical signals, so such structures will be 
important in future optical computers that use light 
rather than electrons. The problem, however, is that the 
structures need to be so small that conventional 
manufacturing techniques are often stretched to their 
limit<;. 

Paul Williams and Eli Kcshavan:- Moore of UCL 
make the structures by adding cadmium sulphate to a 
ycao;t culture. The yeac;t protect-; itself against the toxic 
cadmium by coating the compound with a shield of 
peptides. In the process, ~he yeast convert-; the 
compound into tiny particles of cadmium sulphide, 
which is a semiconductor. 

Importantly, says Williams, the particles of 
cadmium sulphide produced each about 
1 ·8 nanometres in diameter - are very uniform in si7.e, 
much more so than if they arc produced by chemical or 
synthetic means. This means that the electrical 
properties arc more predictable. 

The researchers tested their properties by 
illuminating them with ultraviolet light The particles 
luminesccd with a spectrum similar to that from 
cadmium sulphide particles produced by other methods. 
Bulk cadmium sulphide docs not luminescc in this way. 
(Source; New Scientist, 25 January 1992) 

Rrsarch on bacterial uncs 

NiJric oxide dama&es DNA in bacteria 

Researchers have found that nitric oxide (NO), a 
hioregulatory agent in the human hody and an 
environmental pollutant, can damage DNA in living 
cells. According to chemist Larry K. Keefer of the 

National Cancer lnstitute's Frederick (Md) Cancer 
Research & De\"elopmenl Center and his co-workers, 
nitric oxide can deaminate cytosine and other DNA 
bases. The reaction sequence, which proceeds at 
physiological pH. imrolves nitrosation and div.otization 
of the base's cxocyclic amino group, followed by 
hydrolysis of the resulting. diamnium ion. Con\"crting 
the amino group to hydroxyl in this way leads lo a base 
change. and thus to a heritable genetic alteration. This 
was demonstrated by exposing the bacterium used in the 
well-known Ames mutagenicity assay lo three nitric 
oxide-releasing compounds, including the therapeutic 
agent nitroglycerin. All three were found lo be 
mutagenic, the specific mutation being cytosine lo 
thymine. This mutation is consistent with a cytosine 
deamination mechanism, the researchers say. The same 
mutation in humans has been linked to a variety of 
disorders, including haemophilia, familial Alzheimer"s 
disease, and colon cancer. Thus, they conclude, nitric 
oxide produced metabolically and in cigarettes, for 
example, may contribute lo the incidence of genetic 
disease and cancer. (Reprinted with permission from 
Chemical and Engineering News, 18 November 1991, 
p. 23. Copyright (1991) American Chemical Society) 

Bi7.arre bacterium in a class of its own 

An unusual bacterium has turned up in a dam in 
Queensland, Australia. Its structure is more like that of 
a plant or animal cell than any other bacterium. The 
bacterium does not fit into the traditional clac;sification 
scheme of living organisms, and promises to give 
biologists new insight<; into how life evolved. 

In all other bacteria, genetic material floats freely 
within the cell. But in the Australian oddity, which ha-; 
been named Gemmata obscuriglobus, DNA is packed 
within a nuclear membrane. This is what makes this 
bacterium special, says John Fuerst of the University of 
Queensland, the leader of the team investigating it. 

The presence or absence of a nucleus was the 
observation which led scientists to divide living 
organisms into two groups: "prokaryotcs", which do not 
have a nucleu!'-; and "curkaryotcs", which do. Only 
bacteria arc prokaryotcs; all other living things arc 
eukaryotes. 

Gemmata is a problem, says Fuerst, because it 
docs not fit neatly among either prokaryotes or 
eukaryotes. It is a bacterium in all respect~. except that 
it ha-; a nucleus. 

The peculiar freshwater bacterium wa~ first 
isolated in 1984 by Peter Franzmann of the U nivcrsity of 
Queensland. Guy Cox of the University of Sydney hao; 
collected a similar organism from cave wallc; in New 
South Wales, but he ha~ not yet proved that the cell 
structure is the same. Fuerst and Richard Webb, alo;o of 
the University of Queensland, began electron 
microscopic investigation of G. obscuriglnlms in l'J87. 

---...---· 
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The !.CientislS al the Vni\"crsity of Om.-ensland arc trying 
lo determine whether the eacterium is ancient or a later 
arri\·al. (Source: Sew Scientist, 25 January 1992) 

Bacterial image detector spots anythini that 

~ 

A humble marine bacterium may be the key to 
robot \ision systems which ha\·e hitherto existed only in 
the realms of science fiction. Using a protein derived 
from the purple pigment of Halobaccerium halobi1u11. 
Japanese f\.'SCarchers have taken the first steps by making 
a ba.-.ic image detector with characteristics similar to 
those of a real retina. 

The protein, called bacteriorhodopsin, is similar to 
the protein rhodopsin. which detects light in a real 
retina. In the middle of the bacteriarhodopsin molecule 
is a non-protein component called retinal. The energy 
of a photon caUSt.-s the retinal to change shape, from 
straight to bent. Some atoms in the retinal carry a 
charge, and when it changes shape the charges move 
with respect lo each other. This movement creates a 
potential difference in the retinal, which can be used lo 
generate an electric current. 

To build their detector, Tsutomu Miyasaka and 
colleagues from the Fuji film company in Kanagawa, 
Japan. created a film of bacteriorhodopsin just one 
molecule thick on the surface of water, and transferred 
il onto a plate of glass coaled with a transparent layer of 
tin oxide. The oxide is an electrical conductor, so acts as 
an electrode. 

Bacteriorhodopsin does not react lo slea.: y 
incoming light but to changes in intensity. The Japanese 
photocell therefore produces a pul~ of current when 
first illuminated which drops to nothing if the light stays 
constant. When illumination is turned off, the protein 
produces a pulse of current in the opposite direction. 
This feature of the photocell is what makes it most like 
a real eye. Rhodopsin in a retina behaves the same way, 
and thi.s helps animals and humans to spot moving 
ohjccls against an unchanging background. 

The Japanese rc!\Carchers have gone on to make 
another photocell where the tin oxide electrode ha" been 
replaced with a square array of 64 electrode!'. made of 
indium·tin oxide printed on the gla'\.'\. Each square in 
the array is 2.5 millimetres acrO!'..'i and is connected lo a 
light ·emitting diode in a matching array of 64 LEDs. 
Each time the hactcriorhodop!.in sends a current pul•c 
through one of the electrodes, itc; corresponding LED 
lights up. 

The re!\Carcher1' shone images of letters at the 
photocell array. Nothing appears on the LEDs when the 
lcller' arc shone steadily at the screen. However, when 
the Idlers move or arc fla:o.hcd on and off very quickly, 
their ima!l-C appeared on the array of LEDs. (Source: 
.\"c"· .'icicnriit, 2~ January 1992) 

"Molecular thermometer· found m common 
bacteria 

The mystery of how cells detect changes in 
temperature may have been solved by two American 
bioiugists. John McCarty and Graham Walker at the 
Massachusetts Institute of Technology in Cambridge, 
Massachusetts, have found a protein in the bacterium 
Escherichia coli which detects changes in temperature. 
It also controls the organism's response to the changes. 
The researchers think that similar protein "thermometers" 
may be used by plant-; and animals. 

McCarty and Walker made their discovery while 
studying the "heat shock response" in cells. When a cell's 
temperature changes, it rapidly makes a set of proteins 
known as the "heat shock proteins" (HSPs). These 
"molecular chaperons" bind to other proteins, helping 
them lo fold into the correct shape, for instance. 
Proteins are less stable al higher temperatures, so the 
cells may be producing HSPs to compensate for this. 

HSPs are found in all living organisms, from 
arctic fish to tropical plants. Because they are similar in 
widely different organisms, biologists believe they must 
have arisen very early in evolution. 

The heat shock protein that McCarty and Walker 
studied, HSP70, not only acts as a molecular chaperon, 
it also forms part of the network of proteins which 
controls the heal shock response itself. 

Biochemists have studied HSP70 before. When it 
binds lo a protein, it can release the protein only by 
breaking down adenosine trip hosp hate (ATP), the 
molecule which drives chem;cal reactions in cells. Also 
HSP70 comes in two forms: one is "phosphorylated", 
with a phosphate group attached to it, while the other 
form is not. 

McCarty and Walker found that only the 
phosphorylaled form of HSP70 can break down ATP in 
£.coli. This implies that only this form is able to detach 
it~lf from a protein which is chaperoning it. 

As part of their study, McCarty and Walker 
gradually increased HSP70's temperature from 20° C to 
50° C. As the temperature rose, more and more HSP70 
molecules converted themselves info the phosphorylated 
form. The relationship wac; regular: the percentage of 
phusphorylated HSP70 was a direct mea.-;ure of 
temperature. 

The American researchers suggest that because 
HSP70 is more likely to be phosphorylatcd al higher 
temperatures, it will relca.\C proteins more quickly and so 
chaperon more proteins. Bul HSP70 also binds to a 
protein called sigma- 32, which activates the heat shock 
rcsponr.c. The researchers believe that a<; the 
temperature incrcai;cs, HSP7fJ relea<;es more sigma· 32, 
freeing ii to turn on the heal shock response . 
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All li\·ing cells contain HSP70, say the researchers. 
so plant<, and animals might also use the protein to detect 
temperature. One exciting ~ibility is that HSP70 may 
haw a role beyond controlling the heat response. For 
instance. it may trigger impulses in temperature-sensitive 
ner\"e cdl .... 

McCarty believes that if HSP70 has a more 
general role. other proteins may alc;o be involved. Plant 
and animal cellc;, unlike£. coli. contain several different 
versions of HSP70. So in plants and animals this 
molecular thermometer may well have more than a 
single function. (Source: New Scientist, 
11 January 1992) 

R~an:h on 'iral gmrs 

Herpes virus turns tumour cells into sitting ducks 

A form of gene therapy that was once dismissed 
a.~ far- fetched should start trials in patients within 
months. The aim is to destroy tumour cells in the brain 
by introducing a gene from the herpes simplex virus into 
them. This makes the cellc; susceptible lo the anti-herpes 
drug ganciclovir, which kills them. 

So far, most gene therapy trials have involved 
introducing into cellc; a healthy copy of a gene that is 
faulty or absent. The new approach is to change the 
nature of the cell with a foreign gene, so that the cell can 
then be targeted with a specific drug. Like some other 
forms of gene therapy, the technique uses a mouse 
retrovirus to carry the gene into cells. 

Kenneth Culver, who led a team at the National 
Cancer Institute in Bethesda, Maryland has approval 
from the National Institutes of Health to test the therapy 
in 20 people with inoperable brain tumours. 

Scicntistc; have been taken by surprise by the early 
success of the method in laboratory animal'i. But there 
arc important safety hurdles to cross before thr 
technique could be used more widely in humans. For 
example, retroviruses can insert their genetic material 
into the host's DNA, raising the risk of new cancers. 

Culver used a mouse retrovirus, genetically altered 
to carry a gene from herpes simplex. The gene encodes 
an enzyme, thymidine kinase. When ganciclovir binds 
with lhis enzyme in cellc;, the ccllc; die. 

After inilial experiment-; in mice, the team took 
rat<; with glioma .... a form of tumour which accountc; for 
ahoul half of all human brain tumours. They injected 
the rumours direclly with mouse ccllc; that were infected 
with lhc ahercd mouse relrovirus. These cell., produced 
new virus parriclcs, which went on to infect the glioma 
cells. 

A ft er five days, lhe team treated the rat<; wilh 
~·inciclovir. Control animals, whcr-.c tumours had been 

injected either with saline or with uninfected mouse 
cells, were unaffected by the drug. By contrast. the 
tumours of 11 out of 14 animals that had received the 
retrovirus disappeared. 

Retroviruses need to use their host's genetic 
material to replicate, and they can only make copies of 
themselves in cells that are dividing. In the brain. few 
healthy cells divide, and the retrovirus appears to have 
confined itself lo cancer cells, which divide rapidly. 
Culver says there is no evidence of the virus spreading 
beyond these cells. 

Even tumour cells untouched by the retro\iirus 
were killed by the ganciclovir. This "bystander" effect 
ha'i yet lo be explained, says Culver. He is cautiously 
optimistic about the trials in humans. (Source: New 
Scientist, 20 June 1992) 

Polio virus grows in cell- free broth 

University at Stony Brook (Stony Brook, NY) 
scientists have synlhesired infectious poliovirus in a test 
tube in a cell- free broth. It was previously thought that 
viruses could reproduce themselves only in whole, intact 
cells. 

Microbiologists Akhteruzzaman Molla, 
Aniko Paul and Eckard Wimmer used an extract made 
from crushed human cells to grow the virus. They 
added messenger RNA for polio, as well as the raw 
materials for RNA and proteins, and the chemicals that 
supply the energy for making viruses. 

Their discovery is particularly relevant to studies 
of viruses that cause diseases such as the common cold, 
meningitis, hepatitis and myocarditis, becau.c;c these 
viruses are all related to poliovirus. (Source: Genetic 
Engineering News, January 1992) 

Drug inhibit-; key HIV regulatory protein 

A bcn1.0diaz.cpine designated Ro 5- 3335 ha'i been 
shown by Hoffmann-La Roche researchers lo inhihit 
replication of the human immunodeficiency virus - the 
cause of AIDS - by acting as an antagonist of one of the 
virus's essential regulatory proteins. HIV's genome 
encodes a protein, designated Tat, that increac;cs 
expression of the HIV provirus integrated into the 
genomes of cellc; infected with the virus. Tat functions 
by interacting with a sequence, designated TAR, in the 
proviral DNA. Hoffmann- La Roche scientist Ming· 
Chu Hsu and collaborators Jemonstrated that Ro 5- 3335, 
which is 7 ·chloro· 5·(2-pyrryl)· 3H-1,4-bcn:r.odia:r.cpin · 
2(H)-one, hlocks the interaction of Tai and TAR, 
leading to inhibition of HIV replication in an infected 
cell. Although Ro 5-3335 exhibitc; some toxicity in 
experimental animalc;, the compound is a useful model 
for analog.\ that might act by the same mechanism. 
Drug.\ that block HIV replication by inhibiting Tat could 
be attractive for use in combination with HIV reverse 

·--.... "'"-·· 

/I 
• • 

• .............. __________________ .._ __ _. ... ~--------------------............. 



• . ~ ... 

... 

--

\ 

... 

- ~-

- 50 -

tran-.cripta.<.e inhibitors such as zido\·udine. which 
interfere with the process by which cells become 
infected with HIV. (Reprinted with permis.o;ion 
from Chemin1/ and Engineering .l\'ews. 
2.• December 1991. p. lb. Copyright (1991) 
American Chemical Society) 

Gene targeted pharmaceuticals approach 

Currently. it is not pos.sible to eliminate 
retro\'iruscs such as HIV from infected hosts. Thus. the 
prospect of a "cure" for HIV infection is not promising. 
Howe\'Cr. there is characteristically a period during 
which the impact of the virus is modest or negligible -
it is considered to be "latent". Ultimately. with some 
rctro\·iruscs such as HIV. the health of the host begins a 
progressive decline. Thus, if the initial period of 
"latency" could be extended, patients would have a bener 
chance to live out their normal li\·es. 

The most promising way to recreate or maintain 
the latent slate is to prevent the virus from activating its 
genes and making more virus particles. This contraslo; to 
current drugs. which reduce the rate of infection of 
uninfected ccllc;, but do not treat already infected cells. 

Early work in the HIV field showed that the virus 
depend-; on a speci fie protein called "Tat" to tum on the 
expression of its genes - a process called 
"transactivation". Thus, inhibition of Tat function should 
maintain the virus in a latent slate. Allelix 
Biopharmaceuticalc; therefore chose to develop inhibitors 
of Tat. 

Allclix scienti!il'i focused on a particular step in 
Tat action - that of binding to a part of the viral genetic 
structure called TAR. They developed a series of 
molecub which effectively competed with Tat for 
binding to TAR in the "test tube". Two challenges 
remained: would these molecule!i get into cell., and 
would they he stable enough that they could work before 
being degraded? By application of a number of 
technique!'., a family of compoundc; were developed 
(ALX40-4) with these properties. One of these 
methods ha.c; led to a general approach to increao;c cell 
uptake of pharmaceuticals, which the company callc; 
RCi'l. and which is the subject of recent patent 
applications. 

T cslf! by Allclix and its collaborators, ac; well a.-. 
by ~vcral major pharmaceutical<; companies, have now 
demonstrated the capability of ALX40-4 to inhibit 
1ransaclivation, and more importantly, HIV ito;clf. These 
result., manifest the considerable potential of the 
appfl1i1Ch. 

The company is now turning it'\ technology to 
other tarp.els lo develop new and ~iEtnificanl inhibitors of 
other human disca.o;cs. Lcs.'\On:r. learned in the HIV 
project, such a:r. RCilJ lcchnolOEty. arc very likely lo help 
'Pel·d the dcvclopmcnl of lhe<,c: new compounds. 

To date, pharmaceutical biotechnology has been 
based on technologies to manipulate genes in the "test 
tube". Recombinant methods to put new genes into cells 
so that they produce protein therapeutics such as PTH 
are the first: practical applications of these technologies. 
But more recently, other opportunities have arisen. One 
emerging approach uses pharmaceuticals to alter the way 
genes are used within living organisms. 

Allelix Biopharmaceuticals bas been developing 
pharmaceuticals which regulate gene activity. In its first 
application, this approach has led to a novel class of 
inhibitors of human immunodeficiency virus (HIV) 
which have aroused considerable interest. (Source: NeM:s 
Release, 1991/92) 

HIV enzyme finding sparks new programme 

Recent discovery of a new enzymatic action in 
HIV promises to carry Bio-Technology General (BTG) 
into new research and drug development areas. The 
company's chief scientist, Amos Panel, and co-workers 
have uncovered a novel activity of recombinant reverse 
transcriptase. Reverse transcriptase, a key enzyme in the 
replication cycle of the human immunodeficiency virus 
(HIV -1 ), is a primary targ<!t for antiviral therapies. 
Based on Panel's finding, BTG is embarking on a drug 
discovery programme. 

Panet's results are the outcome of a project 
initiated in 1988 under a research contract with the 
National Institutes of Health. His research with the HIV 
reverse transcriptase enzyme, presented at an NIH 
meeting in San Diego in early November 1991, suggests 
that it contains a third distinct enzymatic activity, 
ribonuclease (RNase) D, in addition 10 iL-; previously 
known DNA polymerase and RNasc H activities. 
RNase D cleaves HIV RNA in a complex with transfer 
RNA for lysine at a specific nucleotide sequence 
location, explains Panel. 

This activity is different from RNa..-.e H, which 
degrade!'. kNA in RNA/DNA complexesr.o that double
!itrandcd proviral DNA can be formed and incorporated 
into an infected cell'5 genetic material. Most existing 
anti- HIV therapie5 use nucleotide analog.-;, 5uch a'\ 
3'-azido-3'-deoxythymidine (AZT), 
2' ,3' -dideoxycytidine (DOC), and 2' .3' -dideoxyinosine 
(DOI), a.-; a mean5 to interfere with reverse transcriptao;c 
enzymatic activity and halt viral replication. Because 
mn<,I cell'\ al<;<> have such activity, an inhibitor must 
preferentially interact with the HIV enzyme in order not 
to he cytotoxic. 

To be a valuable. even viable, target for drug 
development, this new cn1ymatic activity must he 
specific to HIV. To show this, Panet and en-workers 
have looked at RNa.-.e D activity in recombinant, hut not 
virion, HIV reverse lran:.cripta.-.e preparations ohtained 
him different laboratorie~. ·A major concern al the 
heitinnin!! wa~ that pcrhar~ we were mca..,uring a 

·--~-



' -

-

,· 

\ 

- 51 -

conlaminanl from the (recombinant) bacteria", he says. 
"But we haw gone through a lol of controls ... and found 
lhal lhe acli\·ity is inherent lo the ,,.iral protein". 

The enzymatic activity also must play a 
crucial role in the replication and life cycle of 
lhc viru.'i. RNa..-.c D activity ha.<; been found for the 
murine leukaemia virus reverse transcriptase against 
ils own specific Rl'iA complex, explains Panel. and 
f urthcr studies arc being conducted with avian 
myclob~tosis viru ... reverse lranscriptase. (Abstracted 
with permission from Chemit·a/ and Enginuring News, 
16 December 1991, pp. 9 and 10. Copyright (1991) 
American Chemical Society) 

A cervical cancer suspect 

Scientists have discovered the nasty tricks used by 
a virus thal causes genital warts. Largely because of 
lht.'SC discoveries the virus ha.c; emerged as the primary 
suspect in nearly all cervical cancer. 

Researchers say they have found after several 
years of study thal the virus invades healthy cellc;, 
chemically manipulates them into dividing and then 
steal" the substances the cells make in division lo make 
copies of it.self. 

Most of the time. researchers say, the viru.c; merely 
stealc; enough of the substances, proteins and enzymes, to 
make a few copies of itself. Apparently, scientists say, 
the immune system somehow keeps the wart virus in 
check. 

But scientists have discovered that if this control 
lapses. the \·irus becomes more aggres.<;ive and causes the 
growth of wart .... which in turn shed new copies of the 
virus. In extreme cac;cs, the virus can invade 
normal cello; and transform them into cancerous cells. 

Ba.'iCd on knowledge of how the virus works, 
researchers s.aid that they o;hould be able lo develop a 
vaccine against the virus. 

Experts eslimate 1ha1 al lea.o;t 90 per cenl of all 
cervical rumours con1ain the wart virus. Although the 
virus docs nol act alone in producing cancer. 
Dr. Tom Broker of the University of Rochester Medical 
l'enler said it is :he primary factor in the disca.c;c. In the 
01her ca.<;er., he s.aid, cellc; undergo mutations that affect 
the same cellular machinery co-opted hy the virus. 
Almos! every animal on earth if. plagued by wart-;, he 
said, including sperm whales. beavers, cow!"., dog:;, 
snakes, turtles, frog.-; and birds. 

The viru~s arc highly specific. A virus that 
infccls doiz.c; will not infect caL-;, for example. Each 
species of animal can be infected by several strain:r. of a 
viru<. that arc defined hy slight variations in 1he DNA 
lmildin~ block~. 

Humans arc afflicted by 70 strains of wart 
\·iruscs, each of which specializes in one type of 
epithelium, the cells that form the skin and that line the 
mouth, respiratory tracl, genital tract and other body 
surfaces. 

Thus, while one will cause warts only between the 
fingers, another affects skin near the fingernails and 
another the palm, Dr. Broker said. Different strains 
invade the face, bottoms of the feel, or arms. An 
estimated 20 to 30 per cent of adults are infected with 
sexually transmitted wart viruses, Dr. Broker said, but 
most suffer no ill effects because their immune systems 
hold the virus in check. 

Three to 4 per cent of women infected by 
the virus develop abnormal cervical cells, Dr. Broker 
said, but most of th~ abnormalities go away 
by themselves or after medical treatment. In 
other women, the abnormal cells are transformed 
into cancer cells, producing invasive tumours of the 
cervix. 

Unlike the herpes virus, which brings tools for 
copying itself when it invades a cell, the wart virus does 
not have the basic machinery needed to replicate it.self. 
Instead, it has to trick the cell into providing the 
materials for making new viral particles. 

When a wart virus lands on a healthy epithelial 
cell. it remains harmlessly on the cell surface. But when 
the cell has suffered an injury, the virus can enter cells. 
(Source: lnternatiOflQ/ Herald Tribune, 23 January 1992) 

Antibody proved to prevent HIV infection in apes 

A chimpan1.ce has been protected from HIV 
infection with a specific antibody that blocks the virus. 
The experiment, by researchers in the United States, ha-; 
focused the !iCarch for an AIDS vaccine by 
demonstrating for the first time exactly what pan of the 
immune response i.c; important. 

A team led by Emilio Emini at Merck Sharp & 
Dohme's rei;carch laboratories in Philadelphia ha-; 
developed a purified, specific antibody to part of HIV's 
protein coat known ac; the V3 loop. This loop, a !'ttring 
of about 30 amino acids, plays an important role in 
enabling the virus to enter cells. Perhaps becau!iC it is 
5lratcgically so important, the loop is highly variable 
from one !'.train of HIV to another. Thi!'. helps to 
di:r.guisc it from the immune sy5tem. 

The :r.ame mechani:r.m r.hould apply to HIV 
infection in humans, though Emini will not say if 
any trial<, ar~ yet foreseen. The drawback with 
their antibody Cl} I is that it i . ., specific to the 
first laboratory strain of HIV which ir. not typical 
of mo:r.I Mrains. (Source: New Scientift, 
22 February 1992) 
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Another comm.:rcial application o:· gcn.:tic 
cngim:cring was brought a step nearer fruiticn as British 
T .:chnulogy Group pk announced that Nippon Zeon Co. 
Ltd. of Tokyo has signed a licence for the g.:(les whi.:h 
induce protecti\·c immunity against Newcastle Disease in 
intcnsi\·ely·rcarcd poultry. This highly infectious 
dis.:a.'iC. which is al'iO known as fowlpest, is associated 
with high mortality and morbidity rates - and 
con~qucntly prc\ious outbreaks ha\·e had a devastating 
df..:cl on the poultry industry. The genes, which were 
isolated from the Newcastle Di.sea:: \·irus (NOV), will be 
ini.crted by Nippon Zcon into the more benign \iaccine 
\·iru~. known as fowlpox. The resulting recombinant 
vaccine will be capable of eliciting a protective immune 
response to infection by either NOV or the fowlpox 
\ irus. In addition, this NOV I fowlpox virus vaccine has 
the capacity to integrate other suitable genes at a later 
date. offering the prospect of a singk vaccine capable of 
protecting poultry against a nurr.ber of pathogens. In the 
Lnitcd State!., Nippon Zcon is proceeding with the 
de\·dopment and registration of the vaccine with Syntro 
Corp .. a US biotechnology company specializing in the 
dewlopment of animal vaccines and selected human 
health care products. Nippon Zcon is planning to 
cstablish a joint venture with Syntro lo manufacture and 
market this innovative poultry vaccine. 

Newcastle Oiscao;c occurs throughout the world 
and is cla\.o;ified a<; a notifiable disca'iC. In a major UK 
outbreak in 1984, 800,000 birds were compulsorily 
slaughtered. Voluntary vaccination programmes arc 
being used in the United States. Japan and Europe. In 
the l 1nited Kingdom, all chicks intended for breeding, 
or for egg production for human consumption, arc 
routinely vaccinated. 

Current vaccines arc produced from inactivated or 
live '>trains of NOV. There arc drawbacks, however, 
with both these forms of vaccination. Inactivated 
\·accines arc expen!>ive to produce. Live \·accines vary in 
their effectiveness and gi\·e rise to adverse effecl'>, 
e.g. reduced egg production and mortality in susceptible 
chickens. In C'>Dtra<;t, live strains of fowlpox virus (the 
"\·cctor" \·irus in Nippon Zcon's novel vaccine system) do 
not normally result in any adverse effect<;. 

The NOV gene~ arc complementary DNA clones 
of two glycoproteins a~<;ociatcd wiih the viral envelope. 
Antibodies raised against the glycoproteins prevent: 
(I) the attachment of NDV to host cell receptors; 
(:!) fusion of the virus with the cell membrane; and 
Ol penetration by the virus into the host cell. The gene:. 
for 1hc~ immunity-stimulating glycoproteins were 
i~olatcd in 1'>85 by Profes.'\Or Peter Emmcr~.on at the 
l·ni\crsity of ?"'ewca.,tlc upon Tyne. 

Studie~ at the Houghton Laboratory of the 
FAR(··, ln~ti!Ute for Animal Health ha\·c already ~hown 
th.it hi rd~ vaccinat~·d with a fowl pox vector \ace inc 

. -i:·-

containing just one of BTG's NOV genes are resistant to 
a virulent disease-causing strain of NOV. Details 
from: British Technology Group pk, 101 Newington 
Causeway, London SE 1 oBU. or on 071-403 6666. Fax: 
071 ·403 7580. (Source: BiOlechnology Bulletin, 
March 1992) 

Universal Virus Data bank <UVDB) 

The International Committee on Taxonomy of 
Viruses (ICTV) agreed last year on the definition of a 
viral species, and is now catalysing and promoting an 
ambitious global project for a data bank spanning the 
whole field of viruses - animal and human, plant, insect, 
bacterial or other (includin" ';roids). The project builds 
on 60 man-years of Australian Centre for International 
Agricultural Research; but is now incorporated in the 
UVOB concept. broader both scientifically and 
geogr;:;phically. ICTV is run by the Virology Section of 
IUMS, the International Union of Microbiological 
Societies of ICSU, the International Council of Scientific 
Unions. 

On 24 February 1992 key membersofICTV were 
in Brussels to inform Commis.sion staff about the project; 
for further details, contact either CUBE or the following 
participants: 

Prof. Adrian Gibbs, Australian National 
University, PO Box 475, Research School of 
Biological Sciences, Canberra. ACT 2601, 
Australia. Tel.: (61) 62-49-4211; Fax: 
(61) 62-49-4437; 

Dr. Claude Fauquet, the Scnpps Research 
Institute, Di\·ision of Plant Biology -
M RC7 10666, North Torrey Pines Road, La Jolla, 
CA 92037, USA. Tel.: (1) 6195542906; Fax: 
(1) 6195546330; 

Dr. Gunter Adams, c/ o Biologische Bundesanstalt, 
Messeweg 11/12, D-3300 Braunschweig, 
Germany. Tel.: (49) 531399645; Fax: 
(49) 5313'YJ239; 

Dr. A. Brunt, Horticulture Re~arch International, 
Worthing Road, Liulchampton, Wc!it Sus.'iCX, 
BN17 6LP, UK. Tel.: (44) 903716123; Fax: 
(44} 903726780. 

(Source: £8/S, Vol. 2, No. I, 1992) 

Rrsarch in!INmrntation 

Anti~enic peptides analy<.cd. :;cyuenced by ma.~ 
$1)CCtromctry 

An analytical technique ha.<; been developed that 
makes it pos.,ible to characteri1.c peptide~ bound to the 
surface\ of antigen· pre~entin)I, cells. The technique wa.~ 
developed and implcmcntc<l by Donald F. Hunt an<l 
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Jdfrcy Shabanowill uf the L"niversity of Virginia 
chcmi ... try department. Robert A. Henderson of the 
t~ni,·crsity of \"irginia School of Medicine. 
Kvuyasu Sakaguchi of the National Cancer Institute. 
and cu· workers. In the immune system. antigens an: 
rccugni1ed by cytotoxic T-lymphocytes only after they 
haw Ix-en proc~.;ed by other cells and displayed as short 
peptides on the cell surface. Previously. HPLC was used 
with Edman degradation lo characterize and !.t!qucnce 
thes«: peptides. Howc\·er. this method yielded 
quc!>lionable data. in part because HPLC could not fully 
n.·sohe the complex mixtures of peptides that can consist 
of a."> many as 1,000 components. Now, using 
microcapillary HPLC and clectrospray ioni:zation tandem 
MS. the researchers ha,·e solved this problem by adding 
a second separation step. The peptides are first 
fractionated by HPLC into simpler mixtures. The first 
of two mas..<o spectrometers then selects one of the many 
peptidL-s eluted from the microcapillary column and 
transfers it to the second ma<;s spectrometer, where it i\ 
fragmented and sequenced. The technique should make 
it p<~">ible lo characterize antigens a<osociated with viral 
infection. autoimmunity, and other discasL>s, th..: 
researchers say. (Reprinted with permission from 
Chemical and Engineering News. lb March 1992, p. 26. 
Copyright (1992) American Chemical Society) 

Ciroup de,·clop~ new protein sequencer 

A rescarch group from the Science University of 
Tokyo's Research Institute for Biosciences ha-; developl:'d 
a ni:w method of sequencing proteins. starting from the 
C terminal, the opposilt> direction used by existing 
methods. The new method, which reportedly enables 
HJ- 20 amino acids lo be sequenced in one hour, can 
rep<>rh:dly be applied to proteins impos.<oible to scquence 
by conventional techniques which start from the 
N terminal. The new technology uses 
pcntafluoropropionic anhydride. which removes amino 
acids, one by one, from the C terminal of a polypeptide. 
Specifically, a sample of protein is placed in a small test 
tube and dried. and then exposed to the vapour of the 
above compound al -20° C for 10-60 minutes. 

This removes amino acids one by one from the 
C terminal. The product of this reaction is a mixture of 
protein~ with 1- 20 times fewer amino acids than the 
original protein. The mixture is then subjected to ma.\.S 
~pcctroml'lry to determine the ma<,.<oes of the individual 
substances. from which the amino acid sequence can be 
dekrmined. 

A method of sequencing proteins from the 
N terminal, which wa.<o developed 10 years ago, ha" been 
automated to the point where 20 amino acids can Ix 
scquen,ed at a pace of two amino acids per hour 
However, a functional group al the N terminal may 
~metimes disturb decoding, and about 50 per cent of 
proteins have been impos...,ible to sequence. The ne•.< 
technique overcomes the'iC difficultic!> and is therefore 
expected lo have a major impact on the biotechnology 

industry. (Source: McGru"'· Hilts Biotechnology 
Se"''s"'·atd1, lfl March 1992) 

SPOTs - a no\"cl S)}lcm to map antibody epitoocs 

Cambridge R1;.-scarch Biochemicals ha\"C launched 
SPOTs - a novel. low-cost method for the detection of 
antibody epitopt.--s. SPOTs USt.'S a no\·cl cellulose 
mcmbr.me upon which peptides may be synthcsi:red. 
each one permitting % peptides to be made in an 
8 x 12 formal. To epitope scan an antibod)-, a 
complete set of overlapping peptides arc generated from 
the antigen using the IBM software provided. Synthesis 
is rapid and simple. taking only 90 minutes per amino 
acid. SPOTs is low cost, does not require special 
equipment, and has a very low solvent usage. Once 
synthesized the SPOTs membranes arc incubated with 
antibody just like a dot-blot. The SPOTs. which have 
bound antibody, turn blue after incubation with 
substrate, thus indicating the antibody"s epitope. The 
SPOTs membranes may then be regenerated and probed 
again with antibody. 

Further details from Cambridge Research 
Biochemicals Ltd.. Gadbrook Park, Northwich, 
Cheshire, CV/9 7RA. UK. (Source: Press Release, 
2 April 1992) 

Screening kit and media for hydrophobic 
interaction chromatography 

Affinity Chromatography Ltd. (lsle of Man, UK) 
has launched a comprehensive range of 10 adsorbents for 
hydrophobic interaction chron1atography (HIC), 
comprising five ligand~ of increa-;ing hydrophobicity -
butyl, hexyl, octyl, decyl and phenyl groups -
immobili1.cd on 4 per cent and 6 per cent cros.<;· linked 
agarosc. Choosing the bc!il adsorbent for a given 
separation is made ea.'iy with the Pl KSI -H screening kit, 
which compri!'.C!"I integral columns and reservoirs for all 
10 media. This approach lo HK' complements ACL\ 
currently available ad5<>rbcnts for protein purification. 
The robust adsorbents all withstand regeneration with 
molar sodium hydroxide .md an; available in larger 
individual packs for laboratory-scale separations and in 
bulk for proces.s applica~ions. (Source: New:; Release, 
February 1992) 

General 

New LBL ll-Cne map technigue 

Scientists at the Lawrence Berkeley Laboratory 
(LBL) in Berkeley, California have developed a new 
method for locating the position!i of gene~ on 
chromor.ome~. 

The ref!Carcher~ call the novel technique "random· 
breakage mapping", and say it is a quick and rclativel~ 
easy way of mapping internal D!':A \cqucnces with 
respecl to the ends of the chromo-.ome. 
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Random -breab~e mapping is best understood by 
con:->idering a chrom0S0me that is broken only once. For 
a oncc-hroken chromosome. the shorlesl fragment that 
can contain the DNA sequence of a specific gene must 
he a piece with the gene on the end. 

Rntriction fragmn1ts 

Dr. J. Game and his learn de\·eloped the rondom
hreakage mapping technique for their research wilh 
.-ea.'>t DNA. The method cannot be used on whole 
human chromosomes al this time because even a once
hmken human chromosome is still loo large lo be 
R~>lwd in today's electrophoresis gels. Even if a gel 
could resolve such large molecules, the probe signal 
might he too weak. 

However, once a human gene known to be on a 
particular chromosome has been cloned, random -
hreakage mapping could be used to pinpoint its location. 
Restriction fragments would first be used to selectively 
fragment the chromosome. The restriction fragments, 
whose position along the chromosome is known, could 
then he handled in the same manner as yeast 
chromosomes in order to map the gene. Dr. Game notes 
that the technique should also be welh.uited to I.he 
analysis of mammalian DNA that has been introduced 
into yca'>t chromosomes for replication purposes, and to 
studies of DNA breakage and repair. 

Dr. Game ha.c; carried out his work with LBL 
scientist'\ Maren Bell and Robert Mortimer, and with 
Jeff King at the University of California in Berkeley. 
(Source: Genetic Engineering News, April 1992) 

New type of antibody can hind two antigen 
molecules 

Dimcric antibody f ragmcntc; that arc bivalent (able 
10 hind two antigen molecules) and capable of being 
produced in Escherichia coli have been developed hy 
Pcrer Pack and Andrcac; Pluckthun of the University of 
Munich, Martinsricd, Germany. The researchers call 
them "miniantihodies" hecausc of their small si1.c relative 
to native antibodies. Recombinant Fv (variable) 
fragment'> and larger Fah (antigen- binding) fragments 
have heen produced previously in E. coli and shown to 
hind antigen effectively, bu1 ctll such fragmcntc; have 
hecn monovalent, ahlc to bind one antigen molecule 
only. Construction of a miniantibody starts with a 
sin~le-chain Fv antibody fragment - one light- and one 
heavy-chain variable domain linked together covalently. 
To the Fv fragment is appended a "hinge" sequence, 
which adds conformational nexibility; an amphiphilic 
helix, which induces dimeri7.ation; and an optional 
hydrophilic tail containing cysteine, which forms a 
disulphide hond upon dimeri1.ation. The fragment'i are 
produced by recombinant techniques in E.coli. Bivalent 
binding by miniantihodies result<, in substantially 
~lronger complexes than binding monovalent fragment<,. 
\finiantihodics presumably could al<\O be designed to 

bind two different antigens at I.he same time. Such 
heterobifunctional antibodies could be useful in cancer 
therapy - for example, by combining affinity for a 
tumour market with the ability to bind an immune
system cell likely to attack the tumour. (Reprinted with 
permission from ChLmical and Engineering N~ws, 

2 March 1992, p. 22. Copyright (1992) American 
Chemical Society) 

Microbes in space 

Bacteria proliferating in I.he microgravity 
environment of space grow at the same rate, and with 
the sarne energy efficiency, as those on earth, 
according to experiments designed by Philippe Bouloc 
and Richard d'Ari of the Jacques Monod Institute al the 
University of Paris in France. Their observation on 
cultures of EschLridria coli carried on the Soviet 
satellite Bic~os 2044, orbiting the earlh, repudiates 
earlier suggestions lb.at earth- bound micro-organisn:s 
have to expend significant amounts of energy in fighting 
against the effects of gravity and can therefore grow 
more efficiently or rapidly in space. 

Though disappointing forexobiotechnologists who 
hoped to achieve increased bioefficiency in orbiting 
bioreactors, the finding has a more welcome implication. 
If it is applicable to palhogenic bacteria toe,, the 
discovery militates against anxieties that astronauts fac .. 
increased dangers of infection. Furthermore, Bouloc and 
d' Ari report I.hat the cosmic radiation which penetrated 
into I.he satellite did not cause significant levels of 
damage to the E. coli DNA. Radiation haz.ards for both 
bacterial and human inhabit.ants of space may be less 
than was I.bought. (Extracted from Biol Technology, 
Vol. 10, February 1992) 

Genetic code gains a new letter 

The genetic "alphabet" has been expanded 
artificially, improving the prospect'\ of making new 
proteins. Researchers in Swil7.crland and California 
have synthcsi1.ed a new genetic "instruction", or codon, 
of genetic material. They have inserted the codon 
into RNA, the molecule into which DNA is copied 
during protein synthesis, and persuaded it to 
translate into a novel amino acid that can slot into a 
protein chain. 

The team says this is the first of three 
breakthroughs that will be needed if synthetic amino 
acid'i are to be incorporated in living cells. The 
achievement will excite biotechnologists and the 
pharmaceutical'i industry because it raises the possibility 
or "designer" proteins in future. 

Steven Benner at th..: Swis.<; Federal Institute of 
Technology in Zurich, and his colleagues at the 
University of California, have been working on thi~ 
problem for some time. Two years ago, they !'.howed it 
was pos.<,ihle to make an artificial ba<oc pair in DNA and 
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R~A. so proving lhe genetic alphabet could be extended 
in principle. 

The learn says there are two further hurdles to be 
cleared before biotechnologists will be able lo control the 
making of new proleins inside the body. First. stretches 
of DNA with altered base pairs must be copied and 
lran.o;cribed faithfully in an organism. Secondly, it will 
be neccs.o;ary to engineer special form:. of the enzyme 
RNA synlhetase, lo couple novel amino acids to novel 
lransfcr RNA. This will be more difficult. If these 
difficullics can be overcome. the technique could be 
applied to many processes in biotechnology. For 
example, Benner ha'i suggested that RNA molecules 
could be made i:"ore powerful lo catalyse reactions, such 
a.., lheir own replication. (Source: New Scientist, 
11 April 1992) 

How "mutant" molecules fight for survival 

Chemist-; in the Uniled Stales believe they have 
di~o\·ercd the chemical equivalent of biological 
selection. The team, led by Julius Rebek of the 
Ma.'i..-.achu...-.etto; ln.c;litule of Technology, have carried out 
cxperiment'i with two self-replicating molecules, and 
discovered that they can cooperate, catalysing each 
other's formation. Furthermore, when one of the 
molecules is exposed to ultraviolet light and is "mutated", 
it becomes "aggres..c;i\·e" and takes over the system. 
According lo Rebek and his colleagues, this is evidence 
that evolution can he modelled al the molecular level. 
(Extracted from New Scientist, 29 February 1992) 

Porphyrins provide the key to "designer enzymes" 

Chcmist'i in the United Kingdom have designed 
and built "supermolcculcs" from compounds common in 
nature. They hope these will enable them to produce 
efficient catalystc;, capable of mimicking enzymes, the 
biological catalyst-;. 

Like enzymes, the supermolecules have an "active 
site" - a cavity or cleft - in which they can trap a 
"substrate" molecule, speeding up any chemical reactions 
in which it is involved. However, enzymes have 
"wa'iteful" molecular scaffolding surrounding the active 
site, and a lot of this can he dispensed with in the 
designed molecule.,. 

Jeremy Sanders and his colleagues at the 
U ni\·erc;ity of Cambridge have been using derivatives of 
porphyrin<,, compounds common in nature, to make their 
supcrmolecules. They u.-;c the technique of "template 
synthe!>is", which exploitc; the ability of !'.Orne molecules 
to "self· a.'i.c;cmble", or join together i;pontaneously when 
~uided by a template molecule. 

A good example of the template effect is the 
formation of crown ethers. When the component-; of a 
cyclic ether are mixed with an appropriate alkali metal 
ion (for example, lithium), they wrap themselves 

spontaneously around the template ion to form a ring of 
a specific sizr. The size depends on the ion. Lithium 
provides a template for the formation of 12-crown-4 
(CgH1bO.J, for example. 

Sanders and his colleagues made their 
supermolecules by incorporating zinc atoms into the 
centres of porphyrin molecules, then joining pairs of 
these to form "dimers·. They then used the template 
effect to carry out a further controlled coupling, this 
time using tris (pyridinylacetoacetale) aluminium as the 
template. 

The researchers believe that during this step the 
porphyrin dimer wraps itself around the triangular 
aluminium-containing template, bringing the reactive 
ends close so that a third porphyrin can couple to 
complete the ring. 

The resulting supermolecule - a cyclic trimer with 
an aluminium template held in the centre - has the 
amazing formula C21ofi:?-il>P60 6Pt3Zn3AI. According lo 
Sanders, very few molecules have quite as many 
different elements. 

The chemists released the trimer from the 
template molecule by removing the zinc atoms 
from the centre of each porphyrin ring. The 
resulting ring has a cavity about 0.18 nanometres in 
diameter. 

The size of the cavity determines which 
substrate molecules will fit inside the ring, and so 
is important in finding catalytic applications. 
Sanders' group i.s investigating the potential of these 
molecules. 

Sanders and his colleagues arc also building 
supermolecules using the steroid cholic acid. They 
have made cyclic polymers "cyclocholates" with large 
water-attracting, or hydrophilic, cav1t1es. The 
outo;ide of the molecule is hydrophobic or oily. Such 
molecules could be used to !ransport hydrophilic drug.-; 
across cell wall'i, acting a.o; selective agent-; to deliver 
drug.-;. 

By combining porphyrins with the cyclocholates, 
the researchers have made a steroid-capped porphyrin 
which they believe alo;o ha.c; promise a.o; a catalyst. 
(Source: New Scientist, 1 February 1992) 

Cloned hacm0£lobjn ec:ncs enhanCI' 
cell uowth 

Experiments have shown that portable 
deoxyribonucleic acid (DNA) sequences can be 
incorporated into h05t cell'i to make them produce 
haemoglobins - oxygen- binding proteins e!'.o;cntial to the 
function of red blood cells. This biotechnological feat is 
accomplished by a recombinant-DNA method that 
includes the following cs.~ntial steps: ,,,,,., 
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Preparation of part of a gene or other natural 
or artificial DNA sequence capable of 
directing the host cell to produce 
haemoglobin; 

Cloning the portable DNA sequence directly 
into the host cell or into a vector (e.g., a 
plasmid or 1rirus) that can be transferred into, 
and be replicated in, the host cell; 

Tranderring the vector (if used) into the host 
cell; 

Culturing the host cell under conditions that 
favour the replication and propagation of the 
vector and the production of the haemoglobin; 
and 

Harvesting the protein and activating it lo 
bind oxygen. 

The host cells used in the experiments were 
Escherichia coli bacteria. The portable DNA sequence 
chosen for the experiments was part of the genetic 
material of the bacterium Vitreoscilla, which produces a 
type of haemoglobin. The vectors were pUC19/pRED2 
and other pla.c;mids of the£. coli cells (see figure). 

OAI' / 
I 

! 
' // 
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This Nucleotide Sequen~e of the pla.c;mid 
pUC19/pRED2 of£. coli includes a part 
from Vitre~illa that encodes the 
production of haemoglobin. 

The vectors were chosen on the bac;is of their 
ability to caur.c the ha;t cells to expreM the 
portahle DNA r.cquence. In particular, a vector 
should contain "operational elcmenl'i" • DNA sequences 
tha: expres.o; promotion, regulation and termination of 
the production of haemoglobin. Finally, DNA 
r.cqucnccs for transcription and translation should be 
prcr.cnt. 

, -

One set of experiments yielded recombinant 
£. coli cells that included significant amounts of 
haemoglobin, indicated by a reddish tint. In another set 
of experiments, the recombinant£. coli cells were found 
to grow faster and to a greater density than did unaltered 
cells of the same strain grown under identical conditicns. 
In a third set of experimeilts, it was observed that the 
production of haemoglobin the recombinant cells 
decreased with an increase in the oxygen content of the 
culture medium. 

The method should be useful in several 
biotechnological applications. One is the enhancement of 
growth of cells at higher densities. Another is the 
production of haemoglobin to enhance supplies of 
oxygen in cells, for use in chemical reactions that require 
oxygen, a.; c..n additive to serum to increase the transport 
of oxygen, and for binding and separating oxygen from 
mixtures of gases. 

This work was done by Chaitan Kbosla and James 
E. Bailey of Caltech for NASA's Jet Propulsion 
Laboratory. Further information may be cbtained from 
Edward Ansell, Director of Patents and Licensing, Mail 
Stop 305-6, California Institute of Technology, 
1201 East California Boulevard, Pasadena, CA 91125. 
(Source: NASA Tech Briefs, January 1992) 

Environmental control of a eenetic process 

Experiments have shown th:it the environment 
can be manipulated to control such genetic processes a.o; 
the transcription and translation of DNA sequences. In 
particular, £.coli bac>eria altered to contain a DNA 
sequence that encodes the production of haemoglobin 
were made to produce haemoglobin at rates that 
decreased with increases in the concentration of oxygen 
in the culture media. 

Here, the emphasis is on some of the DNA 
sequences that usually precede the gene of interest in a 
DNA polymer. Among these are the "promoter" 
sequences, which provide sites for the initiation of 
transcription of the gene into messenger ribonucleic acid. 
Others, called "regulator" sequences, include attenuators, 
regulators, and enhancers, which determine the 
frequency or rate of initiation of transcription and/or 
translation. The combined effect of all of these, known 
collectively as "promoter/regulator· DNA sequences, is 
to determine the extent of eventual expression of the 
gene. 

There is enormous variety in the structures and 
functions of promoter/regulator sequences. Functions 
can be activated or deactivated by various environmental 
factors, including changes in temperature and the 
presence or abr.cnce of various substances. In this case, 
the experimenters liOught a promoter I regulator r.cquence 
that would switch from low to high expres.11ive activity at 
constant temperature upon the reduction of the 
concentration of oxygen diW>lved in rhe cuhurc 
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medium. Such a promoter/regulat.>r sequence would ho:! 
ad\'antagrous in a laboratory setting because it is easy to 
reduce the le\·el of dis..-.olved oxygen at high cell 
densities. withcut having <o add any chemical<; to the 
growth medium to induce the expres.sion of genes. 

The recombinant-DNA concepts and techniques 
u.o;ed to demonstrate the manipulation of promoter/ 
regulator DNA sequences were similar to those described 
in the preceding article. As before, DNA sequences 
from I irreoscilla (strictly aerobic bacteria that live in 
oxygen·poor environments) were implanted in the E. 
coli bacteria via plasmid \·eclors. The "upstream" (in a 
genetic sense) promoter/regulator sequence was fused 
with a "downstream" sequence that encodes haemoglobin. 

The manipulation of promoter/regulator DNA 
sequences opens a promising new subfield of 
recombinant-DNA technology for the environmental 
control of the cxpres.-;ion of selected DNA sequences. 
New recombinant-DNA fusion gene products, 
cxpres.o;ion vector;;. and nucleotide-base sequences will 
emerge. Likely applications for this new technology 
include such aerobic proces.<;CS a.<; the manufacture of 
cloned proteins and synthesis of metabolites, the 
production of chemical~ by fermentation, enzymatic 
degradation. the treatment of wastes, brewing, and a 
variety of oxidative chemical reactions. 

Thi!. work was done by Chaitan Khosla and 
James E. Bailey of Caltech for NASA's Jct Propul-;ion 
Laboratory. Further information may be obtained from 
Edward Ansell, Director of Patcnl<; and Licensing, Mail 
Stop 305-6. California Institute of Technology, 
1201 Ea.<;l California Boulevard, Pa.-;adena, CA 91125. 
(Source: NASA Tech Briefs. January 1992) 

Glycobiol<JB.v tackles old problems in new ways 

Glycobiology - the study of the role of sugars in 
biological processes - is a newly-emerging area of 
science just beginning to attract the interest of the 
pharmaceuticals industry. Yet it is already showing new 
approaches to the treatment of some of mankind's most 
stubborn disca.o;es, and could rival some of the better 
known arca.'i of biology in the quest for new drug.o;. 

The term was coined five years ago by Profes.<;ar 
Raymond Dwek, head of Oxford University's Institute 
of Glycobiology, a collaborative research centre with the 
US pharmaceutical" group Searle. In fact Searle, and its 
parent company Mon!Mlnto, are amongst the first to 
rccogni1.c potential for drug discovery via glycobiology. 

The Institute of Glycobiology, whO!ie new labora · 
tories were opened recently, ii; the largc!it of only a 
handful of scicn1ific groups working in this area in the 
world. It houscli some 60 r-. . ..:archers, including scientiliL'i 
from Scarle's US laboratories, who concentrate on 
applying rer.carch finding.'i to the development of novel 
lhcrapcutic agent.~. 

The lnstitute•s work. centres on the many proteins 
involved, in particular, with immunological diseases, 
which are glycosylated, that is coated in oligosaccharides 
or sugar molecules. Generally, for the same glyco
protein, a number of different glycoforms exist, as the 
number and position of the individual oligosaccharides 
can vary. The lnstitute's research is based on the 
observation that many protein glyeo.'iylations have a 
fundamental role in many cell biochemical processes. 
Glycosylation seems to extend the range of properties of 
the prOlein, say for example the immune system 
messengers or cytok.ines, and can within a given 
environment determine or control its function. 
Furthermore, a change in the relative population of the 
different glycoforms appears to be associated with some 
disease types, either directly as a result of the pathogenic 
process or in response to it. 

The crux of the work. is that modification of the 
glycoform population offers a potential pharmacological 
point of intervention. Because of the typical involve
ment of highly glycosylated proteins, glycobiology offers 
the most potential in the area of immunology. 

Oligosaccharides attached lo proteins and those 
exposed to the surface of cells can modify the immune 
system response in a number of ways. These include the 
blood group sugars (ABO and rhesus), which can cause 
fatal transfusion reaction if blood is injected into 
incompatible donors, while oligosaccharidcs coating the 
surface of tumour ccll'i help to protect these ccll'i from 
detection and destruction by the host's immune system. 

Much of the research is at an early stage, and the 
elucidation of the case-effect relationship of di.o;ea.<;c with 
different glycoform populations will provide insighL'i 
into how such diseases could be treated. None the lcs.'i, 
this "knowledge gap" ha.-; not prevented the discovery 
of a novel drug currently in trial" a.<; a treatment for 
AIDS. 

The drug, Oxaid (hutyl-DNJ), is in development 
by Searle, a-; an adjunct treatment to zidovudinc in HIV 
infection. 

The three other projccL'i at the Institute arc lcs.~ 
advanced, and aimed at elucidating the function of 
glycoforms in asthma, rheumatoid arthritis and pre
cclampsia (toxaemia in pregnancy). 

Longer term, it is hoped that the application of 
structural and functional information gained from 
investigation into the role of cell surface sugars, can he 
used in the development of sugar mimics which may 
modify the immune response in other i;ituation!i. These 
could include immunosuppre!isive agenL'i, to prevent 
organ transplant rejection, and immunomodulatori;, 
compound" that can augment the body'!i immunological 
defence mechanism for destroying cancer cells. 
(Extracted from European Chemical New.r, 
2J/JO Decemhcr 1991) 
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D. APPLICATIONS 

Phannaautical and medical IJll!lications 

Two ~ene·therapy trials 

Genetic Therapy Inc_ said the United States' 
~ational Institutes of Health approved iwo gene
thcrapy trials and two gene-transfer trials for treatment 
of cancer. One trial. for the treatment of primary brain 
tumours. is designed to induce cancerous cells lo 
produce an enzyme that makes tumours susceptible to 
the anti-viral drug Ganciclo.-ir the US biOlechnology 
concern said. The NIH also approved a gene-therapy 
trial inmlving the use of lnterleukin-2, which induces 
immune-cell growth in the treatment of neuroblastoma, 
the most common form of solid tumours in children. 
The trials will begin after approval by the US Food 
and Drug Administration_ (Source: Wall Street 
lmmal. 5-6 June 1992) 

Transplant rejection suppressed 

Research by Dr. Mitsuaki lsobe of the Faculty of 
Medicine at the University of Tokyo (Japan) has 
yielded a novel approach to suppressing the rejection of 
organ transplants. lsobe's method entails the injection 
of two monoclonal antibodies, anti-ICAMl and anti
LF A 1. immediately after the transplant operation to 
suppn .. -s.o; the action of the recipient's T -cells. The 
antibodies prevent binding between surface molecules 
on the recipient's T-ccllc; and the surface of the organ's 
cells_ In expcrimcnl'i, lsobe injected the monoclonal 
antibodies into mice bearing a mouse heart transplant 
in the abdominal region. 

According to the rcsulL'i, the heart was 
not rejected in any of the animals. lsohe says that 
the potent efficacy of his dual antibody administration 
suggest.;, that intra.o;pecics transplantation may be 
poo;.-;ihle if his new method of immunosupprcssion is 
used. (Scurcc: McGraw Hill's Biotechnology 
1\'cw.rn:atch, 16 March 1992) 

Brca.'it cancer dru~ KOCS on trial 

i!lJ.l.S 

Healthy women in the US and Canada are soon 
to begin a trial of the drug Tamoxifen to sec whether 
it pre\'cnl'i brca.c;t cancer. The study, which will 
invoh·c 16,000 women, could be under way before a 
similar trial in the UK, which has become entangled in 
a controversy over the drug\ safety. 

Samuel Broder, director of the National Cancer 
ln~titute in the US, said the trial was 
important bccau:.c it might demonstrate a 
"practical method" of preventing brea.'it cancer in 
women at high risk. Half the women in the trial 
will take Tamoxifen daily for five years; the other half 
will lake a placebo. 

Tamoxifen is effective in treating breast cancer 
and in reducing the risk of a woman developing a second 
tumour in her oppo.site breast. However, it also increases 
the risk of cancer of the lining of the womb and may 
slightly increase the risk of blood clots .. 

Researchers at the NCI expect the incidence of 
breast cancer will be reduced by about one third in the 
8,000 women receiving the drug This amounts to 
62 ~ of cancer prevented. At the same time, the 
drug is expected to cause 38 ~of cancer of the lining 
of the womb, none of which should prove fatal, and 
3 deaths from thrombosis. (Extracted from New 
Scientist, 9 May 1992) 

Malaria vaccine trials 

Spain has approved an experimental malaria 
vaccine for trials in people, just months after Britain's 
Medical Research Council rejected it .. The move renews 
controversy over the vaccine a..,d increases the pressure 
on the MRC to explain its decision .. 

At present, no widely approved vaccine exists for 
malaria, which causes disease in about 130 million people 
and kills 2 million a year .. The experimental vaccine was 
developed by a Colombian scientist, Manuel Patarroyo, 
and has been tested in 20,000 people in Latin America_ 
Patarroyo claims it works, but other scientists and the 
WHO say that independent trials of the vaccine arc 
urgently needed. 

Last December, the MRC decided for the second 
year running not to authori7.e a trial of the vaccine by 
its own researchers in The Gambia, West Africa, saying 
that it needed more information about the composition 
of the vaccine and its variability between batches. 

The Spanish Ministry of Health, whose approval 
procedures differ from Britain's, cleared the vaccine. A 
trial is now planned in Tan7.ania with the cooperation of 
the Tan7.anian Government and lhe Swiss Tropical 
Research Institute. 

Patarroyo's vaccine is based on a string 
of synthetic peptides that mimics the para.o;ite's surface 
proteins. When these pcpl.ides arc a.'iSCmbled into a 
polymer they may vary from batch to batch and there is 
a risk of minor changes in the structure. John Horton, 
head of therapeutics in tropical medicine for 
Smith Kline Beecham, says he doubt.-. that enough data is 
yet available on the vaccine to allow it to be registered, 
but he adds that trials of vaccines are often begun before 
all data are available. (Extracted from New Scientist, 
22 February 1992) 

Ar!i ficial blood 

A British laboratory ha.'i developed an artificial 
form of haemoglobin, the red protein in blood that 
carries oxygen. Trial.., of the protein, which should work 
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a.o; a safe substitute for blood, will begin shortly in the 
lJS. 

Kiyoshi Nagai and his colleagues at the Medical 
Re~arch Council's Laboratory of Molecular Biology in 
Cambridge arc working with the American company 
Somatogcn because no British company was interested. 

The team's haemoglobin is made by inserting the 
genes for the protein into the bacterium Escherichia 
coli. Prc••ious attempts to make artificial haemoglobin 
have failed because the protein breaks down rapidly 
and it<; breakdown products may damage the kidney. 
AL<;0. the artificial protein clings onto its oxygen rather 
than allowing the oxygen to move into tissues. 

Nagai's team has linked the chains of the protein 
together so that it docs not break down. The team has 
al<;O introduced a mutation into one or the genes so that 
the artificial protein gives up its oxygen more easily. 
(Source: New Scienlist, 21 March 1992) 

Big step towards cystic fibrosis 
gene therapy 

Scientists al the National Institutes of H*??lrh 
have developed a potential cure for cystic fibrosis, 
although it-; safety and effectiveness in humans have 
yet to be tested. 

The researchers at the National Heart, Lung & 
Blood Institute (NHLBI) used a genetically altered cold 
virus ao; a carrier to insert a normal copy of the human 
cystic fibrosis gene into cells lining the lungs of 
laboratory rato;. Once implanted there, the gene 
instructed the lung cells to manufacture the protein 
that, when defective in humans, causes the fatal 
disorder. The group describes its findings in the 
10 January i~<;uc of Cell. 

Since an animal model for cystic fibrosis is not 
known, the efficacy of this approach cannot be tested 
in animals, but earlier test-tube experiments showed 
that inserting normal copies of the cystic fibrosis gene 
into lung cello; obtained from patiento; with the disease 
correcto; the abnormality. So this approach should work 
in living patient<;. 

Some concerns remain, however. For instance, 
what if the weakened adeno-virus becomes virulent 
again? What if it invades tissues other than the lungs 
and pmduces the CFTR protein there? Could the 
human immune system attack the engineered viruscr., 
rendering them usclc~o; for gene therapy? (Abstracted 
with permission from Chemical and Engineering News, 
20 January 1992, p. 6, article written by R. Dagani. 
Copyright (1992) American Chemical Society) 

Mab aeaiDSJ rheumatoid arthritis 

Large numbers of people suffer from rheumatoid 
arthritis all their lives. When :he illness develops, what 
are known as T -lymphocytes. the otherwise reliable 
scavenger cells that he Ip com bat infections, attack certain 
tissue structures inside the body instead of invaders from 
outside. They do this for no apparent reason. but it is 
known that the phenomenon is caused as a result of 
stimulation by the CD 4 molecule. Scientists at the 
University of Erlangen -Nuremberg have now developed 
an "antidote": a monoclonal antibody with the name 
Max 16H5. It blocks CD 4 and thus stops the 
inflammation. Two-year clinical tests were favourable. 
The complaint disappeared in three quarters of the 
patients. The side-effects were tolerable; fever and 
sickness only occurred in the first few days. (Source: 
Scala, February 1992) 

GLUT-2 gene opens road to artificial pancreas 

Researchers at the University of Texas 
Southwestern Medical Center say they have developed a 
way of making genetically engineered cells secrete 
insulin only when the body of a diabetic patient needs it. 
The breakthrough promises to overcome a major 
stumbling block to the development of an artificial 
pancreas. 

The artificial pancreas consists of insulin
producing beta cells, extracted from an animal pancreas 
gland, encapsulated in a 2.5 cm-long, wire-thin 
plastic cylinder. Successful animal testo; of such 
systems were reported in December 1992 by two 
different research teams, one at Washington 
University at St. Louis, working with 
CytoTherapeutics Inc. of Providence, Rhode Island, and 
the other at BioHybrid Technologies Inc. of Shrewsbury, 
Massachusetl'i. 

The Texa.o; work involved taking mouse pituitary 
cells, genetically engineered in 1983 to make human 
insulin, and inserting the GLUT-2 gene - which letc; 
glucose seep into the cell and trigger the secretion of 
insulin. The mouse cells thus mimic the beta cell<; of the 
pancreas in regulating insulin output in response to the 
level of glucose ir. the blood. 

The cells still need further work: they begin 
to secrete insulin too early, for example, and they 
al<;<> secrete a mouse version of a pituitary hormone, 
AC..,.H, which may - or may not - affect human~. But 
the team leader, Christopher Newgard, ao;.c;istant 
profe~<;<>r of biochemistry at the university medical 
centre, believe!'! these roadblocks can be readily 
overcome. (Source: Biotechnology Bulletin, 
February 1992) 
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l"S poised to approw lnterkukin- 2 

An ad\-i..c;ory commilll>c has recommended that 
lhe CS Food :md Drug Administration (FDA) appro\·e 
Interleukin-~ (lL- 2) for tn:ating a lethal form of 
kidney cancrr. 

fa·en though this potent protein molecule does 
not -ml>cl the con\·entional definition of safe and 
effective-. rnmmittee members concluded, ·a small 
group of patients stands t.J gain significantly". The 
committee aL'iO said that if the agency approves the 
product. it should be accompanied with information 
dt.-scribing toxic effects and current limits to 
effectivenl'S..<,. 

This is the second lime the committee has 
reviewed k- 2. which is known commercially ru. 
Proleukin. The product is now sponsored by 
California- based Chiron. which recently merged 
with the product"s original corporate sp)nsor, Cetus. 

IL-2 still appears only marginally effective 
against kidney cancer. However, no other conventional 
treatment is considered effective against this rare but 
Jeadly disca...c which kills, on average. within six 
months lo a year. 

Ove1all. 15 per cent of patients trealed with IL-2 
~bowed a posili\·e response, with 4 per cenl showing 
what wa.<, deemed a "complete response-. 

Treatmenl with IL-2 seems to shrink 
malignancies in some paiienK However. the treatment 
is a.'-<oOCiated with "severe toiricities", including an "on
study death rate of 4 per c•:nt ·. Side-effects include 
nausea. hypotension, renal toxicities, neurological 
cffecL'i and !iepsis. But in r 031 ca.'iCS, with proper and 
close patient managemen•. those adverse effects arc 
reversible, f><lys Chiron. 1Sourcc: Chemistry & Industry, 
.l February 1992) 

Broccoli may protect against cancer 

Researchers have isolated and identified a key 
chemical in liroccoli (Brassica o/eracea) that strongly 
induces enzymes Iha< protecl against cancer. People 
who consume broccoli and other cruci fcrcus vegetables, 
such a.o; cauliflower, mustard, and brussels sprouts, are 
known to ha\c a lower risk of devclcping cancer. The 
protective cffccl is thought to be due, at least in part, 
10 compounds in the~e vegetables 1hat induce so-called 
pha.<,C II detoxication enzymes, which are involved in 
th..: metabolism of carcinogens. Researchers have 
found thal most of broccoli's en1yme-inducer activity 
resides in 1 single chemical known a.<; sr1/phoraphane. 
This compound\ presence in plant<; has been known 
for over three decades, and related i!>Othiocyanatcs arc 
known 10 have anticarcinogenic properties. But of all 
of the ~lcctive phase II enzyme inducers found in 
vcgclahle:;, mfpl10rapha11c is so far the most potent. 

s.·:entists are now eager to test the compound to ~"'e if it 
will block tumour formation in animals. (Abstr.tcteJ 
with pcrmis.sion from Chemical and Engirw~ring News, 
30 March 1992. Copyright (1992) American Chemical 
Socie1y) 

Major tumcur rgponse observed with BC-IL 
cancer dru& 

Ongoing phase II clinical trials of the immune 
boosting cirug BC-IL for terminal head and neck 
cancer patients have shown significant reduction of 
tumour volume estimated to be considerably greater 
than 50 per cent in two patients treated. The world
wide rights to BC-IL, a natural lymphokine "cocktail", 
are owned by Cel-Sci Corp. (Alexandria, Virginia, 
USA). 

The first two patients had previously received 
radical surgery followed by radiation therapy. However 
their health continued to deteriorate. Both patients had 
low levels of T-cells and evid.:nce of immune 
deficiency, generally a characteristic of head and neck 
cancer. 

The BC-IL treatment was administered on an 
out-patient basis with negligible side-effects. 
Both patients showed an initial doubling of blood T
cell counts reflecting a potent stimulation of their 
immune systems. They also showed lymphocyte 
infiltration inlo the tumour sites indicating an 
intense immune reaction to the tumour. Th,· first 
patient has maintained tumour reduction over three 
months. The second patient nas just completed his first 
month. (Source: BFE, Vol. 9, No. 1-2, 
January/February 1992) 

Possible new treatment for skin cancer 

A possible new treatment for skin cancer using 
a combination of ultraviolet li(lht and titanium oxide 
has been developed by Akira Fujishima and 
Kazuhito Ha.<ihimoto of Tokyo University and 
Yoshinobu Kobuta of Yokahama University. The 
researchers transplanted cancer cell~ from a 
human uterus in mice. Titanium oxide wao; injected into 
the tumours of half the mice when the tumours grew to 
some 8 mm. Subsequent application of ultraviolet light 
to the skin tumours virtually eradicated the cancer cell'i 
after one month. The researchers say their treatment ha.'i 
none of the side-effects associaled with traditional 
cancer treatments. (Extracted from Asian Waif Street 
Jo11rnal, 18 May 1992) 

AIDS/AZT early treatment 

A new clinical study shows thal early treatment 
with Wellcome's AIDS drug, AZT, can slow the progrc·~ 
of the disca.'iC, but docs not affect survival rates. Early 
trealment with AZT wa' al'iO a.o;.wcialed wi1h more side
effect ... 
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The new information is likely lo rekindle an 
ongoing debate: al what stage in the disease should 
AZT lrealmenl begin? Another recent study showed 
that AZT lrcalmenl could slow progression of the 
disea<;t: in otherwise healthy patients who carry the HIV 
\·irus. 

The latest report. from a group headed 
hy John Hamihon at Duke University in 
North Carolina, focused on HIV-positive patients who 
already exhibited some symptoms of AIDS. Of the 338 
patienlc; in the study. half recei\·ed AZT from the 
out-;ct. The others began the treatment when the 
number of co.i immune cells fell below the level of 
200/mm3• or when full-blown AIDS developed. 

"Early z!Uovudine (AZT) therapy slowed the 
progression to AIDS but did not improve overall 
survival in our trial", the researchers say. (Source: 
Chemistry & '"dustry, 2 March 1992) 

EscaGenetics offers taxol 

EscaGenetics Corporation, San Carlos, 
California, is supplying taxol produced by itc; 
proprietary cell tissue culture technology to the 
National Cancer Institute for its research in curing 
ovarian cancer. Using fermentation technology, Esca
Genetics produces taxol from cell cultures consisting of 
root, needle arid stem cells of Pacific yew trees. 

This technology represents a breakthrough 
in taxol production because trz.ditional methods 
require manufacturers to strip the bark of four to 
six mature yew trc('s in order to extract one to two 
grams of taxol. the amount required to treat one 
patient. 

In addition, by using itc; "PhytoProduction" cell 
tis..-.ue culture technology. EscaGenetics is producing 
higher concentrations of taxol than yew baric, a 
capability that may eliminate the need lo sacrifice 
entire tree stands. (Source: Chemical Marketin~ 

Reporter, 30 March 1992). 

Pilot trial for blood clot detector 

Bio-Technology General has started pilot clinical 
trialc; on a radio- imaging agent capable of c!etecting 
blood clotc;. The company believes ito; techniques will 
provide a precise and reproducihk non·invac;ive 
detection of blcxxl clots. 

en; hac; developed a g1.:.:~•1cally m<xlified 
fibronectin fragment which specifically binds to fibrin, 
a protein found only in blood clot.-.. The convenience 
and rapidity of clot detection hy this agent could 
permit early medical intervention in deep vein 
thromhosis (DVT) and pulmonary emholi patient.-. and 
reduce both mortaliry and wirbidity, the company 
claims. 

Conventional DVT diagnosis relies on invasive 
procedures which can lead to side-effects or non· 
invasive methods that detect thrombi indirectly but arc 
not too sensitive in DVT detection and may give false 
negative diagnoses. (Source: European Chemical Ne..,·s. 
16 December 1991) 

Immunothcrapy 

In the struggle against cancer. AIDS, rheumatism, 
multiple sclerosis and allergies, doctors all over the world 
are increasingly placing their hopes in a new approach: 
immunotherapy, treatment aimed at strengthening the 
body's own defences and reducing physical mal
functions. "A real gold- rush atmosphere" now prevails 
among immunologistc; and genetic engineers. However, 
as yet none of the researchers is prepared to speak of a 
great breakthrough · there are still only promising 
beginnings, for example, at the teaching hospital in 
Erlangen where intensive work has been carried out on 
T-cells. Normally these cells represent the immune 
system's active defences. They investigate suspicious 
objects inside the body for "immunological tolerance" 
and mobilize scavenger cells (macrophages) to attack 
viruses and bacteria. Oiten, however, they overdo things 
and give the order to assault when there are no intruders 
in sight. After being activated in this way, the 
macrophages will then simply attack nerves and joint<; 
due to a lack of real enemies. This resultc; in multiple 
scle..-osis or rheumatism. As yet no one knows why the 
T • cellc; suddenly get out of control. Nevertheless, the 
researchers in Erlangen succeeded in immobili1jng wild 
T·cells with antibodies. The new therapy is already 
being given to patients suffering from rheumatism. 
(Source: Scala, January· February 1992) 

Mouse cellc; engineer hope for diabetes treatment 

A tiny plac;tic tube filled with ccllc; genetically 
modified to produce insulin could one day form the 
bac;is of an artificial pancrea<, to treat diabetes. American 
biologic;tc; have claimed a breakthrough in developing 
such a device. 

Christopher Newgard and his colleagues from the 
Univer!'lity of Texa<, at Dallac; say they have modified a 
cell from the pituitary gland of a mouse to act like a 
pancreac; cell, secreting ini;ulin when stimulated by 
glue~. According to Roger Unger, director of the 
diabeteli ini;titule at Dallao;, this markli "the first 5lep in 
designing a cell that meet<; the need5 of a diabetic". One 
of the main aim!'> of diabcle!'> research ha-; been the quest 
for an implant containing cello; to produce insulin in the 
body. 

The advance, reported in the Proceedin~J of the 
National Academy of Science.f, follows a report of a trial 
in mice of a small hollow fibre de5igncd lo hold insulin· 
relea.c;ing cello; and protect them from attack from the 
recipient'.'i immune ~.ystem. The re~archcrs have 
patented their ;,Hxlificd mour.c ccll'i and hope rhcy can 
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oc cnmhincd with the fibre to make a miniature 
artificial pancrcao;. They plan to k'St such a device in 
rodcnb. later this year. 

The researchers emphasire, however. that the 
mimicry is not yet perfect. The modified mouse cells 
secrete insulin at glucose levels well below the usual 
threshold. The researchers arc confident they can 
dampen the modified cell's sensitivity by curbing the 
reactivity of an enzyme that metabolires glucose after 
it hao; occn shunted into the cell. 

l' ngcr suggests that even engineered cells that 
arc too sensitive to glucose may be of benefit to people 
with sc\·ere. insulin-dependent diabetes. The insulin 
pnwidcd by such cells, he says. could help to make the 
discao;c manageahlc through diet. 

Some critics of the approach warn that 
protecting the engineered ccllc; from being ravaged by 
the recipient's immune system could yet prove a 
decisiw stumbling bloc~. The hollow fibre in which 
the rc<;earchers intend to package the cells is designed 
to keep out immune cellc; and antibodies while giving 
free pao;sage to relatively small molecules such as 
glucose and insulin. Terry Atkins of Aston University 
warns that the fibre may nnt exclude small proteins 
such ac; interleukins which can attack foreign cells. 
(Source: l\'ew Scientist, 25 January 1992) 

How dru& dcfeatc; malaria parasite 

The pos..o;ibility of a new generation of malaria 
drug.c; hac; moved closer with a discovery by researchers 
in the United States. Scientists in Manhac;set, 
New York, believe they have finally understood the 
mechanism of Chloroquine, the principal antimalarial 
drug. Thi" knowledge is the first step to "designing" 
alternative compound<, capable of disabling the malaria 
parac;ite. say the researchers. 

Chloroquine\ power seems to lie in it<o ability to 
disrupt a defence mechanism of the para.c;ite, 
Pla.miodiwn falciparum. The para.c;ite feeds on the 
oxygen-carrying compound haemoglobin which is 
found in red blood ccll<o. One of the breakdown 
products of haemoglobin is haem, a red pigment which 
i!'. highly toxic to the para.c;ite. Normally, F. falciparum 
copes with the haem by turning it into a less harmful 
brown pigment called haemo1.0in. 

Scientist<; al the Picower Institute for Medical 
Rc!\Carch in Manha.-..c;ct, New York, have identified the 
cn1ymc the para~itc uo;c~ to make haemo1.0in. They 
M:parah:d it frnm an extract of para..,ites which turned 
haem lo haemo1oin: the more en1yme, the more haem 
was con\·erted. 

When 1ho: researcher~ added Clilorotp:ine to the 
c.~lract. they found that it inhihitcd the formation of 
h.1~·mo10in at concentralion~ equivalent to thll!'IC found 

in the blood cells of a person taking the drug. This 
suggests to them that Chloroquine interferes with the 
parasite's ability to break down the toxic haem. "A 
detailed understanding of the mechanism of action of 
haem polymerase (the enzyme) would open the 
possibility of the rational design of new classes of anti
malarial drugs", say the researchers. (Source: New 
Sciel'llist, 11 January 1992) 

Treatment for haemophilia B 

The British Technology Group (BTG) has signed 
a second world-wide licensing agreement to a 
US company for rights to develop gene products for the 
genetic therapy of haemophilia. The agreement, which 
is the result of collaborative work between BTG Ltd. 
and its North American affiliate, British Technology 
Group USA Inc., enables Transkaryotic Therapies Inc. 
(TKT) to develop a treatment for haemophilia B using 
TKT's proprietary gene therapy technology wilh BTG's 
patented cloned human gene for Factor IX. 

TKT's gene therapy technology offers the 
prospect of incorporating the cloned gene for Factor IX 
into the cells of haemophilia B sufferers, allowing the 
continuous in situ production of Factor IX. Current 
therapy involves the intravenous administration of 
Factor IX concentrates prepared from human blood 
donations, and a.s such can expose patients to the risk of 
blood -borne viruses. e.g. AIDS and hepatitis. 

TKT's approach to the treatment of 
haemophilia B would involve a physician taking a tiny 
sample of a patient's skin and sending it to TKT's 
laboratories, where the cells would be genetically 
engineered to produce Factor IX. 

The modified cells would then be returned to the 
physician for injection under the patient's skin. TKT 
anticipates that clinical trials in this area will begin in 
1993. 

Dctailc; from: Briti.sh Technology Group Ltd., 
101 Newington Causeway, London SEJ 6BU "= on 
071 403 6666. Fax: 071 403 7586. (Source: 
BiotechnoloKY Bulletin, April 1992) 

New trealment for bacterial infecti211S 

A powerful natural antibiotic may hold the key to 
treating many scriou!i bacterial infections. The agent, 
called bactericidal/permeability increasing protein, or 
BPI, exists naturally in human white blood cell<o. BPI i!i 
toxic only for gram-negative bacteria. New York 
Univcrr.ity (NYU) scienti!ils have used the cloned gene 
to produce larger quantities of BPI and derivative 
fragments that contain the active rcgiom.of the molecule. 
In lahoralory experiment<o, a fragment of natural BPI 
when added to whole hlood both killed hactcria and 
~topped the sclf·de!itructivc host re~.,onsc~ triggered by 
endotoxin, a poi"''" rdea<\Cd hy gram· negative bacteria. 
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The n.-scarch wa...; conducted by NYU in collaboration 
with Xoma Corp. at its laboratories in Berkeley and 
Santa Monica. California. (Source: BFE. Vol. 9. 
~o. 1- 2. January! February 1992). 

Type D retrovirus in humans detected 

Ona..<,eo Biotechnologies. Inc. (Houston. Texas) 
ha..c. developed. patented and begun to market two 
diagnostic kit-; that detect the new type D retrovirus in 
blood. Type D retroviruses arc the predominant cause 
of AIDS in monkeys. a disease similar lo that seen in 
human AIDS patients. A type D retrovirus was first 
isolated in 1970 from the breast cancer of a monkey 
and has since been a.-...c;ociated with other cancers in 
monkeys. in addition to cau.-;ing simian AIDS. 

Since the current methods of screening blood 
supply will not detect type D retroviruses. and now that 
it ha-; ~-en found in humans. Onasco Biotechnologies 
will pursue both FDA and USDA licensing of its 
diagnostic kite;. The company is currt'rdy negotiating 
with a public cJmpany to provide the nec~ry 
funding to obtain USDA/FDA approval of ~he 

diagnostic kiK (Source: Genetic Engineering News. 
January 1992) 

Strategic partnership to offer "genes to cGMP" 
~ 

Two biotechnology companies from Canada and 
the U nitcd States have formed an international strategic 
partnership to provide bioprocessing expertise to the 
pharmaceutical indu.<itry worldwide. This alliance will 
allow Allelix Biophannaceulical'i Inc. to generate 
additional contract rc\enu~ for further development of 
it'\ manufacturing technology and capacity. Verax 
Corporation, which currently provides a complete line 
of bioreactors, product'i and contract manufacturing 
services for mammalian cello;, will now add bacterial 
and fungal expres.-;ion systems to it-; product offering.'i, 
through the alliance with Allelix. 

Allclix Biopharmaceuticalc;, in support of it., own 
drug de\·clopmenl programmes. ha..-. developed 
significant expertise in bacterial and fungal expres.'iion 
systems and offers contract research srrvices such a.'\ 
genetic engineering. process development and scale- up 
for the manufacture of pharmaceutical proteins. 
Verax Corporalior ha.'\ a complete "Genes to cGMP" 
programme, through which it offers it'i cu.'ilomcrs 
bioreactor systems for in-house manufacture a.c; well a..-. 
bioproccs.'\ing contract development and contract 
manufacture of clinical trial and toll quantities of 
producb made in com,;liance with FDA standards for 
cum:nl Ciood Manufacturing Practice (c<;MP). 
!Source; .l\'rwJ RelrOJt', 11 May !992) 

Cholesterol enzyme manipulated to pre\·enl heart 

~ 

Researchers at Northeastern Ohio U ni,rersitit.'S 
College of Medicine in Rootstown are developing a 
transgenic animal model to study bow manipulating a 
key enzyme invoh·ed in cholesterol catabolism may 
translate to the prevention of heart disease. 

Dr. Ferenc Hutterer. professor and chairman of 
biochemistry and molecular pathology. and 
Dr. Y.L. Chiang first purified cholesterol 7-alpha
hydroxylase in 1983. Then Dr. Chiang went on to clone, 
sequence and express the enzyme. Now the team is 
investigating the potential prevention of atherosclerosis 
from the perspective of the cholesterol degradation 
pathway. Atherosclerosis results from the pathological 
thickening and hardening of arteries when cholesterol 
and other compounds deposit on the vessel wall. 
Ultimately, plaques block blood- flow and cau.'iC either 
haemorrhage or thrombus formation. 

The American Heart Association (AHA) cites 
three major advances in heart disease research: the 
discovery of cell surface low density lipoprotein (LDL) 
receptors (which won Drs. Joseph Goldstein and 
~ichael Brown the 1985 Nobel Pri1.e); the Coronary 
Primary Prevention Trial, which demonstrated that 
lowering cholesterol levels reduces death from heart 
attack; and the development of cholesterol- lowering 
drug.c;. 

Specifically, Drs. Hutterer and Chiang study the 
rate limiting 7-alpha-hydroxylase enzyme, which L'i 
critical in breaking down cholesterol to bile acid'i. 

The scientists created traJ'_c;gcnic mice that carry 
the rat gene for 7-alpha-hydroxyla'iC and propose 
feeding these mice a cholc~.tcrol-rich diet lo induce 
atherosclerosis. The model may help determine if the rat 
gene, exprc..-...c;ing high lcvelc; of enzyme, can prevent the 
mou....c from succumbing to di'iCa'iC. The rc.'iCarch i'i ju.'\t 
beginning, but the scientist'\ arc hopeful that the 
transgenic model will support the concept that 
atherosclerosis is preventable by augmenting choleslerol 
degradation. 

Since 7-alpha-hydroxylao;c"s activity is lower in 
humans than in rats, and because humans arc susceptible 
to atherosclerosis and rat'i arc not. Drs. Hutterer and 
Chiang chose the ral a...-. a model lo study the rcla1ionship 
between the disca'iC and the cn1ymc. A rat gene coding 
for 1he en1ymc wa'i succesdully transferred lo a mouse. 
Although it is still too early to sec if the gene is 
expres.'iCd in the transgenic animal, it is pos.c;ible Iha! the 
mouse can acquire dir.ca.'iC resistance if provided with a 
key dcgradati\·c en1ymc. 

------~ 
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The final ll.~t of the gene·s efficacy is if 
the enJ'ym.: encoded in the rat gene actually 
confer.. d~asc: protection on the mice fod a cholesterol 
diet. 

The direct human application of this research is 
in gene therapy. Familial hyp.:rchok.'Sterolxmia is a 
genetic disorder in which there is an un~ually 

enhanced deposition of lipid compoun~ in the arteries. 
leading lo exlremdy early onsel of lhe disease. The 
di~a.-.e i.-. cau..<.cd by a mutalion in the LDL receptor 
and repn."5t:nlS the human model lhat initially focused 
attenlion on the relationship between LDL and 
chol.:slcrol metabolism. (Source: Genetic EngiMtring 
.\"t••n. 15 '.\farch 199:!) 

Pilol project for the production of anti-malaria 

dru~' 

A r~"5l:arch project to improve production 
method<. of anti- malaria drugs. based on the herb 
Artemisiu annua ha.o; been established by the Ministry of 
Health of Viet Nam. in coop.:ration with the l'ni\rcrsity 
of Amsterdam (The Netherlan~). Main activities 
under thi.o; project are: 

Thi: imprm;ement of agricultural practic~ 
lo produce, store and proc~-ss Artcmisia; 

lmpro\"emer.t of extraction and fermentation 
proccs.<.cs to produce artemi.tinin (the 
acti\·e compound of Artemisia). and the 
man~facluring of pill-;; 

- Clinical studies in order lo determine 
lh.: correct applicalion and J05e of the 
drU!!-

Th.: pilol plan! i.'i exp.:cted lo produce 
250 kik1grammes of pure artemt'ilmn annually. 
As l full ton of dried L:a.,,·es ior, needed to produce about 
six L.ilogrammes of artcmisinin. a total area of 
.Ul hectares must be planb:d with the herb in order to 
'>upply thl.' raw malerial input. 

Fund., for 1he projecl - about USS 1.3 million 
for lW2- l'N-' - will be providi:d by the Directorate
( icncral for International Cooperation (The 
!'IOet'i.:rlands). II runs parallel to a project i-.larled by 
lhe World Heahh Organi1.ation. in coop.:ra1ion wilh lhe 
pharmaceutical company AC:F Chemic (The 
'.'iethcrlands). 1hat al\O aim~ at the production of 
Artcmisia-ba....:d dru~'- Artcmisinine is a promi . .;,ing 
dru~ for malaria treatmem. without unwanted !>idc · 
cHecls. It mighl .. ub~titulc for the traditional anti
malaria drug quinine, al"° a plant-ba.-.cd drug. againsl 
which lhc mal;sria para.or,ite~ ha\·e dcvclop.:d resistance. 
In China and Viet !'IOam. exlracts of Artcmisia ha\c 

~-en ~J for <..--enturies for the treatment of fever. 
dysentery. infections and malaria. (Source: 
Bioteclrnology and Dn·dopmenl Monitt>r, No. 9, 
December 1991) 

Another ~enc ther;;py first 

On 4 June. researchers al the University of 
Michigan Medical Center marked another milestone on 
the road to human gene therapy by injecting a gene into 
a tumour of a 67-year-old woman with malignant 
melanoma - the first time a new gene has ~-cn put 
directly into a human patient instead of being 
transferred first into the patient's cells in laboratory 
culture. The trial also rep~"SCnts the first time that 
researchers ha\·e used a non - .. -iral \·ector - in this case 
li~mcs - to deliver the modified gene. 

Tweh•e patients with malignant melanoma, all 
with life exo,ectancies of less than a year. will participate 
in the trial. Researc.:bers are administering varying doses 
of ~encs for a transplantation antigen {hat is supposc:d to 
stimulate an immune attack oa the patients' tumours. 

Meanwhile, another Michigan team, led by 
James Wilson, has begun a gene therapy trial for patienL'i 
with a hereditary form of high blood cholesterol. Using 
the more standard approach, the researchers introduce a 
"·irus carr~·ing the gene n~-edcd to lower cholesterol 
h·els into the patients· liver cells. which ha .. ·e been 
rcmo..·ed surgically. The cells with the new gene arc 
then injected back into a vein that leads to the li\·er, in 
ho~-s that this will correct the patient's defect. (Source: 
Science, Vol. 256, 19 June 1992. p. 1628) 

Silk wastcy yield haniover treatment 

Animal experiments by Profesrnr 
KiyO'ihi Hirabayashi of the Faculty of T cchnology 
al the Tokyo University of Agriculture and Technology 
have ~hown that a silk protein can lower blood lc.,,·el-; 
of alcohol and cholci-.terol. If clinical studic:; support 
the finding. the protein may be put to work in 
preventing hangover. The starting point for 
Hirabaya.-;hi's cxpcrimcnl-; was an in1eres1 in 
finding way!> to U.'iC the large quantities of wa.'ile 
silk generated in silk- producing regions. He found 
that hydrochloric acid treatment of silk wa.-;tc yield-; 
a protein con..;,isting of 18 types of amino acid. 
including glycine. 5erinc, tyrosine and alanine. In 
the cxpcrimenL'>, Hiraba~a.'>hi fed 24· hour- fa..;,ted raL'> 
with a powdered form of the protein, 1hcn gave them 
ethanol .$() minuter. later. According to rcsulL'>, the 
mean blood alcohol level of the raL'i wa.~ JO pci cent 
lower than that of control raL'> gi .. ·en ethanol without 
1hc protein. In further expcrimcnL'i, Hirabaya.'>hi gave 
raL' feed with a 5 per cent content of the protein 
for one month. Rci-.ult\ showed 1ha1 the mean blood 
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.:hok...-.t.:rol k\·d of the ral5 was about half that of 
control raL'> gi\·en the same feed without the protein. 
Hirahaya..-.hi says thi.-. rt.-sult is probably due lo the 
action of serine and glycine. Hiraba~~i plans 
lo continue with n-search on the prolein with the 
ultimate aim of de\·doping functional foods for 
prc\·cnting. hango\"er and hypcrlipaemia. (Source: 
Mc<ira~· Hilr~ Biottchnolog_,. Ntws~·acch. 

:!fl Januar~· JW~) 

Lit-ntock applications 

Bioreactors on the hoof 

Despite tt."Chnical ad\·ances, the production of 
therapeutic proteins for the treatment of blood clotting 
di.-.ordcrs remains a difficult and expcnsi\·e procedure. 
At the Virginia Polytechnic Institute, researchers 
working with the American Red Crar.s (ARC) believe 
the an..-.wer j_c; not so much in the laboratory, as in the 
farmyard. 

The team is har\·est;ng an anti-clotting agent, 
human Protein C (bK). from the milk of transgenic 
pigs. The protein. which is \·ital to the regulation of 
blood clotting in the body. could be useful in the 
treatment of patienlo; al risk from so-called secondary 
clotting following a heart attack. blood infection or 
major trauma. Protein derived from human plasma by 
the ARC L'i now in preliminary clinical trial!i. 

Although some protein." can be produced in iicro, 
~uch method.'i have their limitation.<;. 

Recently researchers in Scotland met with similar 
'ucct.-ss. producing therapeutic protein.<; in tran.<;genic 
sht.-cp. 

It j_., reported that each tran.<;genic pig L'i 
producing much higher le\"el'i of hPC than is found in 
human pla.'ima. and once the tran.<;genic animal i'i in 
hand. modern animal hu.c;bandry can do the rCl'il. 
Genie. the group's original lran...genic pig. ha.<; pa.<i.'iCd 
the gene for hPC on lo four of her !\even piglcl'i, and 
her sisler ha." pa<i...cd lhc lrait on lo six of her nine 
pr~eny. In lolal, the group now ha.'i some JO 
lransgcnic pig_c;. 

Thc approach offers high yields, low operating 
co:r.is and simple acces.'i to the product. The team ha.-; 
already de\'elopcd a technique to -;cparate hPC from 
olhcr proteins in the pig..,· milk. (Source: Chtmi.ftr.~· & 
lnd1mry. :w April 11><>2) 

Bruf'.'id' BST decision blow for manufacturm 

Manufacturers of tx,\·ine somatolropin (BST) 
~·xpcricnccd another reverse on 15 January when the 
European ("ommis.<;ion a11-rced a report on BST thal 
conclude:~ rhat u<.c of rhe 11-rowth hormone would run 
rnunlcr to it' cff•lrt)> lo cul hack farm production. Thc 

Commission accepts that BST has no discemibk effect 
on humans who consume milk from Lreated cows, 
although daily injection of the hormone can cause 
swelling and mastitis. EC agricultural ministers had 
already decided to extend the ban on BST by a further 
two years. (Source: BilJltchnolvgy Bul/ttin, 
February 1992) 

AAT from ewe's milk 

Milk from a sheep called Tracy is the key lo a 
£10 million deal between German pharmaceutical giant 
Bayer and Scottish biotechnology company 
Pharmaceutical Proteins. Tracy is a transgenic animal -
when she was no more than an embryo, human DNA 
~-as implanted into her genetic material. with the resub 
thal her milk now contains in exca\ of 30 g/l of the 
protein alpha-1-antitrypsin (AA n. 

Deficiency of AA T is the most common human 
genetic disorder, affecting one in 2,000 people. AA T is 
a major inhibitor of the emtase enzyme, which is 
responsible for protein degradation in the tis.sue rer.ewal 
process. Doses of AA T required for therapy are high -
around 4 g/week - and current methods of production, 
which in\·ol\·e extraction from human plasma. cannot 
keep up with the demand. 

According lo Pharmaceutical Proteins' marketing 
director, Martyn Breeze, this is tht: first large-scale 
commercial exploitation of a product manufactured in 
this way. A flock of around a thousand lracys· will be 
bred, a proc~ that~ started already with lhc birth of 
Tracy's lamb. The flock of lracys" will lead a pleasant 
life, kept separate from other animal<; to avoid the risk 
of infection and with absolutely no chance of ending up 
a-; lamb cho~. 

Brec7.c expect<; thal the first Tracy-deri\"ed AAT 
will reach the market toward.., the end of the decade. 
Pharmaceutical Proteins claims to be able to produce 
several protein." by the.~ techniques, and i.<; currently 
working on producing the blood-clotting agent 
Factor IX. (Source: Chemistry & Industry, 
2 March 1992) 

Australian sheep let their hair down 

Scientist<; in Au.-;tralia can now "peel" sheep rather 
than shear them. The technique relics on an artificial 
epidermal growth factor created by researcher~ at the 
C:SIRO. When injected. it interrupt-; hair growth. A 
month later. breaks appear in the wool fibre and the 
fleece can be pulled off whole in half the time ii takes to 
shear a sheep. ScientisL'i at the C:SIRO say they intend to 
ttenetically engineer a sheep that sccrelc!i insect repellent 
from il'i hair follicle~. The crealure is needed to fend off 
the blowOy, a pc!il that ccx<.L'i AuMralian farmers 
AS 200 million (£H5 million) a year. As a ~pin·off, 1he 
~hecp will al"° shed lh1: world\ fir!\I mothproof wool. 
(Source: .\'rw ScirntHf, 4 January 1992) 
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\"aq;ine proi.ecb monken from AIDS-like 
di.'>Ca.<;C 

A \·accine ba5<:d on a fragment of virus h~ 
sun:'--cded in protecting monkeys from an AIDS-like 
di~a.~. The finding increa.<;(..-s optimism that a similar 
type of vaccine could be de\·eloped against HIV in 
human.'\. \1any macaque monkeys have already b.:en 
protected from the simian i--nmunodeficiency virus 
(SI\") that causes the equ!\·alcnt of AIDS in tht.>se 
animal-;. But virtually all successful \·accines have bt.-cn 
ba....:J on preparations of whole killed SIV. Many 
~ienti.-.ts think it would be unwise lo use whole killed 
HI\. in humans. 

Shiu - Lo~ Hu and collcagUt.-s at the Bristol-Myers 
Squibb Pharmaceutical Research Institute in Seattle 
haw publi.-;hed details of a different approach. They 
\·accinated four macaqut."S, first with live vaccinia \·irus 
which had been genetically engineered to rroduce the 
en\·clope protein of SIV. After more than a year, the 
animals rcceiwd a booster of the viral envelope protein 
alone. 

A few W\.'Cks later. the monkeys were 
"challenged" with an intra\·enous dose of li\·e SI\' to St.'C 

if the \·accinc would protect them. Four control 
monkeys. which had not been vaccinated. were also 
chalk:ngcd. Within two months, all four control 
animal-; began to produce antibodies to the virus, 
showing t'1at they had become infected. However, all 
four immuni1.ed animal-; remain completely free o~ 
\·irus more than a year after the challenge. This 
!>U~esl'>, say Hu and his colleagues, that the vaccine 
protected the m•mkeys completely. 

Bristol- M ycrs Squibb is alre.tdy producing a 
comparable vaccine. which is being tested for safety in 
humans. Genetically engineered vaccinia virus 
exprcs.,ing HIV\ \."nvelope protein is given first. 
followed by the cm·elopc protein alone. But no one ha.-; 
tesh:d the \·accine in field trial'\ to show whether it 
protect'> people. 

The result" come at a time when Al[\S 
re~archers haw been debating the way tt.at SI\' 
vaccines work. Recent British finding.'> surpric;cd 
re!iCarchers hccauc;c they suggest that proteins from the 
human cell'\ in which !he whole-virus vaccines were 
F-rown haw played a part in protecting animal<. from 
infc1:1ion. It ~ems unlikely that the!iC proteir.s were 
inrnhed in Hu\ experiment. becau~ only r~combinant 
viral proteins have been u~d. lJ ntil there i~ more 
e\ idence, rc~archer~ believe that both "·iral and cellular 
protein\ mu~t he explored as target' for human 
vJccine~. (Source: .\-e11.· Sc1m1i.H, I February l'><J!) 

ACTIP mt.>ctin" in Rome results in position 
papers on research 

A m~ting of ACTIP (Animal Cell Technology 
Industrial Platform) took place in Rome on 11-
IZ November 1991, hosted by Art.-s Serono. The 
members of the platform are European companies that 
use mammalian cell cultures in various phases of 
phannaco-toxicological n.-search and biolechnology 
research and production. 

The EC-T - project Animal Cell Technology was 
one of the reasons to establish AL"TIP, since ACTIP 
members will prO\·ide the European Commission with 
guidelines regarding Community-funded rcsc:-arch 
programmes. T-project coordinaton informed the 
meeting on the progress of their respective projects. The 
projects are on the techniques for establishing high 
expression production systems for recombinant proteins; 
construction of artificial chromosomes; optimii.ation and 
validation of virus- based linear vectors; control of 
recombinant-DNA protein glycosylation; imprcvement 
of production of bioactive proteins; construction of 
permanently transfected cells expressing steroid hormone 
receptors; transgenic antibodies and l;irgeted inducible 
amplified homologous expression sysiems for quality 
products from animal cell<; in culture. In these EC
financed projects. which involve companies and 
universities, a considerable amcunt of knowledge and 
input are used for worthwhile, ambitious goals. 

This part of the mt.-eling was chaired by 
Dr. Jan Lupker of Sanofi Elf Bio Recherches. who 
outlined the purpose of t.>stablishing a common view on 
future lines of rt.-scarch. The discu. ... -;ion ha.-; been 
initiated by the European Commis.~ion with the intention 
of receiving from indu!'>tri~-s with activities in animal cell 
technology a statement a.' to which fields of n.-scarch 
should be publicly fund-=d in future community research 
programmes. A first discussion took place during the 
ACTIP meeting in Toulou.-;c on :!3 April 1991. During 
that discus.sion various topics were reviewed. The major 
conclusion w~ that industry docs favour public funding 
of research on biological i. ... ~u~-s. since lack of 
fundamental biological know-how L'\ the bottleneck for 
many application!'. of animal cell technology. A (IO-'\ition 
paper. identifying future lines of re!iCarch and approved 
by AlTIP member companies. ha.., been !il!nt to the 
European Commi~'\ion, DG X!I. 

In addition, AlTIP drafted a pos1uon paper 
for a re~arch programme on uncon\·enlional agent'> 
of spongiform encephalopathy (BSE). At TIP suggest'\ 
a programme on f undamcntal rcc;carch and esta!llishment 
and identification of the nature of the agent; 
and development of rapid. <,ensiti\e diagnostic tests. 

,,,,.,, .. 
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(,.\pproach'"-s which can be de\·eloped are: Western 
blottin~ using PrP antiserum and cell culture-~d 
sy~tcms using neuronal-type cell lines). This position 
paper has bt.-cn sent lo DG XII of the European 
Commi ... c;ion a_, well. 

During 199:! ACTIP will publish a leaflet 
explaining the rea.'iOn for iLc; existence, its cbaner, the 
nam'-'-" of company members and its acbic\·ements. 

For more information, please contact Dr. Helma 
Hermans, Secretary, ACTIP, p/o Scientific Writing & 
C:on.'iultancy. P.O. Box :!3 161, 3001 KD Rotterdam. 
The :"'cthcrlands. 
15 Januar~.- 199:!) 

(Source: 

Super tilapia promises fish fanning re\·olution 

Researchers at Muno7~ Philippines. through 
!!encrations of breeding, ha\·c developed a super strain 
of tilapia that could revolutionize fish farming 
throughout the de\·cloping world. 

ScicntisL'i at the International Center for 
Li"·ing Aquatic Resources Management (ICLARM)are 
calling the small, plump freshwater fish an "aquatic 
chicken·. 

Roger Pullin, who directs aquaculture research 
al ICLARM, says "The tilapia has remarkable attributes 
a_c; a food fL'ih. It is delicious to cat, with no fine 
intramu.c;cular bones. It i.c; al'iO eac;y to breed, cheap to 
feed, tolerant of wide ranges of temperature, salinity 
and water quality - and comparatively free from 
para.-.itcs and disca'ie-"." 

Mr. Pullin and other experts at ICLARM have 
dedicated year:> to improving the tilapia through careful 
breeding. Their rcscarch ha<t produced a hybrid tilapia 
thal is larger and stronger than those farmed today in 
Asia. This tilapia is about to be introduced to Filipino 
fish farmers. ICLARM scicnti<tL<t expect it lo herald a 
"blue revolution" in fLc;h farming as important ac; the 
"green re,;olution" in food crops a quarter of a century 
ago. 

This promic;c is bac;cd on the hybrid tilapia's 
ability !o lhrive under harsh condition.'i - which means 
lhat they can be farmed by poor families throughr,ut 
the de\·eloping world. 

Lnlike other t;lapia'i and tropical aquaculture 
fi.,h, the hybrid tilapia pro<,per!> in flooded rice fidds, 
vegetation-choked ponds, or brackish water. They 
reach full "i'c in 1c ... ., than 75 days · a full :\()days 
ahc;id of other tilapia c;pccics. The "hon maluring time 
me•m~ larger .-.ales for poor farmer.;. II al~ means that 
rice farmer" can c;tock their field., with the hybrid 
1ili1pia..-. · impo ... .-.ihle with slow-growing fish becau!\C 
rice field.-. arc flooded lor only three months al a 
'1n·1ch. And unlike most other fi~h currcnlly u~d in 

tropical aquaculture, the hybrid tilapias do not requin: 
hormones or complex hatchery equipment to bR-ed. 

ICL\RM scientists expect the new tilapia"s plus 
points lo make a significant impact on tropical fish 
farming. In South-East Asia. where tilapias are already 
a major farm fish. they consen-ati\"ely expect a 
40 per cent jump in tilapia producticn once the hybrid 
is widely distributed to farmers. Tilapia farmers will at 
minimum net a 30 per cent increase in income. The 
hybrid may lead to large increases in Africa, where 
tilapias are the mo.\l important aquaculture fish. 
(E:r:tracted from World [)n·elopmml. 1 January 199:!) 

Acricultunl applications 

Modem a£riculturc \"ersus biogical di\"ersity 

Modern agriculture reduces biological diversity 
and stability by using just a few varieties of animals and 
crops. rather than locally adapted varieties. E \"CD the 
modem "high - yield" crop \-arieties do not always 
produce high yields. They cflcn need irrigation. 
pesticides, fertili7.crs and good soil. If any of these 
ingredients ii. missing. modem \"arietics may produce les.c; 
than the variety that was displaced. And if the local 
varieties have become extinct in the meantime, farmers 
will be worse off than ever if the modem varieties run 
into some problem for which they arc not adapted. 

In Kenya, the Kenya Energy and Environment 
Organisation is trying to help small farmers by focu.c;ing 
on indigenous vegetables. Dek, for example, bas three 
times ac; much vitamin A and protein and fore times as 
much vitamin C as an introduced \·egetable such ac; 
cabbage. Dck grows wild, and i.c; also cultivated in small 
gardcn.c;, along with :?O other local .. -cgctablcs. Farmers 
need such diversiry to prevent catastrophe, should one or 
more crops fail. But M>mc govcrnmcnl'i will provide aid 
to farmers only if they switch to modern \·aricties and 
use in.c;ecticidcs and fenili7.cr.;. The University of the 
Philippines ha.'i in ju.c;t three years identified a number of 
local crop varieties that arc beucr than the "high- yield" 
varict:cs, but 80 per cent of farmer.; in the Philippincs 
arc landleli.c; tcnanL<t, who have no !\lake in prcscrving the 
land. Rotter Mpandc of ZERO environmental 
consultanLc; in Zim ha ~we r.ays go,.-crnmcnL\ arc too ohcn 
the problem. The GO\·crnme1u still subsidir.cs maize. 
although it i<t ill-suited to the land. Ethiopia's Plant 
Cicnctic Re~urccs Centre ha'i paid farmer!\ to grow local 
\·aricties along.c;idc modern varieties_ The local varictic., 
won. fa·cn in the EC, there arc laws against ~;dling seed" 
of a11y \·cgctable variety not on the approved list. Afoo a 
result, many useful varieties have been lo.It. (Extracted 
from .Vew S<it111i.u, I) May 19'>2) 

Awcwmc :;ccrct of the Indiana banana 

The Indiana banana · in fact a specie'> of pawpaw 
and not a banana · contains a chemical manv time\ more 
toxic to tumour cell.-. than either the laxoi that come' 
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from ~cw or con\·enrional anli-canccr drugs. The lree 
grow" wild all O\·cr lhc easlern stales o[ lhC 
l" nilcd Stah.-s. 

Con\·cntional anti-cancer drugs. such as 
adriamycin and cispblin. inter[erc with the DNA in 
1umour cell ... prc\·cnting them from multiplying. The 
pawpaw's family. rhe .4nnonauar. is a rich source 01 a 
~rnup of chemicals .:ailed acetogenil".s. These are forms 
of fotty acid lactoncs which interfere with the electron 
lran.'iport s~~cm in lhe milochondria of cells. The 
major acliw ingrcdienl of the Indiana banana is 
a.'iimicin. T esl'i of lhe extract on mice wilh cancers of 
lhc o\·ary were ver~· successful. 

Researchers from Purdue Uni\·ersily (Indiana, 
l"SA) ha\·e looked al 40 other species of the 
.4nm1t1aceae. They found a single specimen in Miami. 
chopped off three of its five branches and screened an 
cxlracl of the tree. They isolated 11 active compounds. 
One compound. called bullatacin. ~;as a billion times as 
powerful as adriamycin and 300 times as potent as 
laxol. Small branches and twigs yielded the highest 
concentration.'\. 

A crude extract from pawpaw twigs kills all 
manner of pests. from aphids lo bean beetles, spider 
mil1.'!'i and nematodes . 

The group has identified do7.cns of potentially 
usdul compounds from plants. The team's success is 
due lo their cheap and easy method of screening plant 
exrracts. The group tests the activity of an extract by 
adding it lo a solution of sea water containing brine 
shrimps - and count how many die. Promi..ing 
compound" go en to more rigorou.'\ test-; in cell cultures 
and animal'i. 

The test for anti-cancer propenies is ju.'il a.'i 
simple: it consist'i of inducing crown gall tumours in 
limall disc.'i of potato and seeing whether the chemical 
inhibits tumour growth. If it docs, tlh: ,;ub!itance will 
prohithly ha\·e the <,ame effecl on human tumours. 
(Source: .\'ew S<ientiJt. 15 February 1991) 

Shii1ake mu,;hrooms promote rice crowth 

Rcliull'i of experiment'\ commi.-.. .. ioned by Noda 
Shokuhin Kogyo Co .. Ltd. of Chiba Prefecture (Japan) 
!ihow lhat a !ihiirakc mushroom (Coninrllus shiitalcr) 
cxlract promotes the growth of rice !ieedling.-;. Noda 
Shokuhin is marketing 1he cxtracl for antiviral 
lrcalment of orchid plant-;. The extract is al<.0 a 
componcnl of the company\ health beverage "C- Kin 
Drink". 

The company enfoaed the expertii;c of lhc 
Yamagata Prdeclure Agriculture Expcrimenl Station 
(YPAF}~) lo run expcrimcnL'i in a hid lo develop further 
i1J'lplica1ion!i of the extract The !ihiilake mu,;hroom 
cxtr;tel cont:1im ~rnwth hormr:ne and glycoprnteins. 

YP AF.S researchers found that treating rice seedlings 
with the extract prior lo field planting led to more 
extensi\·e root de1;elopmenl and an increase in the dry 
weights of stems and lcu-es. (Source: McGraw Hill's 
Biotrchnolog~· Nrws,,.·atch, 16 March 1992) 

Fast-crowin& reeds could fuel Eurooe's future 

Triak are just beginning in Britain of a giant reed 
which may have a higher yield as 3 biomass fuel than 
any other crop. In Germany. research with the crop is 
further advanced and more than 130 hectares of trial 
plots are growing this year. Farmers and industrial 
companies are examining i!S potential as a f0<:l and as a 
raw material for making paper and chipboard. 

The reed is a perennial called Miscanlhus smmsis, 
native to northern China and Japan. German researchers 
claim that it can yield 30 tons of dry matter per hectare 
per year. 

Miscanthus meets many of the requirements of an 
ideal biomass crop: it is dry when harvested, bums 
cleanly and can be harvested annually. Miscanthus also 
has a different metabolic pathway for photosynthesis. It 
is more characteristic of subtropical plants, thrives in 
high light and high temperature conditions and uses 
water more efficiently. 

As with any biomass fuel. any carbon dioxide 
produced when the reed is burnt was extracted from the 
air when it grew, so producing and burning it does not 
add carbon dioxide to the atmosphere. There are other 
environmental benefits as well. 1t offers high 
production on minimal chemical inputs•, explains 
Manfred Dambrolh of the Federal Research fn.,.titute 
for Plant Breeding and Crop Husbandry in Brunswick. 
·No pesticide sprays are required and the plar.L'i' 
rhi70matous root system has proved to absorb fenili7.ers 
efficiently, so helping prevent seepage of nitrate into 
ground water: 

In Germany. some farmers arc prcs.'\ing ahead 
with production. A group of Bavarian growers ha\ 
signed contracts to supply Miscanthus lo a local crop
drying cooperative. Twenty hectares of Miscanthus have 
been planted. The plan i\ for the crop drier to change 
over from heating oil lo AA per cent home-grown fuel by 
1995. 

In Dresden, a paper manufacturer is testing locally 
grown Miscanthus a\ a ccllube source in.'\lead of timber. 
IL-; t~L'i have shown cellube from Miscanthus to be ju.-;t 
a" good a\ thal from timber and better than that from 
any other annual farm crop. 

VEBA, an oil and chemical-; company near 
Gclo;cnkirchen in 1hc Ruhr, ha-; planted over JO hectare.'\ 
of Mi.rcanlhuJ plot'i lhis year. The crop i" ui;cd to 
produce hydrogen ga.'i which in turn i,; uliCd in the 
refining proce'i.'i for crude oil. 

·---~-
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The mOSl ob\·ious users for Miscanthus would be 
power slalions_ "Syslems musl be crealed: wilh farmers 
suppl:..·ing lhe Miscanthus on contract to small 
community central heating and power stations, for 
inslancc". says Dambroth_ "Machinery musl also he 
developed for harvesting and packing lhe Miscanthus 
into tight bales for efficient transport and handling"_ 

One problem wilh the crop as a power source is 
that it i5 all harvested al one time in the year_ It would 
be suitable for integrated power stations which al 
different times of year could hum Miscanthus, wood 
chips from coppicing. straw or even domestic waste_ 
(Source: ,\'~w Scimiist. 9 May 1992) 

Biotechnology threatens to extend pesticide era 

The first major products of agricultural 
biotechnology, instead of ending dependence on toxic 
agricultural chemicals. lhrealen to further entrench and 
cxlend the pesticide era, according to a report, 
"Bi<>lechnology's Biller Harvest". prepared by lhe 
Biotechnology Working Group in lhe USA. 

The report says many biotechnology companies 
arc rdlw using genetic engineering to modify major 
crops to make them tolerate lethal doses of herbicides. 
The widespread use of herbicide-tolerant crops will 
perpetuate and even broaden the u..-.e of herbicides_ 

Herbicides arc chemicals intended to be 
poi.'iOnou.c; to weeds, but they have been found to 
contaminate food and groundwater. and available 
sludies link them with birth defects, skin diseases and 
cancer_ 

The report ha.c; alc;o warncd that widespread 
adoplion of herbicide tolerant crops in the third world 
could erode the genetic diversity of crop and wild 
planl'i, and exacerbate pesticide-cau.c;cd human and 
cn1.·ironmental problems. 

The working group ha.c; representatives from 
public in1crest organiT.ations. an agricultural agency 
and ci1i1.cn aclivists working on biotechnology-!elated 
L'\.'iUCs in the environment, agriculture and public health 
field... (Source: Chemical Business. 5 January -
4 February 1992) 

"Friendly" inscclicide found 

Natural i11sccticides that kill aphid" have been 
found in fu11gu.c;··infccted tall fe5eue gras.'i. Chemists 
Richard J. Pclro:o;ki and Richard G. Powell of USDA's 
Agricultural Re~arch Service (ARS) say the 
compounds, called "N · acetyl loline" derivatives or 
lolines, offer potenlial a.c; environmentally- friendly 
in~clicides again.c;I aphid.-. and other pest'i in gardens 
and hou!".Cplant.-.. 

Working at the national centre for agricultural 
utilllation research at Peoria. Illinois, the scientists 
extracted the compounds from tall rescue infected with 
the fungus .4crmwniunr comophialum. ARS 
collaborators al the northern grain insects research 
laboratory, Brookings. Soulh DakOla, lhen sprayed 
solutions of the compounds on barley plants infested 
wilh greenburg aphids. The greenhouse tests showed 
five of the compounds were nearly as effecti1.-e at killing 
the aphids as nicotine sulphate. a home and garden 
insecticide popular before modem synthetic insecticides 
became u·ailable. 

As an example, a 0.05 per cent solution of 
N- acetyl loline in water sprayed on plants killed 
50 per cent of the aphids. 

Lolincs would be fairly expensive to extract from 
plants because they generally are found in low 
concentrations. A biotechnology technique may make it 
po.Wble to produce lolincs al a lower cost in the 
future. (Source: Chemi.-al Marketing Reporter, 
30 December 1991) 

Wine and roses 

The French luxury goods research group l VMH 
(Moet Hennessy Louis Vuitton) has successfully 
transferred genes into a grapevine root stock and for a 
variety of rose bush. 

The 1.-iticulture laboratory at Moel & Chandon. 
one of the biggest champagne houses, has transplanted 
a ma er gene into a root stock called 41 B and 
expects "within months" to grow the vine with a gene 
that will protect it from one of its most deva.c;tating viral 
di.c;ea.c;cs. 

The root stock 41 B. the second commonest root 
stock in vineyardc; around the world. ic; used extensively 
in Champagne and the cognac-producing region of 
Charente. 

The central research laboralory of l VMH ha.c; 
alc;o grown a variety of rose with a gene that should 
increa-;c the number of blooms. This transgenic rose 
bu.c;h i.c; just beginning to produce flowers and LVMH 
expect-; to know within six months to a year whether it 
is really more productive. (Source: New Scientist, 
4 April 1992) 

Will altered crop senes run wjld 
in the country? 

Foreign genes introduced into croJ>!"I pollinated by 
insects may quickly spread into wild varieties, according 
to biologist\ in 1 ~: United States. Pollen carrying 1he 
genes could fcrtili;r.c wild varieties of croJ>!"I a kilomclre 
away or more. 
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The~ finding5 iccrease fears that weeds 
will croso;brccd with genetically engineered 
crops. inheriting traits which make them better able to 
o;urvi\·c drought. frost or pe:>ts. Norman Ellstnutd of 
the l' niwrsity of California at Riverside and 
hi.., colle~ucs tracked the spread of genetic 
material from a central plot of cultivated 
radi.. ... ht.-s called -Round White~.- to wild radishes 
(R11phanus sati,us) planted at se\reral sites up 
to a kilometre away from the central plot. 

By examining seeds from the wild radishes, :he 
rt.-scarchcrs were able to track the spread of a gene 
f mm the Round White which shows up when seeds are 
...raincJ_ Plants producing seeds that contained the gene 
must haw been fertilin:d with pollen from the 
Round Whites-

Ell'ilrand wa<; not surprised to find that the 
closest wild radi..'ihcs - those only a metre from the plot 
of Round Whites - were the ones most heavily 
pollinated. Between 14 and 100 per cent of the seeds 
harvested from these plants had acquired the foreign 
gene. 

The rate of gene transfer decreased sharply with 
dio;tance_ But. surprisingly, 50me seeds at the one
kilom.:trc margin of the experiment contained the gene. 

Ell.-.trand estimates that up to a third of all crop 
\·arictics arc pollinated by insects, and should be treated 
with extra caution in gene transfer experiments. 

One safety- first approach, he suggests, would be 
to modify engineered plants so thal they are male
stcrilc and produce either no pollen or pollen that is 
inacti\·e. (Source: New Scientist, 21 March 1992) 

Gene 1ransplant gives apricots a riper future 

For the firs1 time, researchers have succcs..-.fully 
lran.dcrred a beneficial gene into tree cell-; and grown 
sapling..-. carrying 1he gene. If the transplanted DNA 
protects the young trees against disea..-.c, a'i the 
researchers hope, 1he technique could have immense 
e1..momic con!iCquenccs acros..'i eas!ern and ~uthern 
Europe. 

Margi! Laimer and her team, from the Institute 
of Applied Microbiology al the Agri1..~ilture and 
Fnresrry V niversily in Vienna, targeted Sharka di!iCase, 
which i!l cau!iCd by the plum pox virus (PPV), the ina'il 
damaging pathogen of stone- fruit trees. Among the 
mor.t commercially valuable ~·ictim!'t of lhe pox are 
<,pccic!'t of Prunu.r • apricot'i, peaches and plums. The 
di~a.~ deforms the fruit and makes them ripen 
unevenly. Sharka is widespread in ea.'ilern Europe and 
Mediterranean countries. The viru..-. is carried by 
aphid!'>. There is no cure and an infecled tree i., of no 
u-.c wirhin two 10 three year!'>, so ii should really he cul 
down a." <,oon a.'> the !'iymptom<, arc delccled. 

Laimer's team worked with cclk from the 
apricot. Prunu.s anneniaca. Into these they added one of 
the genes that codes for the virus' protein coat. 
Earlier work with herbacco>JS plants showed that this 
gene provides resistance to the \irtJS. rather like a 
vaccine. although the mechanism is still not properly 
understood. 

To transfer the protein coat gene, Laimer and 
colleagues used the bacterium Agrobactuium 
tlllM/acims, which naturally infects plant celk. 
They spliced the gene into a circular piece of DNA, 
or plasmid, v.;thin the bacterium. Only this DNA is 
integrated into the plant genome, says I.aimer. 

She belie.,·es that genetic engineering to protect 
woody species against a range of infections will soon be 
commonplace. 

While many herbaceous crop species such as 
alfalfa, po<ato, tobacco and tomato have had •foreign· 
genes introduced into them, work on woody plants has 
not gone beyond testirg the feasibility of methods for 
transferring genes into cells. 

Details of the team's research will be published in 
Plant Cell Reports. (Source: New Scientist, 
14 March 1992) 

The wonders of the ncem tree 

An upcoming report from the National Research 
Council (NRC) will tout the wonders of the necm, a 
tropical tree whose seed kernels can be used lo 
produce pesticides, medicines, even a potent 
spermicide - which is why the report's authors 
believe the nccm could boost the economies of 
developing countries. The NRC staff has been 
investigating necm for a couple of years. 

Pesticides derived from the tree, which i'i 
sometimes called the margoe;a and is native to India 
and Burma, have shown "remarkable effectiveness" 
against more than 200 species of insects, including 
mosquitoes and the dcsen locust. Other neem 
compounds fight tooth decay, viruses and a variety of 
bacteria, says David Unander. a plant breeder at the Fox 
Chac;c Cancer Center in Philadelphia and an NRC panel 
member. 

The biologically active, polar chemical.-. can be 
extracted u.~ng technology already available to villagers 
in developing countries. 

Neem backer!'. aL.-.o claim that their wonder tree 
might make a dent in other global problem!'.. The fa.<;t · 
growing tree is already being planted in defore!'tted area.'i 
of Haiti and sub-Saharan Africa. Neem oil aL'iO appears 
lo be a powerful spermicide that could help reduce 
overpopulalion. (Extrac1ed from Science, Vol. 255, 
17 January 1992, p. 275) 
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Grain yiel© tumble in &reenhouse world 

Dried-up fields and empty grain stores arc likely 
to become semi-permanent features across much of the 
third world by the middle of the next century. 
according to an analysis of the likely impact of 
global warming. The crippling drought in Southern 
Africa this year pro\·id~ a graphic foretaste of things 
to come. 

The new study suggests a decline of between 10 
and 15 per cent in grain yields in Africa, tropical 
Latin America and much of India and South-East Asia, 
a..'i wdl a_' a substantial increase in famine. Its author is 
Marlin Parry. director oi· the Environmental Change 
Unil al the Uni\·ersity of Oxford and a leading analyst 
of lhe agricultural implications of the greenhouse 
effecL 

Mosl of the world's important food crops, 
including wheal. rice, soya beans, sorghum and millet. 
will be hit. !\ays Parry. His study assesses the 
implicalion.\ cf regional changes in climate predicted by 
compuler model\ run by Bri:ain's Meteorological Office 
and NASA's Goddard Institute of Space Studies (GISS) 
in lhe U oiled Stales. The mode lo; assume a doubling of 
carbon dioxide conccntralion.o; in the atmosphere. 

The two modelo; differ over what might happen 
lo crops in the richer northern countries. While the 
GISS model suggesL\ that crop yields could increase in 
places a.-. honer summers become more frequ.:nl in the 
tcmpcrare regions, the Met Office model suggests 
abandoned field.-. and declining harvests, especially in 
~·forth America. 

This finding contradictc; recent studies pr~nted 
lo the White House by American agriculturalist\, which 
suggest that l:.. agriculture will be largely immune to 
damage from global warming. 

Declining yicldc; in North America could have a 
world-wide impact, !\ays Parry. "Negative yield 
changes in North America would substantially raise 
grain prices worldwide". he !\aid in Oxford, before 
leaving for lhe US to deliver his finding.c;. 

Parry is lhc au1hor of a series of ca.c;c studies on 
agriculture and the greenhouse effect, published two 
years ago by the International Institute for Applied 
Systems Analysis (llASA). Since then he ha.c; become 
incrca.,ingly pessimis1ic: "The change is much more 
negalive lhan I had previously gue!i..-.cd". 

Parry's new finding.c; follow a year's work for the 
UN\ Intergovernmental Panel on Climate Change. He 
slrC!i.\CS that they arc nol firm predictions, hut are 
"scnsi1ivi1y studies". They show lhe vulnerability of the 
world's farms lo climate change. The projections, he 
says. build in the ability of farming people to adapt to 
dimah.: chanRc hy changin~ crops or farming methods. 

To prevent hunger, the world must make 
breakthrough..\ in biotechnology, he says, creating new 
crops adapted to hotter climates and drier soik. There 
will also be a need for ·major, and I mean \"cry major, 
irrigation and I.and reclamation schemes·. But, he adds, 
"the best way of adapting would be to reduce population 
growth". 

Parry's studies also suggest that there will be 
increased demand for waler to irrigate fields in most of 
Europe. (Source: N~w Sci~ntist, 18 April 1992) 

Researchers ask for help to save key biopesticide 

Agricultural researchers want the United States 
Government and industry to adopt a more careful use of 
the biopcsticide bacillus thuringiensis (Bl) to reduce the 
chances that crop pesl\ will develop resistance to its 
toxicity_ 

In a report from the US Department of 
Agriculture (USDA), government and academic 
researchers call for precautions and potential regulations 
that would pre,.·cnt insects from becoming immune lo Bl. 
At stake is the viability of one of the most promising 
biopcsticides ever developed. 

Forty years ago Bt was just a bacteria found in 
ordinary dirt. Then, when researchers discovered that Bt 
produces toxic proteins that kill do7.cns of common 
insects (but are harmlcs.s to humans), it became a 
biopcsticide to spray on crops. Over the mt decade, 
however, as researchers .Jiscovered how to engineer the 
DNA of many planl.S so that they can express Bt toxin.c; 
themselves, the simple bacteria ha-; triggered a multi
million dollar research effort in agricultural industry to 
produce self - protecting crops that do not require 
chemicalo; to fight off pests. 

Now, on the verge of a revolution in agriculture, 
researchers arc afraid that Bt's miracles could be roming 
to an end. Several US teams have managed lo create Bt
rcsistant pesto; in the laboratory in a.\ little a.o; 12 insect 
generations. And if it can be done in the laboratory, it 
can eventually happen in the real world, they argue, 
especially when Bt·cngineered plantc; reach widespread 
use. 

ln:<ieclc; that arc susceptible to Bt toxins are a 
genetic resource" says Mark Whalon of the Michigan 
State Uni\rersity. 

Lao;t month, at a meeting sponsored by the USDA, 
government and academic researchers hammered out a 
strategy they hope can save 81. Their report is expected 
to contain 124 ~mggestion~ for research on Bt toxicity, 
monitoring programmes and precautions to avoid insect 
re~istancc. 

Chief among the recommendations is an 
indrpendcnt na1ional advisory body that would serve as 
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a Bt guardian. Reporting to the USDA, the group 
would recommend research on the biopesticide and 
monitor its use. Farmers will ha,·e to be careful not to 
rdy on Bt alone. says Whalon. one of the authors of the 
report. ln.~ead, he says. they shouid try to ·keep the 
insects off balance" by mixing Bt with some traditional 
chemical pesticides. natural predators and other 
hiotoxim;. 

Researchers also hope to encourage farmers to 
plant non -Bt plants alongside their engineered cousins 
that will scn·e as a haven (and genetic reservoir) for Bt
susccptiblc pests. Varying the percentage of Bt
cxpres. .. ing plants from zerc to 50 per cent in a single 
field should also help to lower the percentage of pests 
with resistance by allowing susceptib •. insects (which 
u.c;ually have some other reproductive advantage over 
resi.'>tant im.ects) to recover and drive out the 
competition. (Source: ."l/ature, Vol. 355, 
20 February 1992) 

Pr0&rammc aids developin& world 

A US- based centre hopes to help developing 
countries take advantage of advances in agricultural 
biotechnology with the support of private 
companies and foundations that want to stimulate that 
technology. 

The International Service for the Acquisition of 
Agri-biotech Application.c; (ISAAA) announced its 
home for the next five years would be at Cornell 
University in Ithaca, New York. ISAAA intends to 
help farmers incrcac;e yields and reduce their 
dependence on pesticides in a handful of countries that 
arc best prepared to take advantage of the new 
technologies. 

At present those farmers lack the money, 
technical skill'> and infrastructure to make use of 
this technology. which is becoming increasingly 
proprietary. What ISAAA hopes to do L'i tap into that 
extensive knowledge, now held mostly by private 
industry. and transfer it to developing countries 
without disrupting the way agriculture is carried out in 
those countries. 

Previous effort<; to transfer technology to 
de,·eloping countries have lacked sufficient people, 
technology and money in thoi;e countries. The models 
al~ have relied on laboratory- bac;cd initiati vcs between 
universities rather than people on the front lines. In 
contra<.t. ISAAA will invest not in laboratory facilities 
hut rather in transferring tested technologies to those 
who can U!iC them. 

ISAAA ha'i raised more than S4 million in 
almoo;t 10 months of operation, but David Altman, 
ISAAA's president and executive director, says it will 
need aim~• three times that amount to be fully 

operational. lSAAA also has found financial backers f<'r 
two projects in Mexico and Taiwan. 

The service plans to ba\·e branches around the 
world to help its staff learn about proprietary technology 
in those regions. In addition to its AmeriCenter at 
Comell l'niversity, Altman hopes by next year to open 
a EuroCenter in Norwich, United Kingdom. Plans also 
are afoot for an AsiaCenter in Japan, as well as locating 
staff in Africa, Asia and Latin America. 

ISAAA will concentrate on IO target countries 
within Asia, Latin America and the 
Middle East/ Africa - places that ISAAA feel<; have both 
the capability and political will to implement agricultural 
programmes in biotechnology, and where the chances for 
succe.cs are greatest. It will also confine itself to 
applications that have been tested in industrialized 
countries and where field testing in the developing 
country can begin within five years. 

Initially, ISAAA will focus on plant biotechnology 
applications in the areas of tissue culture, diagnostics and 
transgenic plants. Altman says that he favours projects 
that help poorer farmers to grow non-commercial crops, 
in particular vegetatively propagated and open -pollinated 
fruit and vegetables. Other projects will focus on 
forestry and the use of micropropagation techniques to 
develop tropical tree species that will contribute to 
biodiversity and which are difficult to propagate through 
seed. (Source: Nature, Vol. 356, 30 April 1992) 

Makin& bamboo bloom: a revolution in a test 

1Y.b£ 

Indian scientists have tamed the "high emperor of 
all the graw:s". 

In a remarkable and still mysterious breakthrough, 
they have succeeded in making three species of bamboo 
bloom and produce fertile seed~ in the laboratory. In 
doing so, they have for the first time put thi.'i globally 
important gras.c; within reach of plant breeders and 
biotechnologists for selectively breeding and hybridizing 
newer strains. 

Further refinemcnl'i to their research could lead 
"to the introduction of a breeding programme to improve 
bamboo and the production of perennial seeds for 
bamboo, as well as to a better understanding of the 
physiology underlying flowering behaviour in bamboo", 
the scicntisL'i said. 

Bamboo, which flowers only once in iLc; lifetime 
and dies at the end of its first fruiting sea.<;on, prc!iCntcd 
a unique problem. The seed\ that are e!\.'iCntial for 
mixing genes arc produced only after flowering, and it 
takes a plant anywhere from J2 to 120 years to flower. 
R.S. Nadgauda, V.A. Para.c;haramiandA.F. Mac;carenha.c; 
of the plant tissue culture group of India'~ 
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:"lalional Chemical Laboratory in Pune took tiny 
cuttings from bamboo seedlings belonging to the 
speciesBambusa arunidinacea. Dendrocalamus brandisii 
and Dendrocalamus strictus and grew them in a special 
nutrient medium containing a cocktail of chemicak, 
including the plant hormone cytokinin, in coconut 
milk. Instead of waiting the normal 30 years to flower. 
these plants gave flowers and fertile seeds in the 
unbelievably short time of three months. No one, not 
even the researchers, is entirely sure why this 
happened. but it did - again and again as they repeated 
the e:<periment. 

Although they are not yet sure, scientists suspect 
cytokinin is mainly responsible for promoting early 
flowering. 

More than 500 species of bamboo grow all over 
the world, with their greatest concentration in Asia in 
the tropical monsoon forests of India, China, Japan and 
Korea. Bamboo can grow at an amazingly fast rate of 
four centimetres an hour and soar to heights of 
40 metres in some species. A growth of up to 
25 metres can occur in just a couple of weeks after the 
monsoon. Japan's most common bamboo grew a record 
1.5 metres in just 24 hours. 

Bamboo seems to possess a perfectly 
synchroni1.ed biological clock, which ensures that all 
members of th~ same origin, whichever part of the 
world they happen to be in, flower, seed and die at the 
same time. There have been reports of bamboo from 
India and China flowering in English gardens in 
clockwork precision with their relatives in Asia. After 
flowering, bamboo sets seeds and immediately dies. 
Huge expanses of bamboo foresLo; disappear after a 
flowering season, leaving behind an apocalyptic scene 
of rotting culms, raging fires and a knee-deep carpel of 
seeds to be gorged on by hordes of raLo; and wild 
animal-.. 

The ability lo make bamboo bloom at man's will 
ha.o; opened up exciting ~o;ibilities for plant geneticists. 
They can now tailor hybrids lo grow still fa.<;ter, resist 
disea.'\Cs and yield a stronger, more versatile wood. 
Mixing and matching hundreds of characteristics, 
biotcchnologisLo; will be able to obtain hybrid" suitable 
for speciali1cd applications. But perhaps the most 
important gain from this technology is that, for the first 
time, we can hope to have a perennial source of 
bamboo seed. 

Researchers at Pune arc now improving their 
techniques to detcrmi~e the most favourable sets of 
environmental and nutritional conditions for flower 
induction and seed formation in vitro. Their 
experiment<; !'thould lead to a better understanding of 
the precise nature of physiological and molecular events 
lhat di,ratc flowering patterns in bamboo. They should 
al<io shed new light on exactly how cytokinins speed up 
the biological clock in planL<; to promote early 

flowering. They may one day be able to answer the 
question of what makes members of the same species 
flower, set seed and die in unison, even after being burnt 
or savagely cut back anywhere on lhe planet. (Source: 
Ceres, January/February 1992) 

Chnnical applications 

New materials are cropping up 

With a fetish for natural fibres, James Bolton al 
the University of Wales, Bangor, is determined to 
demonstrate the "untapped potential" he secs in plants. 
For him, wood, flax, sisal, hemp, coir - and even straw -
are the materials of the future. 

The Bangor team is one of many European 
research groups now challenging the foundations of the 
chemical industry by doing away with lhe conventional 
petroleum feedstocks. Their work - perhaps even 
offering European farmers an alternative to 
overproduction of food - could bring a new range of 
materials made from crops. 

Exploiting the inherent strength of natural fibreo;, 
Bolton's research team has developed some novel 
chemistry, which allows the fibres lo be used in 
composites alongside petrochemical plao;tics. By using 
plant fibres in place of glass in reinforced plastics, 
Bolton can produce a range 0f strong, light-weight 
materials. 

The key to Bolton's work is the modification of 
the fibres' surface chemistry to make the 
materials water-resistant. The patented process 
reacts the surface hydroxyl groups with difunctional 
reagents, such as anhydrides and isocyanates. 
The second functionality i" then used to give 
good bonding properties with other fibres, or with the 
matrix adhesives used in many composite material'\. 

The natural fibres can be configured in a random 
matting, or woven together. After chemical treatment, 
the fibres form cross-links between one another and 
with tne applied matrix adhesive. The resulting 
composite is "certainly in the same league :1o; gla.<;.<;
reinforced product-;", Bolton says. 

Through his BioComposites Centre, set up in 
1989, Bolton and his 27 staff have attracted enough 
industrial interest for an inve!;tment of £1 million in a 
pilot facility aimed at developing the composites 
technology. The centre is mid· way through a three-year 
LINK research project - with Hoechst, Ciba-Geigy, and 
paper and composite board makers - aimed at refining 
the proce.<;.o;. 

Another research group, led by Fiat, i!'t working 
on a fibre-and-plastic composites project under the 
European Community's ECLAIR research programme 
(European Collaborative Linkage of Agriculture and 
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Industry through Research). The researchers hope to 
de\·dop a bknd suitable for car body production. 

As wdi as l-omposite materials. however. the 
Bangor resciJ.rch.:rs are studying the use of natural 
fibres in pollution clean· up. Straw. chemically 
modified to resist water. can pick up more than 
:\fl lim~-s ito; own weight of oil. Bolton says. A company 
is currently looking at de,reloping the technokgy for 
use on garage floor spillo;. Bolton postulates systems 
such as large. floating booms for use on oil spills at sea. 

By further modification of the fibres· surface 
chemistry. the centre has also developed systems for 
picking up heavy metal pollut:mts. With acid groups 
attached to the fibre surface. coir (coconut husk) can be 
made to pick up at lea.-;t 1 per cent by weight of 
copper. The material would cost only £500/l, 
compared with more than D,000/t for the conventional 
ion ·exchange resins used in pollution clean-ups. After 
use. the material can be burned. leaving copper oxide 
a.'i a residue. 

In addition to research on composites. several 
groups arc now working on plastics derived directly 
from agricultural product-;. 

Beyond the green appeal of biodegradable 
plastics, the material's principal market-; arc therefore 
seen a." niche area.-; in medicine and agriculture -
particularly slow-rclca.c;c technologies. 

KTs rcsean.:h is continuing through an ECLAIR 
project aimed al improving the understanding of the 
biochemical pathways and the enzymes inrnhred in 
producing Biopol - which is a polyhydroxyalkanoatc 
(PHA). 

New pathways f:n· synthesizing PHA copolymers 
haw been discovered, and ICI hopes to clone the genes 
controlling these pathways and transfer them into 
. 4/cali~e11eJ eutmpluu, the bacterium used to make 
Biopol. The partners - including the Georg-August 
llnivcr~1t in Denmark. Rijksunivcrsitcit, Gent, and the 
University of Hull - arc also studying the mechanisms 
for hiodegradation. 

U nilcvcr\ l.1ichcma International busines.o; is 
al<,o looking at ways of synthesizing ix>lymcrs from 
plant oils. At it-; Colworth laboratory in Bedford<;hirc, 
the company is working with some mutant strains of 
Candida yeast which can synthesiz.c a range of novel 
monomers. 

The chemical-. obtained arc mostly activated 
fatty acids, such a-. dicarboxylic acids, hydroxy fatty 
acids and hydroxydicarboxylic acids. The yca<;t lives 
naturally on oils, and Unilever is looking al rape-seed, 
palm. coconut and sunflower a.., fcedstocks ·"whatever 
i~ availahlc and cheap", according 10 John Ca...cy of thr. 
~pccialiry chemical!> divi!\ion. 

Another polymers- from -oils project has recently 
started up at Mid- Kent College and London's South 
Bank Polytechnic. Led by Brian Keene at Mid- Kent. 
the researchers are d-::veloping ways of making 
polyurethanes from chemically modified rape-seed oils. 

The specialized polyurethanes are used in the 
electrical industry in transmission equipment. "T onnagc" 
quantities of castor oil are currently used by Keene's 
industrial partner - a large electrical and electronics 
firm - to make the polyurethanes. He says that the 
alternative route from the cheaper rape-seed oil is 
showing "considerable promise". 

In Bangor. meanwhile. Bolton has also been 
dabbling in plastics technology. The centre has made a 
rudimentary cling-film from soluble polysaccharides in 
straw and from food-grade celluloses. 

The thermoplastic material is self-plasticizing, so 
that no additives are needed, and the much-publiciz.ed 
problems of migration of plastici7.ers into fatty foods arc 
avoided. Since some of the starting materials arc 
celluloses used a.'\ fillers in foods, Bolton believes that 
only limited toxicity testing would be required to launch 
the product for food-contact uscs. The centre is 
applying for a patent on its cling- film. 

Wax-like materials made from food-grade 
cellulose would be some four times more expensive than 
petrochemical waxes, Bolton believes. But they could be 
made in larger volumes and compete in areas like foods, 
cosmetics and pharmaceutical delivery syMcms. 

Preliminary results indicate that the waxes and 
plao;tics could be made from polysaccharides from straw; 
the material<, could eventually replace polyethylene and 
polypropylene in some applications. "They might just 
come in slightly cheaper", Bolton claims. 

To refine the technology for extracting ccllul~ • 
Bolton is currently putting together a LINK research 
project on straw fractionation. While there arc many 
project<; under way on crop fractionation, most of these 
arc focusing on mechanical separation of the various 
crop component'\. Bolton is intcrcsled in fractionation at 
the cellular level, to produce large volumes of cellulose 
fccdstocks. 

Mechanical crop fractionation could provide an 
economic supply of straw pulp for the paper industry. 
The Sil~ Research Institute in Bedford, UK, is 
working on an ECLAIR project on straw "slicing". The 
machine being constructed will be u5ed to ~upply a pilot 
straw pulping plant. 

Sil~ i!I aL'iO working on a large ECLAIR project 
led by Bioraf in Denmark, and involving the Danish 
biotechnology firm, Novo Nordisk. The pilot 
"biorcfincry" under conslruction will integrate crop 
proccs.o;in~ under a single roof. 

,/ ,. . 



• . ~ -., 

' --

\ 

.. 

- -..-
- 75 -

The researchers are looking at enzymatic 
extraction of rape-seed oil and the rcco\·cry of proteins 
and starch. The plant will also mechanically fractionate 
crops and produce flours and feed ingredients. A key 
component of the project is an assessment to see if 
large-scale European biorefineries would make 
economic sense. (Source: Chemistry & Industry. 
20 April 1992) 

DNA fin&erprintin& 

The current procedure for comparing DNA 
fingerprints is "fondamentally sound" <>.nd should be 
considered reliable when done properly, according to a 
report relca..-.ed by the National Academy of Sciences' 
National Rt.>scarch Council (NRC). But while the 
report should make the controversial technique more 
acceptable in the courtroom. it is not expected lo end 
debate about iL-; use. 

The report• suggests additional studies and 
mea.-;urcs to improve the standards of laboratories that 
carry out the tests and to strengthen the statistical basis 
for making comparisons of DNA samples. The NRC 
panel recommended that researchers take DNA samples 
from 100 people in each of 15 to 20 ethnic grc>u~ and 
that they maintain a database of the blood samplt."> 10 

reduce the pos.-;ibilily that ethnic subgroups in 
populations can distort the chances of finding random 
malches. It alc;o recommended that the US Department 
of Health and Human Services establi-;h an 
accreditation programme to check the quality of 
forensic laboratories. 

None of these suggestions arc contentious. But 
it-; chap1er on population genetics ~ms likely to renew 
debate o~·er whether the technique is a good way to 
identify someone conclusively. 

The US Federal Bureau of Investigation (FBI) 
and many prO!iCcutors have used a "multiplication rule" 
to determine the odds of random matches. Using that 
technique, a laboratory comparing DNA samples at 
several locations on the chrom050me would multipl:: 
together the known frequency of each DNA site i11 
available databa..-.es. Critics. however, argue that this 
technique discount-; the pos.-;ibility that the patterns may 
be rclalcd and inhcri1cd logclhcr. Bui in the absence of 
extensive databa.i;.. , on ethnic !'>OJbpopulations, 
rc~;irchcrs do not know which patterns arc typically 
inherited together. (Source: Nature. Vol. .156, 
If> April 1992) 

• DNA TechnnloRY in Forensic Science, National 
RcsearC'h Council, 1992. 

Danelle reports work on oioredamation 

Bioreclamation technology. which inmhrcs the 
biological treatment of contaminated soil and water. is an 
important research focus at Danelle. According to two 
Bauelle scientists. Karl Nehring and Bob Olfenbuuel. thc 
technology "involves three approaches: enhancing 
oxygen deti,.·ery to microorganisms, especially in the 
promising area of "bioventing"; enhancing the amount or 
kinds of nutrients available to microorganisms: or 
enhancing the amount, kind or characteristics of the 
microorganisms themselves'". Battclle is improving 
techniques - such as advanced computer modelling and 
rigorously engineered systems - to enhance oxygen 
deliwry and promote bitldegradation. The Institute is 
currently using bio\'enting, a significant trend in 
enhanced oxygen delivery. in environmental settings 
from the fro1.en tundra of Eielson Air Force Ba..-.e in 
Alaska to the desert conditions of Fallon Naval Air 
Station in Ne,.·ada. 

In another project, Battclle enhanced availabie 
nutrients and used 'llher bioventing techniques to 
significantly reduce volatili1,ation rares. This allowed the 
direct discharge of vent gas into the atmosphere without 
off-ga-; treatment. Microbial strain development ha.-; 
implications for all approaches to bioreclamation and, 
with the advent of increasingly powerful genetic 
engineering techniques, will be a key biorcclamation 
trend. Battclle scientist'> arc searching for more effective 
strains of microorganisms. such a.-; mcthanotrophs. which 
use methane as their primary food source. to degrade 
both specific compound'> and combinations of 
compounds unamcnable to treatment by existing 
bioreclamation technologies. Detail'> from: Battcllc 
Institute Ltd .• 15 Hanover Square, London WI R l)AJ, or 
on 071-493 0184. (Source: BintechnoloRY Bulletin, 
March 1992) 

Biotechnology's answer to emissions 

Celgene (Warren, New Jersey) says it ha'> 
successfully demonstrated it'i biological treatment 
technology to reduce methylene chloride cmis.-;ions al GE 
Pla.'itics' Mount Vernon, Indiana plant. It is the firs! 
such treatment proces.'i to be installed on - line a.'> part of 
a pollution prevention effort, according to Celgene. 
GE Pla.-;ric.'i u.';es methylene chloride to make it' 
enginecri:ig thermopla.-;tic 1. The Celgene 
proccrt..\ take~ advan!:·., .r~:' - ~:1ni~m!ft in a 
bioreactor to degrade th1 ,. .. · .'ande in a liquid 
effluent, producing watc., .... rnon dioxide and - after 
ncuuali1.ation - salt. GE Pla:,tics i!i discus..,ing with 
Celgene the purcha..-.e of commercial-scale unit-; for the 
Mm nt Vernon unit. Although Celgene is inilially 
targeting methylene chloride treatment for 
c.:ommerciali1.ation of the technology, the firm ;r,ay< the 
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rro1.:;:..._, I~ applicable lO other products. induding 
aromatic.. c'.her chlorinated !>OIWnts and keloncs. 
(Source: Ch£micalweek. ~O No\·embcr 1991) 

Patching up the pr.Urie with microorganisms 

The \·a...,l prairies that once covered the Midwest 
arc mostly gone now. Bul ecologists studying the 
n.-slig\.-s of lhic; ecosystem are finding new species that 
may prmc U.<ieful. 

In one patch of rL-stored prairie. Wayne Nichok. 
prof\."\.'il')r of biology at Wa..,hington University. has 
disco\·cred more than 500 species of algae. most of 
1hcm new lo science. One. Spl111erelloc~·rtis 

aplaru1spon1m. performs the unique l35k of removing 
iron from the soil. This iron·ealer al<ia can extract the 
metal from laboratory cultures and select iron from 
among. a group of clement<;. Another species cra\·cs 
,ilica. ltc; pr~nce helps make clay soil., more 
malli:abi..:. !'l:ichol'\ is cataloguing these new species in 
it comprchcnsi\·c databao;c that al<ia characleri7.cs the 
cnl"ymcs in lhc tiny organisms a!ld how •hey reacl to 
anlihintic~. lJltimalcly. say researchers. science could 
pul these newl~· discovered species lo work: the iron
ealcr might be used lo help balance soils with too much 
iron. or to clean up contaminated soil'\. (Source: 
Bmincu Jfrek. 4 No\·embcr 1991) 

Calculating lhe value of harvesting l'ledicinal 
rlanl' in rain forest<; 

In an effort to find new economic incentive.-. for 
'3Ving tropical forest<;, Rohcrt 0. Mendel<iahn, associate 
profcy,,.,or of forest policy at 1he Yale School of Forestry 
and Environmental Studies, and Michael J. Balick, 
director of rhe Institute of Economic Botany at the 
~cw York Botar.ical Garden. have estimated the net 
income to be earned from han·csting medicinal plant-; 
in Bdi1c . 

Local herbal pharmacistc; and healers use 
medicine"- extracied from tree bark, leaves. vines and 
plant tubcrs to provide ai'<>ut 75 per cent of the rural 
population\ hcallh- care needs in the small Central 
American country. 

The rc!'.C<archcrs estimate that r.et income from 
hanestini.t medicinal plant<; could exceed net income 
from farming or logging. These estimate!"> do not take 
into account the growing inrcrest among 
l 1~ pharmaceutical firmi. in using tropical plant<; to 
de\'clop cancer drug.<; and other medication~. New 
automated ~creening techniqucr. have made it ea.-.ier to 
analy!ie thou!iand~ of plant r.amples quickly. If useful 
chcmicalr. arc di~covercd, the demand for native forest 
producti; could rise. 

By focusing on economic incentives, forest 
con!'.Cnationi.,ri; arc "attempting to offer something in 
return for national effort<; lo preserve habitatr. 

containing thousands of rare plant and animal ~ics. 
Harvesting marketable products from rain forests offers 
a realistic compromise between those who argue for 
forest presen·ation and those who want lo give economic 
development first priority", says Mendelsohn. 

In the cm.-er articles of the March is.\ue of 
Consen·ation Biology. the two researchers calculate that 
harvesting medicinal plants can yield an annual net 
revenue in the local marke~ of Beliz.e of between $564 
per 30 hectares and $3.054 per 50 hectares (one hectare 
equals !.47 acres). Their calculations a.--c based on a local 
wage of Sl:?/day and assume that areas where trees and 
plants are harvested will be rotated, giving the harvested 
area<; time to grow back. Allspice, copal resin, chicle 
and lumber could also be harvested. 

The asset value of using the land to harvest 
medicinal plants is $3,327 per hectare, 35 compared to an 
expected ,aJue of S3,184 per hectare for proposed pine 
plantations from which lumber would be harvested on a 
rotating b35is. In another study of cleared Brazilian rain 
forests, intensive farming ranked a distant third, with a 
land as.<;et \'alue of only $339 per hectare, according lo 
Mendelsohn. 

Professor Balick added that ·a critical priority in 
rain forest conservation is to identify economically viable 
production systems that will enable small farmers to earn 
a good income and feed lheir families. Harvesting 
medicinal plants can provide a real income to farmers 
working small plots, which makes medicinal plants a 
resource wonhy of protection and funher study". 

Although many people are sceptical about the 
cffectivencs.s of the traditional medicines used in many 
Latin American countries, a large percentage of rural 
popub.tions - hundred., of millions of people in the 
develop!ng world - rely on these traditional medicines 
from the rain forest, according to Mendel<iahn. One 
would therefore predict that their value would increai;c 
O\'er time a<; tropical forest'> become more scarce. 

Medicinal forest plant<; used by healers in Bcli1.e 
include China root, used for treating anaemia, 
rheumatism, acid stomach, skin conditions and fatigue; 
cocomocca, used for urinary tract and bladder infections 
a., well ac; coughs and colds; and negrito, used to heal 
'1yscntery, diarrhoea and skin conditions, and a .. a tonic 
for the stomach and bowels. (Source: /SEE Newsletter, 
June 1992) 

Ecol<>Jic bjoproceMing - chances in new 
applications 

A two-day meeting wa<; organiJ".ed by 1he 
Austrian A!i.'K)Ciation of Bioproce!i.\ Technology {()GBPT) 
on behalf of the EFB Ta.-;k Group on "Ecologic 
Bioprocci;.c;ing". It was supported by the International 
Organil".ation of Biotechnology and Bioengineering 
(1088), the ~ui;trian Society of Biotechnology. the 



' 

... 

- -.-
- 77 -

Academy of <irv and Federal Ministries or Austria. 
The purpose wac; to make a step for111o-ard in the 
direction of :r.ustaicablc development. thus to clariry the 
new technology paradigm. where biolechnologies could 
play a central part. Thereby. new application areas for 
bioproccssing should be iden:ified. showing the strong 
and alc;o weak points especially in comparison to 
chemical processing. 

About 35 participants from many European 
cou:?tries (The Netherlands. Denmark. Germany. 
France. Croatia. Hungary. CT.eCha>lm·akia. Romania. 
Slm·cnia. Austria) attended the workshop. 

Summary of thr most rssmtial facts and molts 

Chemical \·er:r.us biotechnical processini 

I. ComparisonLdiHerenccs 

Chemo· processing quite orten has a low public 
acceptance due to the increasing pollution problems 
where non-degradable. orten toxic "chemicals" affect 
the cn\·ironment (air, water. soil) and human being.c; 
(food. health). They mainly are based on non
renewable raw materials and use a lot of energy. 

Biotechnologies alc;o exhibit quite a low public 
acceptance as they arc often considered synonymous 
with genetic engineering nowadays. Generally, high
tech is the result of the exic;ting industrial approach in 
our western-style wciety, where both chemical and 
biotcchnical proces.c;ing show quite a similar profile and 
attitude. Differences between the two technologies can 
he identified in the fact that biotechnology hac; also 
another dimen.-.ion: (bio- )dc~radablc productc; arc 
formed which arc environmentally friendlier. 
However. in this area, the approach is mainly a 
conventional end-of - pipe technology with restricted 
capacity of problem solut:on in general. This agrees 
with the still dominating mechanistic. reductionistic 
paradigm. 

Future perspective 

The public. however, and frontiers in science 
ha\·c already adopted a "new· world view, i.e. the 
ecological. cybernetic or holistic paradigm. Thereby, 
the structure changes from a mainly linear framework 
(clock· work ac; metaphor) to a network with dynamic 
interaction (organism ac; metaphor). The function al'iO 
changes. implementing the capacity of self· 
organi1.ation, i.e. evolutionary capability. The 
consequences of these changes in thinking and 
behaving arc already manifest in a great number of 
people who apply common sense in following "new 
ethics" and in the field of restructuring organi1.ation 
(e.g. management in industry). Bac;cd on the changing 
valuer. we can aL.-.o anticipate a restructuring of 
lcchnolo~y in the next decade: technology· innovation 
will increa~ingly he ba<.cd on the same principles, 

which can be spirilually extracled from ecosystems; 
therefore lhcy an: called "ecological principles". They 
can be used as a general guideline for restructuring and 
can be lenned "suslainability". Sustainability has lo be 
seen in the context or a long-term strat.:gy. where 
current natural needs of mankind can be fulfilled 
without jeopardizing the prospects of future generations. 
Thus. the problem -soh;ing capacity is higher in the new 
paradigm. 

3. Ecologically sustainable technology 

After handling the question of why a change in 
technology L'i needed and what is wanted by the public, 
now the question will be answered of how the 
rcslnlcturing/ inno•;ation or technology should be 
implemented. Sus!airusbility will be the key. It includes 
a series of working principles. which can be derived: 
cmbcddedness of tcchnosphere into biosphere, i.e. cbed 
cycle production with renewable raw materials and non -
toxic bio-compatible catalysts and product; failure
friendlioess technologies; more cooperation than 
competition, more dcccntrali7.ation and locally adapted 
development resulting in a series of "technology mix" in 
regional niches on a small or medium sc.ale based on old 
indigenous practices in full harmony with nature 
fulfilling the local needs first; holistic approach by 
including ecological research, e.g. in the case of genetic 
work and also by including the external costs for 
environment in the economic accounting; prevention is 
superior to intervention or end-of-pipe actions. Full 
attenlion is lo be paid to the period of transition towards 
sustainability. Thereby external factors become 
important (public awareness pu.c;h, new economic 
accounting, e.g. cco-national-product, available human 
capacily for su.c;tainable development). The new concept 
of ecologically sustainable technologies can be reali1.cd in 
bolh areac; of chemical and biotcchnical procei;sing (sec 
article by A. Moi;er in BFE, Vol. 8, is.-;uc 11). 

New area!'. of ecolo&ically su!jlainablc 
biotcchnol~i~ 

Up 10 now a series of appropriate proccs.c;cs 
alfcady cxistc; anJ some of them exhibit gcxxl chances for 
rcali1.ation and will replace non-sustainable (chcmo) 
proccs.c;cs: e.g. biopolymcrs, biological control agent\ 
(biopcstic:idcs, -herbicides, ·insecticides), biofcrtili1.crs, 
biolcaching and biosorption (biohydrometallurgy), 
biodcsulphuri1.ation of coal, biodcnitrification of ground 
and drinking water, biodcpolymcri1.ation using ligno
cclluluscs and wac;tes. biodegrca.-;ing, biodehairing, 
bioremediation including bio-soil-dccontamination and 
enzyme technology in general etc. and intelligent niches 
like biodrug.-; from plant-;, bioflavours and biocosmctic.\ 
and bio-odours. The competition with chcmo· 
processing in general, however, can only he succes..-.ful if 
cf ficiency of exi!'.ting operations of bioproce!'l.<;ing is 
incrca.-.cd by using e.g. higher biomac;..-. concentration, 
integrated proce<,.c;ing, lc!'i.'i water, etc. The suMainability 
of renewable raw material· ba.-.cd production of 
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hull· chemical<> or bulk -"biologicals· is also still lo be 
prowd. depending on the introduction of ecologi..-:ally 
~.ound econom ~- mca.<>urcs. 

Some of the ~-s listed abo\·e will be chosen in 
th,~ next period of the EFB Task Group as test cases in 
order to demonstrate more quantitatively and 
·ohjccti\·ely" the potential of the new ecologically 
'iU.<>lainabk technology paradigm illustrating some 
'"~'iCntial faC'.:l\ of the biospheric compatibility and the 
\·alidity of shown ·ecological principles". Thereby. the 
uniquen~ of biotechnologies in the direction of a 
su.<;tainabk world will become clear together with 
guidelines for research and development. (Source: 
BFE. Vol. 9. No. 1-2. January/February 1992) 

Industrial equiummt 

Bioscnsors 

Protein molecules encapsulated in transparent 
gla"-" matrices c;>Uld be the key lo a new generation of 
hioscn51>rs. according to researchers from the 
l!niversily of California. Using techniques based 
on 5111-gcl technology. the team ~ developed a 
method for incorporating proteins into matrices 
without changing their reactivities or spectroscopic 
properties. 

The sol-gel process is already used lo 
manufacture silica glas.c; by acid hydrolysis of alkoxide 
compounds such a.c; letramethylorthosilicate. After 
reaction with methanol, the resulting gel is carefully 
dried to r<:mo\·e the solvenLc;. leaving an optically
transparent, porous glac;s. 

Liu le or no heating is involved, so the technique 
can incorporate thermally sensitive molecules into glass 
matrices, hut 1he acid conditions and alcoholic solvenLc; 
inrnl\·cd would damage protein molecules. The new 
method invoh·es adding a buffer solution, after 
hydrolysis and before addition of the protein, which 
raises the pH lo a Incl which will not denature the 
protein. 

The group tested the new method on metal
con1aining pfClt'-ins such a.c; copper-zinc supcroxidc 
dismu1ase (CuZnSOD) and myoglobin. These 
molecules have colours and electronic absorptions that 
can be studied c;•sily. The electronic spcctrums of the 
encapsulated pmteins were unchanged. The learn 
carried out reactions such a.<> removal and replacement 
of the metal ions from CuZnSOD, by ~king the 
~las..-.c!. in 1hc approprialc rcagcnLc;. The rcliUIL~ were 
identical lo reaction~ carried out in solution. (Source: 
ClremiJtry & lndrmr.~·. 16 March 1992) 

Bicn-cn:-or~ in hcal!h·carc applications 

By 1he end of the decade. 1he connuencc of 
hiolcl"hn!-.lo~y and microclcclronic!i will produce a h~t 

or cheap. disposable bio5cnson. Such is the word from 
Japan. where b10SCnsor resun:h is marching stea4fastly 
into the future 

Compaay BioK•sor R&D Actirity 

Dainippon Immune-system 
Printing monitoring 

INAX In 1·itro measurement of 
albumen in urine 

ltoh High-sensitivity meat 
freshness 

Nichirei Optical measurement of 
fish r reshness 

Nippon Measurement of lactic acid 
Denso and ammonia in 

perspiration to determine 
fatigtae 

Nissin Fruit ripeness 
Seifun 

Seiko Artificial pancreas 
Denshi combining biosensor and 

micromacbining 

Takenak Environmental pollution 
Kohmuten monitoring 

Toto Health and medical 
monitoring 

Source: Weekly Diamond. 

"In Japan·, notes lsao Karube of Tokyo 
University's Research Center for Advanced Science and 
Technology (RCAST), "the main application field will be 
health care, for which companies like INAX and Toto 
arc developing dispc>.'iilble bioscnr.ors·. Initially, says 
Karubc, commercial biosensors will be used in medical 
diagnosis and treatment. Su~quent bioscnsor 
applications •11ill be found in food production and 
environmental monitoring. "Furthermore, telemetric 
bioscnr.ors for monitoring fatigue could be of interest in 
.;porL<> and athletics·, Karuhc adds. "In the home, sensors 
for odour. frcshncs.c;, and ta<>lc of food1> could he used l<> 
determine food quali1y." 

Karube, one of Japan'i; leading figures in 
bioscnsor research, is renowned for th.: development of 
the lon-Scn1>i1ivc Field Effective Transistor (ISFET), a 
micro-pH device made wi1h the technology used to 
fabricate silicon devices. Karuhc state~ Iha! ISFETs arc 
useful for 1hc po1en1iome1ric function of microbiosensors ./'. ,, 
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bccau.'iC' of ttleir sen.--ilivily lo ion concenlration and 
charg.e. (Source: Bio Tuhnology. Vol. 10. 
Februar~ JW::!) 

falradioa iDdmtn applications 

Mining with microbes 

R'"-scarch laboratories around the world are 
wiln'-~'iing a marriapc bclween bi(){echnology and 
metallur~y. creating a new discipline kno~-n as 
hiohydromelallurg~-- This i.'i nol just a case of 
r'"-scarchcr.. trying lo hitch a ride on the environmental 
bandwagon. The mclhod wa.<; first used commercially 
in lhe late 1970s to extract the uranium lefl in old 
min'"'S in Canada. At roughly the same lime in 
South Africa it was applied in two gold mines. 

Smd1ing copper by tradilional methods had cost 
bcl\R'Cn SW and S'J<l per pound. The introduction of 
hiohydromctal:urgy cut the cost to less than 
SJ() per pound. Smelting one ton of copper typically 
u .. --sull" in two tons of sulphur dioxide being 
pumped into the atmosphcr ~- Biological exlraction 
a\·oid'i lhis. 

Biohydromctallurgy is straightforward when 
applied to copper production. Fir.Ii. the low-grade 
ore - and lailing.c; left from any earlier convcnlional 
mining - is piled up in an area where lhe ground ha..-. 
hccn made impermeable. h is lhen sprayed wilh a 
leaching !IOlution that co:llains iron. in lhe form of 
the Fe3

" ion, sulphalc ions (SO/°) and T. ferrooxidans. 
These hacleria arc "acidophilic aulolrophs", meaning 
lhat 1hey arc able to live solely on sulphides and thrive 
in an acidic environmenl. The sulphalc ions in the 
leaching solulion form sulphuric acid, giving a sui1ably 
acidic !'>Olulion. 

Copper is rclea...cd when T. f errooxidam 
cataly~s chemical rcaclions that yield copper (a.., C.:u.:?+). 
iron (a.' Fe2") and sulphale. Because lhc piles sil on an 
impermeable ba...c layer, it is ea<;y lo drain off the 
solu1ion carrying the copper; 1hc metal is lhen removed 
from ii with anolhcr solvent. The remaining leaching 
.. olution nows inlo an open pond, where 
T. [erroo:cidanJ cataly~s a reaction that oxidises 
fe·T ion' to Fe-~ ions and reduces !he sulphide lo 
'ulphate. This rechar~cs the leaching solution, which 
is pumped nack lo !he lop of lhe pile for the cycle lo 
begin a.cain. 

The copper, meanwhile, is cxtracled as sheet.., 
through an "clrctrowinning" proCC!;.">, in which 
clcc1ricity is pa~l\Cd through the copper solulion. The 
metal collcrls on !he negative terminal<;. This parl of 
lhe proce:<.."> is !ilill cc~tly in energy. hul research is 
under way lo develop "hioahsorption filters" such a.-, 
alg;1e, which could be used to make the procc!;..-. enlircly 
hio~ol!ical. 

Biobydromctailurgy may pro,·ide a melhod of 
underground mining. witb•}Ul the environmental damage 
a.w>ciated with con,·entioaal techniques. There is now 
a mine in San Manuel in Arizona. consisting of fo·e 
holes drilled into an ore deposit. which was fractured by 
detonating ;m cxplcisi,·e charge underground. Instead of 
standard mining practice. a mixture of acidic waler and 
T. furooxidans is pumped down the ccnlral hole where 
the bacteria do their work. The resulting solution. rich 
in valuable copper. is pumped from the other four holes. 
processed and f'-'Cyclcd. 

Despite the polential or lhcsc mcrhods. lhc mining 
industry is reluctant to use them. So far. they hd\rc ~-en 
applied only~ a la.st resort to recover low-grade melals 
from sites where traditional methods are nol profitable. 
The problem lies in the slowncs..'i of the biological 
processes. 

John Madgwick and his team at the School of 
Biotechnology al lhc Uni\;ersily of New Soulh Wales is 
trying to speed thing.<; up. He ~ been working on the 
extraction of manganese by so-called helerotrorhic 
leaching. a proccs..'i carried oul under air-slarvcd 
conditions !'imilar lo the anaerobic fermentation stage of 
brewing. By adding carbo-hydratc in the form of sugar 
lo a solution containing an ore, Madgwick speeded up 
significantly the extraction \lf manganese. Hclerolrophic 
organisms, unlike autotrophs, feed on carbohydrates 
produced by other planl'i and animals. In thi'i proces.-;, 
according to Madgwick, "the mineral iL'iClf becomes a 
subslitute for oxygen, acting a.<; an electron acceptor at 
the end of an oxidation of sugar". h is po!>.'>iblc lhal 
genetically engineered microorganisms could make such 
reaction!' run even fa'it'!r. 

A second fcalurc of Madgwick's research bring.-; 
a bonu.<; for biohydrometallurgy in general. A!i well a-; 
finding more efficient method-; of extracting manganese 
from itc; ore, he and his team arc al'iO finding way!i to 
remove manganese from the separated !iolution. This 
proccs.<,, bioah!IOrption. uses bacteria and algae to oxidi1.c 
di!i.'iOlvcd manganese. A~ well a<, scparaling mctal!i for 
commercial purposc!i. this method might alw be uscd 10 
filter low conccnlration!i of polluling heavy metal"> from 
waterways. 

Microorganisms arc aL'iO involved in na1urally 
occurring electr""latic proccs....cs thal allcr lhc 
concentration of mineral<;, with potentially profitahlc 
re!iulls for humanily. Many microorganisms have a cell 
envelope or !'thcalh lhat can ahsorh a wide range of 
metal.-, and c,thcr toxic material..,, even when they arc 
prcsenl al very low concentrations. The-.c hacteria, 
which arc common con . .-.tituent.-. of soil, may play an 
important role in the formation of some gold and !iilver 
deposits in scdimcnls laid down hy rivers · alluvial 
dcpo~its. In 1'>7'>, W.C (ihior!ie and P. HiNh of the 
Idaho National Engineering Laboratory in Boise 
demonslralcd that metal!\ continue lo accumulate on lh\· 
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nc!!ati\dy charged polymers ewn after the bacteria 
ha\e Jied; the proc1.-s.."' could continue indefinite!~-. 

Th .. ·r.: i-. ewn .,~culation that large gold nu~ets could 
ha\·e formed in thi!"> way. 

Ir biological proc1.-s.<.t.-s are import.ant in 
producing the millions of tons of alluvial gold. 
.. ikc:r and other me~ ... that generations of miners have 
pann .. ·d f mm ri"·ers and streams. it would make sense 
if minin~ cngin1...:rs had some biological education. 

Political pr~urc on the metal indu.c;trics could 
forcl.' the pace of change. Widespread application of 
th .. ~ new lechniqu'-'S may come from research carried 
out at the Idaho Laboratory. using microorganisms like 
T. fermoxidans lo remove the sulphur from coal. 
Extracting sulphur in this way could be a relati\·ely 
cheap way of reducing the emis.c;ions of sulphur dioxide 
from coal-fired power stations. Applied in countrie., 
such a" India and China. where industry is developing 
rapidly. thi"' technique could bring enormous 
cn\·ironmental bcnefiLc;. 

~ticroorgani~.ms arc already proving to be cost
dfcctiw ao; biological filters to remove hea~·y metal'> 
and other toxic material from polluted water. Rushes 
such as cats" -tails (Typha latifolia) collect 
microorganisms that metaboli1.c heavy metal'> in the 
~dimcnt around their root\. By selecting plant species 
which would absorb low-le\·el pollutants, the town of 
Arcala deaned up it-; water enough lo render fish from 
Humboldt Bay edible for the first time in decades. As 
a bonus. lhe we1land ha-; turned into a major bird 
~ncluary and tourist attraction. And if the polluting 
heavy ml.'lal-. can he extracted and used again. dealing 
with wa.-;le waler in this way could make a profit. 

There arc signs that such extraction could 
~uccecd. Madgwick, in conjunction with the giant 
mining company BHP. is considering the use of single
ccllcd algae to target <,pccific metal-; in waste water. 
Harvesting al!!ae rich in zinc, mercury or manganese, 
for example, could make the procC!">.'> of cleaning up 
waler cos1-cffcctive or even profitable. And if miners 
can extracl metals from ores of lower grade than is 
possible wi1h conventional techniques, they can 
transform old !ailing siles from polluting nuisances inlo 
valuahlc sources of raw material'>. But ref>Carch on 
hiological lechniques of melal exlraction remains rare. 
Industry ha., funded much of lh•: research in 
hioh~dromctallurgy. which is now beginning to pay 
h;1ck lhe inw~tmenl. If ~iety wantc; to make mining 
proh:ct the environment. industry's demand for profit 
will ml·an that we may have to accept higher prices. 
Rut increasin!l environmental concern, coupled wi1h the 
co~1 ·cffociivc lechniquc' of hiohydrome!allurgy, could 
chan)!c the face of the mining indu,try for good. 
(Source: .\'rw Srimtist. 4 January 1<>92) 

Bacterial &old 

Fine grains of gold "panned- from streams are al 
le~ partly a chemical prccipiute on bacteria. claims a 
geologist in tlM! United States. 

John Watterson of the US Gl.'Ological Survey in 
Denver caried out a study of tiny gold grains, known as 
placer gold. from Lillian Creek in Alaska. When be 
exam ioed them under a scanning electron microscope, he 
found lace-like oet\Aoorks which be claim." resemble the 
budding structures of the common bacteria 
Pedomicrobium. 

The gold grains were less than 0.1 !llillimetre 
across. Watterson says that partick.-s which are larger arc 
much more likely to haw had any fine lacy structures 
damaged. 

It is nOl clear how gold might collect on the 
surfaces of bacteria. But Watterson thinks it may be a 
chemical residue which is left after bacteria break down 
humic acids in the Alaskan soil. Such acids contain gold. 
Another possibility is that th:: gold comes from the 
enzyme acti~·ity outside the bacterial cell. One species of 
Pedomicrobium is known to form manganese oxide on its 
surface in a similar way. 

Watterson believes that mosl placer gold from 
Ala'>ka may have collected on bacterial surfaces. Bui the 
proce!">.\ that produces the particles is not limited to 
Ala .. ka or to cold environments. Similar lacy gold 
particles have been found in Chinese rocks. which arc 
220 million years old, and in South African rocks that 
were formed 2.8 billion years ago. However, the gold 
could have been a later addition, says Watterson. 

He says that one day it may be possible lo use 
bacteria to collect gold commercially. However, no one 
is going to get rich quick. A gold grain 0.1 millimetre 
acrO!">.'> takes at lea.-;t a year or so to grow. (Source: 
New Scientist, 2 May 1992) 

Uganda may adopt cobalt bioleaching 

If plans put forward by BRGM, the French State
owned mining group, and Barclays Melal'>, !he mctalc; 
trailing suh!-.idiary of Barclays Bank. go ahead Uganda 
cc.ild end up producing around 5 per cenl of !he 
Western world's output of cobalt. The project would 
repreM:nl the first time that biolcaching based on 
Thiobacill11s f errooxidam bacteria ha'> been uM:d to win 
cobalt. 

The hactcria, already u~d to extract copper, 
gold and uranium, would he ur.cd lo produce 1,000 Ions 
a year of cobah al an eMimated cohalt price of 
SIO-Sl2 a pound. The parlners believe that hioleaching 
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could bc the m05l cn,·ironmentally acceptable method 
of extracting the cobalt from the 1.1 million tons of 
p~·rik-s '\lockpiled at the old Kilcmbe copper mine on 
the edge of the Outtn Elii.abctb National Park in 
'\OUth-Wt..'Sl liganda. If all goes well. a S4 million 
feasibility study would !.!ad to the construction of a 
S50 million bioleaching plant at Kilcmbc. (Source: 
Biouchnolox~· &/letin. February 1992) 

Bio-hazsds 

Clean whi~e coats spread mutant 
microb...-s 

A group of Dutch researchers szys that 
lahoratory coats intended to protect biotechnology 
rt.~archers prm·ide the perfect escape route for large 
numbers of pos..-;ibly dangerous, genetically engineered 
bacteria. 

Mo<;I experiments and commercial processes in 
genetic engineering are based on the bacterium 
Escllt'richiu coli. particularly a strain called K 12. 
Opponents of biotechnology argue that £. coli primed 
with unnatural genes could be dangerous if they escape 
and pa'is the genes to other bacteria. 

Biotechnologi<;ts have always replied that K 12 
can survi,;c only in laboratory cultures and any that 
cling lo a wet lab coat ~n die when the coal dries. 
The flaw in the system, say Hayo Canter Cremer-; and 
Herman Groot, of :he Dutch National Institute of 
Public Health and Environmental Protection, is that 
laboratories send the white coal<; to ordinary local 
laundries. 

The Dutch scientist<; found 1ha1 the bacteria 
sun.·ivcd on wet coal<; that dried at the laboratory 
before being sent off 10 be wa-;hed. They isolated 
perfectly viable £. coli from dried coat material. This 
undermines all the allempl'i to keep the bacteria in the 
laboratory. because the first slep of the commercial 
wa-;h is to M>ak the coal'i in water at 35° C - just the 
right condition to rclcao;c the bacteria. The water, with 
added E. coli, i:i; nushcd straight into the sewerage 
system. 

In test-; on snippcl'i of a two-year-old 
lahoralory coat, K 12 survived just a'i well a-; the hardier 
wild strains of£. coli, even when the K 12 wa'i carrying 
an introduc,.d stretch of foreign DNA. Cremers and 
Cirool !laY that white coal<, arc regularly i'lfcctcd with 
genetically modified £. coli during normal work. 

The team al<,0 found that the bacteria penetrate 
hctween the fibrc!i of lhe clolh and probably infect 
clothing hcneath. Moi;t people wash their clothe!i at a 
!emperature berwecn 40° an · (i0° (' • and the 
researchers isolated live KI:-! from Wa'ih water at this 

temperalure. This strongly suggests that £.coli on 
clothing will enter the sewerage system, they say. 
K 12 can sun·ive for 72 hours in sewage. (Source: 
Sew Scicrtisr, 21 March 1992) 

Biotechnolor.v policy and the CGIAR: seminar on 
biosafety and intellectual propsrty ri&hts 

To discuss the key principles of future policy on 
new manageicent aspects that modem biotech-nology 
brio~ along - biosafety and intellectual property 
rights was the primary purpose of the seminar 
Biot«hnolog}· poli9· anti tire CG/AR. The m~ting took 
place 2-4 September 1991, organiz.ed by the Taskforce 
on Biotechnology (BIOT ASK) of the Consultati,·e Group 
on International Agricultural Research (CGiAR). It wa.'i 
attended by some 70 participants from international 
agencies, International Agricultural Research Centres 
(IARu), universities. public institutes, and private 
companies. 

The seminar was held at the International Service 
for National Agricultural Research (ISNAR, The Hague) 
and was financed by the Dutch Directorate General for 
International Cooperation. The CGIAR considers 
system-wide and transparent pclicies on bimafety and 
intellectual property righrsas very important, to facilitate 
ihe acquisition of new biotechnologies by its centres, and 
to raise public awareneM of lhese is.sues. The seminar 
was also intended to identify more clearly the needs of 
National Agricultural Research Systems (NARS) in these 
area.o;, a'i their position might differ from those of the 
international institutes. 

International property ri&hLo; 

It will probably take much longer before 
agreement is reached upon a CGIAR policy with respect 
to Intellectual Property Rights (IPR). The di!icu.<ision on 
IPR management wa<i built around a working paper of 
Prof. J. Barton (Stanford Univcr!iity. USA) and 
Dr. W. Siebeck (World Bank), providing an extensive 
overview of all the is.'iucs involved in developing IPR 
policies and procedures. 

Presentations on national and regional approaches 
to IPR revealed that many developing countries arc 
likely to adopt or strengthen intellectual property protec
tion over the next years. IARCs arc al'iO oflcn recom
mended lo actively seek patenl'i for their invcn · tions, in 
order to facilitate collaboration with the private secior. 
to prevent the appropriation of inventions hy others 
(defensive patenting), and eventually lo i;cek earning.<; 
from royalties. However, two major concerns were 
exprcs.-.ed. firstly, IPR in developing countries will 
probably have a limited, or even negative, effect on local 
innovation effort'\. Moreover, the effect of IPR on the 
tram;fcr of new tr.chnology to developing countrie)> may 
al'iO he limited, or negative. Secondly, a policy on IPR 
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will sub,,tantially modify the CGIAR"s current open
door policy. meaning the free distribution of plant 
genetic material and inno\·atioru.. 

The formulation of a general CGIAR policy will 
ai5o be hampered by the diwrging intercsls of different 
IARls. for the commodity centres. a critical factor in 
deh:rmining their policy s.tance on IPR deri\"es from the 
exi."'1ence. or absence. of pri\"ate breeding activity for 
thc;r mandated crops. This situation is different lor 
croP" such as maize. in which the pri\·ate sector is 
conducting large-scak research, as contrasted with crops 
such as cas.s;l\·a. for which there is essentially no pri\·ate 
rt.>scarch. In the case of cassa\·a, for ins.lance, there is no 
need for defensi\·c patenting. and restrictions associai.ed 
with acquiring new technologies will be minimal. 
lndi\·idual IARO; will therefore probably formulate their 
own policy on IPR. In the critical publication Pa1enting 
life at the IARCs. the Genetic Resources Action 
International Network (GRAIN) reports that ICRISAT 
ha.-; already drafted a proposal for the establishment of 
IPR administration at that centre. The draft follows the 
recommendationc; of a workshop on this theme which 
wa.o; held in Nm·embcr 1990 al ICRISAT. The draft 
propo!ial i<; \"Cry much directed at facilitating 
collaborative r~arch with the pri\"atc sector in 
industrializ.cd countries, without taking into account the 
probably differing interest<, of other partners of the 
IARC.\. such as the research institutes in developing 
countries. Al'iO. the proposal implies a radical break 
with the open-door policy. ICRISA T's administration of 
IPR would mcar. that the dissemination of technology 
and germpla.'im will be controlled by licensing 
agreements. instead of distributing it for free. 

Following the seminar. a CGIAR committee 
prepared a first policy draft on IPR. After consultation 
during the lntcrnaticnal Centres Weck (lCW), it wa<, 
decided lo prepare a paper on an integrated CGIAR 
policy on biodiwrsity. IPR and biosafcty. (Source: 
Bintedmo/01:.~· and Dei·elopment Monitor, No. 9, 
December 1991) 

E. PATENTS AND INTELLECTUAL 
PROPERTY ISSUES 

P(.'R rc~ulations 

Following up on iL'i promise lo relax licensing 
rc~trictions on the use of the polymcra<,e chain 
reac1ion (PCR), Hoffmann· La Roche has rclcao;cd 
new regulations affecting academic and non-profit 
lahoralorics using PCR to diagnose human di5Ca.<,e. 

The new agreement grant~ the~ laboratories the 
righ1~ lo perform le~I.' for a wide variety of disease~ 
and conditions, such a!-> infectious and genetic di<;ea...cs, 
~enc1ic predispo~ition to di~a<,es, 1i:1.~uc·transplant 

typin1t. and parentage determination. Linder the 
old .1)!rl·cmenl 'ome of the~ applicalions · including 

- -.-

the use o[ PCR for HIV detection - were forbidden. 
The company will maintain its poliq of charging no 
up- front licensing fees. and royalties will drop to as 
low as 9 per cent. Royalty rates under the old 
agreement are "confidential. but they were higher 
than 9 per cent", sa~·s company spokeswoman 
Paula E\"angclisla. 

Licenses to use PCR for research, rather than 
commeri;ial diagnostic purposes, cannot be obtained 
through Roche. The exclusi .. ·e distributor for non
diagnostic applications is Perkin-Elmer Corp. in 
Norwalk, Connecticut. (Source: Scienu, 
21 February 1992, p. 927) 

NIH defends gene patents as filing deadline 
aoorgaches 

The US National Institutes of Health (NIH) 
vigorously defended its appwach in spite of the concerns 
of its government partner in the US genome project and 
criticism from other countries. 

Speaking at a public meeting of an intcragency 
committee that is formulating a US policy on gene 
patents, Bernadine Healy, the NIH director, repeated 
that NIH was following both legal precedent and a 
legislative mandate to commercialize its in .. ·entions 
when it filed a patent for more than 2,000 partial 
cDNA sequences Lst summer. She noted that the two 
main assoc1at1ons representing virtually all the 
US biotechnology industry - the Industrial Biotechnology 
Awx:iation (IBA) and the Association of Biotechnology 
Companies (ABC) - support the NIH patent application. 

The meeting was rutensibly to solicit public 
input for the deli~rations of the committee, a genome 
patent working group that serves under the Federal 
Coordinating Council for Science, Engineering and 
Technology within the White House. 

The working group intends to make sure that the 
Government does not repeal it-; mistake of making a 
decision on this subject without getting input from every 
pos.<,ible source. European and Japanese patent law gives 
the United States a 12 ·month grace period after a US 
patent application in which to file elo;cwherc. For NIH 
that deadline arrives on 20 June, and US official<; 
promise that they will have adopted a coherent policy by 
then. Deciding not to file in Europe and Japan would be 
a policy rcver!iitl nearly .-~ significant a.'i the initial 
decision lo file. 

In a !etter sent to President George Bu!>h, the ABC 
supported the NIH patent application and future 
!>equenccs a.~ "e!'l.o;cntially the only rcspon.<,iblc cour!'>l! 
under existing federal law· while the ir..'\ue of 
pate .ability remains open. Following the IBA, which 
drafted a similar statement earlier this year, the ABC 
called for NIH lo work wilh industry on a li:cnsin~ 

policy for the ~quencc~. 

---:-----
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Cii\t::n that a gri::at de:il of work is needed to turn 
a partial cD~A scqui::ncc with unknown function into a 
markctabk product. the ABC asked NIH lo licen.o;e the 
sequc:nc~ non-c:xclusi\cly. (Source: Sature. Vol. 357. 
~May 1Q9Z) 

Japanese researchers rul.; out ~enc patents 

The kadingscientists in Japan"scffort to sequence 
the genomes of humans and plants say they do nOl plan 
to join the United States and Britain in filing patents on 
thi::ir discoveries but will instead publish the data and 
make it fn.~ly a\·ailable. The \·arious gO\·emmenl 
ministriC5 and agencies involved in genome research 
ha\·e yet to dc\·elop a policy on the patenting of genes. 
and it would be unprecedented for the Government lo 
inlenene in a scientific decision of this type. 

A controversy erupted among genome researchers 
last year after Craig Venter of the US National Institutes 
of Health (NIH) filed patent applications for more than 
300 cDNA fragments of human genes. Researchers al 
Britain's Medical Research Council (MRC) initially 
condemned Venter's move, but the MRC ha.'i since 
decided to file patent applications for more than 1,000 
cDNA sequences. 

Al present, only the Science and T cchnology 
Agency. which is expected lo play a leading role in 
Japan·s human genome project, has established a small 
commiuee of five lawyers lo .~umine the issue of 
patenting human genes. But tht. committee is not 
expected to produce a report for at le.•st a year. 

The Japanese group uses sequencing techniques 
that arc similar lo what is done by the NIH team, but the 
goal'i ,,f the two teams differ somewhat. (Extracted 
from Nature, Vol. 356, 19 March 1992) 

A draft European Communities (EC) directive 
that would endorse the patenting ol transgenic animals 
ha'i finally cleared it'\ most important hurdle. After 
nearly thr~e years of inactivity, the European 
Parliament\ legal affairs committee hac; decided that the 
"inventors" of transgenic animal'\ should be able to file 
patents in the EC. European Commi~'iion biotechnology 
officials believe that the directive, first proposed in 1988, 
will now he adopted hy ministers from the EC member 
states before the end of 199J. 

The directive hac; been controversial since itc; 
inception, attacked by the European Green movement 
and animal right<; groups, who argue that many 
tran~gcnic animal.<;, particularly those produced for 
commcn.:ial gain, arc likely to suffer. (Extractcu from 
.'Varurr, Vol. 155, ~O January tr>'J2) 

., 

CS to prt.-ss for &lobal patcntin~7 

In April two bills were introduced lo the 
US Senate and House of Representati\·es with the 
objecti\·e of harmonizing global patents. 

Among the mzjor thrusts of their presentation is 
the need to pMlccl US inventors from losing patent 
rights outside the USA by neglecting existing 
differences. Most ob~·ious is the current US principle of 
First to Invent. By supporting his claim to invention 
with notarized laboratory nNebooks or other equally 
compelling evidence. the in\·enlor can patent his 
invention with precedence over other filers who may 
have filed first but cannot pro\·e precedence. 

In Europe First to File gets the patent - inventors 
beware! If you publish your im.-ention as part of a 
scientific paper the invention becomes public knowledge 
and unpatentable. Fast competitors can modify the 
in\·ention and make their own claims which strip the 
original inventor of all rights. In the USA the year of 
grace allows freedom lo publish without compromising 
patentability. In the UK, the Science and Engineering 
Research Council, SERC, ha'i been pressing recently for 
acceptance of the year of grace principle. The new US 
bill will be warmly welcomed. (Source: BFE, Vol. 9, 
No. 6, June 1992) 

New international patent application procedures 

The Assembly of the International Patent 
Cooperation Union has adopted changes lo lhe 
regulations of the Patent Cooperation Treaty (PCT). The 
changes arc designed to streamline the patent filing 
procedures used to obtain international patent<;. 

The PC"T offers inventors and industry a 
simplified procedure for multiple filing of patent 
applications in 49 countries. An international application 
can be filed in the applicant's own language, with the 
home patent office acting a~ the receiving office. Detail'i 
from: World International Property Organi1.ation, 
1211 Geneva 20, Swit1.crland. (Source: Biotechnology 
Bulletin, January 1992) 

Australia says "yes" to biotcchnolQgy [latent~ 

An Australian parliamentary committee says that 
the Government should permit the patenting of live 
organisms and that any objections to genetically 
modified organisms should be d•:alt with by other means. 
The report, by the Standing Committee on Industry, 
Science and Technology, is not expected to be 
challenged by the rest of Parliament. IL~ significance is 
heightened by the fact that Australia is the only country 
so far to approve ~uch a live organi!;m for general 
rclcac;c. 

---.~---
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The commith..'l!·s report concentrates on selling 
~uiJdin'"-s for the conditions under which such 
organi.•ms should be useJ. It recommends that existing. 
:.cmimluntary appro\·cd processes be strengthened and 
gi\en th•· force of law. [t :;Jso calls for a formal 
mechanism to obtain approval for the release of both li\·e 
organisms and those that arc by- products of such genetic 
eng.in'"'l!ring. (Source: ;\"acure. Vol. 356. 2 April 1992) 

Patent-; thwart genome project 

So long a.o; the UK continues lo patent sequences 
of D~A. scientist-; in Italy. G~rmany and France are 
n.:fu.o;ing. to place DNA ;cquenccs in a database in the 
CK. 

The Medical Rcs.carch Council has filed 
applications lo patent more than 2,000 sequences of 
human DNA known as expanded sequence tags.. These 
D!'\A fragment-; haw a recogni1.able sequence of bases. 
al one end but no known biological function. They are 
used in mapping sequences of longer streiches of DNA. 
Six month.'\ ago. the European Commission started 
funding a database so that European scientists could 
slorc data on these sequences and compare notes. 

The databa.o;c is located al the MRC's unit at 
Northwick Park in London. But so far, German. French 
and Italian participants in the scheme have refused lo 
add their sequences to the databao;e. Participantc; in the 
project blame the MRC's application to patent its 
sequences al the US Patent Office. Until the patents arc 
approved or rejected and the sequences are published, 
other participantc; will not know whether their fragment-; 
arc the same ao; those the MRC wantc; to patent. 

The MRC itself disagrees with patenting genes for 
\\ hich no function is known, but because scientist-; al the 
l\ational Institutes of Health in the US arc doing so, the 
M RC feels obliged to patent in order to protect itc; 
interests. (Source: New Scie111ist. 11 April 1992) 

Cicnc paten! move by NIH viewed as ovcrrcachin& 

National Institutes of Health filed patent 
applications for 2,375 human brain genes. NIH patented 
147 genetic fragment' a year ago and is now laying claim 
lo roughly 5 per cent of all human genes, but the 
Government's cffort.c; arc drawing fierce criticism from 
scientist!'. and have fuelled an international debate over 
patent rights and the future of biotechnology. 

Researchers accuse the Government of acting 
prematurely. They i><IY NIH docs not yet understand ihc 
•ob the genes play in the body and patenting them 
could block rescarch and development of new drug.c; and 
therapies. 

Pa!enl lawyers question whether NIH'5 efforts can 
~land up in court. The Government docs not know the 
hiolo~ical rnle' of the gene~ it ha' pi1lentcd, but 

J. Craig Venter. the !':IH scientist in charge of patenting 
the genes. says knowledge of the fragments is specific 
enough to warrant the patents. 

Scientists also worry that the Government may set 
off a patent race among nations and firms. NIH t.akes 
copies of deoxyribonucleic acid fragments and 
determines their molecular sequence. The DNA 
fragmenlS are then tested to make sure human cells can 
decipher them, thereby proving UlJt they are either 
genes or parts of genes. (Source: Chemical Marketing 
Reporter, 17 February 1992) 

Challenge to forensic database 

A UK civil rights group, Liberty. is seeking to 
t.ake London's Metropolitan Police to the European 
Court of Human Rights, questioning the legality of its 
database of DNA fingerprinting results. The civil rights 
group Liberty's argument turns on the c ... 'f' of 
Roy Williams, a man questioned during a 1988 murder 
inquiry and subsequently cleared after voluntarily 
submitting a DNA sample for analysis - but who later 
found that his DNA profile had been included in the 
Metropolitan Police database without his consent. If 
taken up by the European Commission for Human 
Rights, the case may take as long as five years to resolve, 
but Liberty's action highlights a debate likely to gain 
momer:tum over the coming year, a.; national DNA 
profile databases come into general use in Britain and the 
United States. In Britain, the Home Office Forensic 
Science Service has set up a central databa<;e which 
police forces can ask to be trawled for matches to their 
scene-of-crime samples, and the Federal Bureau of 
Investigation (FBI) expects to have a similar US database 
in place a year from r.ow. (Extracted from Nature, 
Vol. 355, 16 January 1992) 

Courtroom battle o\·cr &enetic fingerprinting 

Sloppy laboratory work creates the greatest risk of 
error when samples of DNA arc used as evidence in 
court, according to a new report from the National 
Academy of Sciences. The academy call~ DNA analysis 
a "powerful tool'", but it alw calls for caution in 
interpreting DNA resultc; and regulation of laboratories 
that carry out analysis of DNA. 

Supporter!'. and opponcnb of DNA "finger
printing" in the US have b.:en fighting an incrcac;ingly 
biucr battle in courtrooms, scientific journal-; and the 
media. The report recommends regulation and testing of 
all examiners and iaboratories that produce evidence for 
u~ in court. Outc;idc inspectors should conduct this 
"blind proficiency testing", and the result.-; should be 
made public. 

The FBI should change the way it calculates the 
probability that a random person's DNA would matd1 
sample.~ found al the scene of a crime, says the report. 
The new prnccdures would increase the estimated 

____ ... __ _ 
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probability of a chance match from l in many millions 
to l in perhaps 10.000. 

The committt.-e called for detailed study of 
15 to .:!O different ethnic groups in the US. Two Jl'.'<>ple 
from the same ethnic group arc more likely to ha\"e a 
close: match. yet in court cases. the likelihood of a 
random match between DNA from two different people 
is usually estimated using data from the general 
population. 

A new analysis af genetic data from an isolated 
indigenous group in South America produced a dramatic 
illustration of this point. (Extracted from New Scientist, 
18 April 1992) 

Plant \"arieties patentable in Mexico 

The new Mexican Law for the Promotion ar.d 
Protection of Industrial Property. effective as from 
28 June 1991, follows the new minimum patent standard 
aimed at by industriali7.ed countries in international 
negollattons in the World Intellectual Property 
Organi1.ation (WIPO) and the General Agreement on 
Tariffs and Trade (GATT). With this new law, Mexico 
is one of the first developing countries that 
explicitly provides patent protection in the realm of 
biotechnology. Focusing on how Mexico has come this 
far results in a story on the efficacy of the 
American trade pressures. (Extracted from 
Biotecl1nfJ/ogy and Development Monitor, No. 9, 
Decem rn:r l 991 ) 

New incerna!ional da!abaw 

By 1993 the public will have access to a 
computerized databac;c of ail internalionally is.sued 
patents and publi!;hed patent applications 
covering specific nucleic acid and amino acid 
sequences. 

This sys!em will replace the current, laborious 
method of searching for prior art in paper form and 
comparing sequences hy eye. The program, which is 
expected lo he made available on compac! disc (CD) and 
through on· line services, will au!omatically com pare 
sequences for the user. 

The decision was made final in late February, 
when representatives from the USA, Japanese and 
European p:itcnl offices signed the 
Nin!h Memorandum of Unders!anding on Trilateral 
Cooperation al the Ninth Annual Trilateral Conference 
in Tokyo. 

Under terms of the agreement, each patent office 
will provide the others with computeri1.cd, digital images 
of back· files of all origina: palenL\ is.sued, in the case of 

the USA. and patent applications originating in Japan 
and Europe. to be made available publicly in these 
countries by the end of 1993. 

The agreement states that any third party may 
purchase the database in any formal from any of the 
three patent offices for the marginal cost of preparing it. 
No development cc.sts will be built into the fee. (Source: 
Genetic Engineering Ne .... ·s, 15 March 1992) 

Micro-organism cultures isolated from scwa&e are 
patentable 

In a decision interpreting Section 7(2) of 
Israel's Patents Law, which excludes from patenl
ability any new animal variety "except microbiological 
organisms not derived from nature", the 
Commissioner of Patents held that biologically 
pure cultures of micro-organisms isolated from 
sewage are patentable, as they are not "derived 
from nature". (Patent Applications Nos. 75013 
and 86190) 

In a previously decided case, pure cultures of 
micro-organisms discovered in waste water purification 
plants in Switzerland and Tunisia were held to be 
patentable, on the ground that waste water purification 
plants were not lo be considered as "nature". In that 
decision, the Deputy Commissioner stated, obiter dicta, 
that mere purification does not render a naturally 
occurring micro-organism patentable. 

In the present case, applicants' major contention 
was that pure cultures of micro-organisms derived from 
nature should be palenlable, since the very act of 
selection and purification of a single clone of micro· 
organisms results in a product which did not exist in 
nature in that form. Applicants pointed to the high 
rate of spontaneou!'> mutations in micro-organisms and 
the large number of generations !hrough which the 
micro-organisms propagated during purification and 
selection. 

In the alterna!ive, applicants argued that the case 
was governed by !he company and that the claims should 
be allowed ::>n the ground that sewage may not be 
considered "nature". 

The Commissioner dismis.scd the main pica, 
holding that in the absence of concrete proof that the 
isolated micro-organisms had not existed in nature, a 
pure culture of a micro-organism derived hy known 
selection and purification methods from a i;ample found 
in nature was still a micm·organism derived from nature 
ar;d therefore was not patentable under Section 7(2). 
However, the Commissioner accepted the alternative 
argument and allowed the claims on that basis. (Source: 
World Intellectual Property Report, 1992) 

---- -- -
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F. BIO-INFORMATICS 

Bio1cchnol91ical lnno91ions in Animal Producti\·i1y 

t:A-spite the difficuhy of predicting the precise 
impact biotechnology will ha\·e on agriculture, many 
bdicw it represents a means for pirntal change leading 
to an exte115ion of the scope and efficiency of 
agricultural production. This book and its companion 
BIOTOL volume BiotechnoloKical /fUkA•ations in Crop 
lmpmn:ment explain the application of biotechnology to 
improving agricultural productivity. 

The application of biotechnology to animal 
production is examined. Animal production, of course, 
depend<> upon the reproductive capabilities of animal<>, 
1heir growth rates and the ability of the farmer and 
vclcrinary scrvices to prevent and cure infection. This 
book focu.<oes onto thcsc facets of animal production by 
cxplaining how the growth and reproduction of livestock 
may be manipulated and how diagnostic systems and 
vaccines may be developed using contemporary 
bioh:chnology procedures. The whole tenor of the text 
is on the application of biotechnology and it has been 
a.<o..,umcd that the reader is familiar with the key stages in 
recombinant DNA technology and has a background 
knowledge of animal physiology, reproduction and 
metabolism. The sections on vaccines and diagnostics 
arc wriuen on the a.<o.<oumption that the reader has 
knowledge of the ba.-;ic features of the immune response 
including the roles of B, T and antigen presenting cells. 
the major histocompatibility complex and is familiar 
with some of the terms that are applied (e.g. epitopc, 
immunoglobulin, antigen) in this area of study. The text 
ha'i, however, been provided with many helpful 
molecular and cellular "reminders" and these, together 
with it-; open learning and interactive style, will enable 
most readers to overcome any lack of experience in the 
key area<;. 

Progress in the application of biotechnology in the 
animal sector of agriculture is however being impeded 
h~ a lack of sufficient knowledge about the genetics and 
physiology of animal" and by the pressure that arises 
from a lack of acceptance of this technology in some 
sections of society. The acceptance of this technology 
and iti; application to animal production will have a 
significant impact on the pace of development in this 
area. Key to the future development of 
hiotcchnologically aid~d animal production will be 
questions of safety and ethics. The book does not 
allempt to dictate the ethic..-. of manipulating the growth 
a:id the reproduction of animal.-.. It is up to the reader to 
formulate his/ her own opinion on such mailers. 
However, information on mailers of safety arc included. 
The main purpose of the text is to ensure that the reader 
rccogni1cs the benefit.-. that may arise from the 
application of biotechnology to animal production and 
undcr!'ttands the route!. by which these benefits may be 
rcali1.cd. The fears of many regarding the abuse of 
animals through the application of science and 

technology are often the result of lack of information or 
media "hype". By providing a description of the present 
state and the limitatioll5 of biotechnologtcal applications 
to animal production, this text may also provide the 
reader with the knowledge to respond more fully to the 
anxieties felt by the "man in the street" about modem 
practices in animal production. 

Published by Butterworth-Heinemann for the 
BIOTOL (biotechnology by Open Leaming) project. For 
further information, see page 16. 

Bio-pesticides in De"·elopini: Countries 

This study by E. B. J. Van Latum and R. Gerrits 
of the Foundation for Ecological Development 
Alternatives (fhe Netherlands), provides an overview of 
the most important literature with regard to bio
peslicides in developing countries. The word bio
pesticides as used in this study refers to "plant-der.ved 
pesticides." Tb'! main aim of the study is to raise 
international awareness of the potentials of bio
pesticides; the need to install a database to stimulate and 
promote further research: and the importance of saving 
the genetic diversity of plants, particularly in the tropics 
where many plants with pestieidal properties happen to 
be found. The study also indicates criteria under which 
safer use of bio-pcsticides can be reached internationally. 
Further, the study highlights problems in the registration 
process in Europe and North America of bio-peslicides 
originating from developing countries. The Netherlands 
are taken as an example, being the country with the most 
stringent pesticide registration. 

This study, which is No. 1 of the Biopolicy 
International Series produced by the African Centre for 
Technology Studies, should also stimulate further 
research. Neem is taken as an example to illustrate the 
connection between research, production of the pesticide 
and its application. The study surveys the most 
important literature and principal handbooks on plant
derived pesticides. Based on this information, criteria 
for the safer U!>C of bio-pesticides are developed to give 
guidance to the use of such pesticides in developing 
countric!i. Available from ACTS Press, African Centre 
for Technology Studies, P.O. Box 45917, Nairobi, 
Kenya. ISBN 9966-41-010-4. Price US$7.50. 

Ecoloaical Effects of Genetically Modified 
Oraanisms 

(Proceedings of a national !iymposium organi1.ed 
by the Netherlands' Ecological Society in cooperation 
with the Provisional Committee on Genetic 
Modification, Amsterdam, held on 19 September 1991 
and edited by Jaap Wevcrling and Pict Schenkclaars with 
a preface by G. P. Hekstra.). This book, however, 
follows an opposite tract, similar to the procedure in the 
Netherlands's Project on Ecological Sustainability of the 
use of Chemicals, PESC. Not the chemical ~d. the 
manipulated gene) is the point of departure, hut the 
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proce~"-'S that govern the stability of an ecosystem to 
n .. -sist intoxification (cf. resistance against gene in\·as.ions). 

Genetic manipulation and consen·ation of 
biodi\·ersity has long been l'n the international scientific 
and political agenda and lcatured prominently at the 
Cnited :"ations Conference on Em·ironment and 
Development at Rio de Janeiro, June 199:!. Diversity -
from biologically active molecules to ecosystems - is a 
fundamental property of every livmg system. The exact 
meaning of all this diwrsity is not known. Is 
biodi\·ersity merdy a manifestation of the dynamics of 
complex. non-linear systems, far from equilibriur.i? Or 
is it that proce~'S such as selection and competition, 
mould each :;pecies to function harmonir,usly with those 
surrounding them in an ecosystem? 

Demographic and economic growth of the human 
species. especially over the last fifty years created large 
environmental changes, including massive species 
extinctions. Already now more than 40 per cent of the 
world's production is in one way or another used for 
human food, fibre and wood consumption. Extra
polations into the next fifty years only spell gloom, 
unle~<; we dra-;tically change destructive production and 
consumption patterns. 

The .. great extinction", as people from IUCN call 
it, is still to come. Mostly by habitat destruction 
(deforestation, desertification, overexploitation) and · to 
a b .. -;er extent · due to pollution. Flora and fauna arc 
increasingly under chcmicai stress as well. More 
recently, however, another risk appeared at the horiwn: 
inva-;ions of manipulated species in habitaLI\ where they 
can strongly influence indigenous species to the brink of 
collapse of viable populations. Can the risks be ac;scsscd 
and predictions made? What can we learn from other 
types of risk al\se~'iment? 

In chemical and ccotoxicological risk a"-'iCSsmcnt 
it is common practice to start the valuation with the 
intrinsic properties of the chemicals (quantitative 
structure-activity relationships, QSAR's) that qualify 
them to affect life molecules and their processing 
organisms, and continue with the analysis of foodweb 
relations in order to calculate risks for other organisms in 
the system, and ultimately judge on the risk for the 
system at large, taking extrapolation factors and 
uncertainty margins in the model<; into account. 

It looks seemingly logical that in risk al\sc~.,mcnt 
of genetically modified organisms one should follow the 
same tract, starting from the properties of the 
manipulated organisms to the calculation of rfr,k when 
released in the environment. The analysis should 
include pathways into the foodweb and take 
extrapolation factors and uncertainty margins into 
account. 

The book covers: Thu ecological risks of 
genelically engineered organisms: An introduction into 

the problem (Pict Schenkelaars); EO\·ironmental risks 
policy on genetically modified organisms in the 
Netherlands and Europe (C. J. van Kuijen); Cause and 
effect in natural in\·asions (R. Hengeveld); Invasiveness 
of plant pathogenic micro-organisms (J.C. Zadok.s and 
P J.G.M .. de Wit). Available from the Netherland-; 
Ecological Society, Drenlhesingd 11, 0835 HG Arnhem. 
Th~ Netherlands. 

The Gene Hunters: Biotechnology and the Scramble for 
Seeds 

This book by Ca!cstous Juma is interesting and 
occasionally provocative. The author is dearly wary of 
the extent lo which multinational corporations ha\·e 
gradually acquired controlling interest in many sectors 
relevant to biotechnology and is skeptical of their 
claimed intentions. 

The first two chapters give a brief history of the 
movements of genetic resources in the wider sense, and 
place plant collecting activities in the context of earlier, 
imperialistic expansions of agriculture into colonies. 

The third chapter looks at international activities 
involving genetic resources, plant breeding and the 
Green Revolution. It questions the way in which 
industriali7.cd nations have exploited their opportunities, 
while leaving unacknowledged, or giving only token 
recognition (but no long-term benefiL'i) to the sources of 
much of the biological diversity that underlies the 
multinationals' financial success. Much is made of the 
various activities aimed at recognizing and protecting the 
rights of plant breeders · most of whom just happen to 
work for multinationals, in the North. 

The fourth chapter addresses animal 
biotechnology and microbes via the Microbiological 
Resources Centres (MIRCENs), which arc the gene 
banks of the microscopic world, but differ in that 
samples submitted for safekeeping, unlike plant genetic 
resources, arc fully described before deposition in the 
collections. The author suggests that the MIRCEN 
network should be subsumed into the newly· fledged 
International Centres for Genetic Engineering and 
Biotechnology (ICGEBs). The chapter al'iO considers 
biotechnology's long·term effects, emphasizing the 
potential for industriali1.ed countries to develop 
substitutes for raw materials traditionally imported from 
developing nations. 

Ownership of genetic rewurces is considered in 
chapter five, with discussion of patenting and plant 
breeders' rights and their applicability to life forms. 
Disparities in legislation arc noted, tocether with recent 
development<; in the United States. This is coupled with 
the GATT !rade negotiations, implying a new form of 
protection ism. 

Chapter six is devoted to a ca'iC study of Kenya's 
agriculture and germ plasm's role in it, and illustrates how 
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hi..\lorical de\·clopments have shaped the direction of 
presenl ~-search and development in agriculture. 

The book conclud~ by looking at the ·way ahead" 
for Africa. and examining policy options. 

Published by Zed Books. London. 1990, 288 pp., 
ISBS 0-86.:!32-63'1- 7 (hardback). 0-86232-640-0 
(paperback). 

Global Biodiversily Slratcgy: Guidelines for Action to 
Sa\·e. Slud)-. and Use Earth"s Biotic Wealth Suslainably 
and Equitably 

As the extinction of plant and animal species 
proceed.-; al an alarming rate, an international team of 
l::itpcrts has de\·iscd a new approach to safeguarding 
Earth's biological wealth while providing 'l way for 
species- rich countries to bene fil from their genetic 
wc.dth. 

An m1l1al1\·e in\·oh·ing scientists, government 
official-;, representatives of NGOs. business people, and 
kx:al and tribal leaders on nearly every continent, this 
report differs dramatically from today's typical ad hoc 
piecemeal reaction to environmental crises. 

The Strategy outlines a .systematic agenda of 
policil."·s and actions that can be adopted al local. national 
and international levels. With 85 specific 
recommendations. it sets forth a conservation blueprint 
that protect-; biodiversity O\"Cr the long term while 
mobilizing il'i benefit-; for food, medicines, chemicals 
and other necessities. 

The book was produced by the World Resources 
lnslilule. the World Conservation Union and the 
United Nations Environment Programme, and is 
available from World Resources Institute Publications, 
P.O. Box 4X52. Hampden Station, Baltimore, MD 21211, 
United Stales. Sl'>.95 (pbk.). 

Biodiversity: Social and Eco!o&ical Perspectives 

Thi:r. collection of es.<;ay:<. from the World 
Rainforest Mo\·emenl (WRM) is a critique of a study 
entitled ConJerving the World's Biological Diversity 
publi~hed by the World Rei-.ource:r. Institute, the World 
Bank, the International Union for Conservation of 
Nature and Natural ReM>urcei., and the Worldwide Fund 
for Nature. 

The contributors say that while the crisis of 
biodiversity ero:r.ion is focused iL'i an exclusively 
tropical and Third World phenomenon, the thinking and 
planning of biodiversity conservation is projected as 
a monopoly of in:r.titules and agencies based in and 
controlled b} the indu:r.lrial North. "It is iL'i if 
the mind is in the North, the mailer is in the 
South; the !i0IUt1on i5 in the North, the problems in the 
South." 

The authors acknowledge that the tropics are the 
cradle of the planet's biologicai diversity and that the 
multiplicity and \-ariability of ecosystems and species 
that exist there is incomparable. However, they believe 
that the erosion of diversity is a crisis in the North as 
much as in the South. 

And so. while the loss of biological resources 
continues through clearing and burning of forests, 
overharvCSling of plants and animals and indiscriminate 
use of pesticides, the authors say the deliberate 
substitution of di,·ersity by uniformity of crops, trees 
and liveslock - through development projects financed 
by intcmauonal agencies - has worsened the biodiwrsity 
crisis. 

Heffa Schiicking and Patrick Anderson analyse 
the dominant paradigm of conservation; Andrew Gray 
writes of his experience with indigenous peoples of 
Latin America; Larry Lohmann's article reflects the 
conservation strategies of the peasant and forest-dwelling 
communities in the case of Thailand; and V andana Shi\·a 
allempts to show that production based on principk-s of 
uniformity is the biggest threat to biodiversity. 
Available from Zed Books Ltd., 57 Calcdonian Road, 
London NI 9BU, United Kingdom, and 171 First Ave., 
Atlantic Highlands, NJ 07716, United States. 

BiQ{cchnolojy for Sustainable Dcvclo.pmcnl: Poliu 
Qptions for Developing Countries 

Biotechnology has become a subject for national 
and international debate, bringing into sharp focus the 
double-edged nature of technology. While planners ar.d 
scientists recogni7..e the potential application of 
biotechnology in meeting basic needs and enhancing 
global competitiveness, they are also concerned about the 
risks associated with the technology. The challenge is 
how lo maximi7.C the benefit-; of biotechnology while 
reducing its risks. Bioteclurology for Sustainable 
De\•elopmenl by Norman Clark and Calcstous J uma, 
authors of Long-Economics, examin1.."S this challenge and 
outlines an international research agenda fur generating 
viable policy options for Third World countries. 

Available from: African Centre for Technobgy 
Studies (ACTS) P.O. Box 45917, Nairobi, Kenya. Tel.: 
(254- 2) 744047, 744095. Fax: 743995. USS 12.00, 
Ksh. 100.00. ISBN 9966-41-!Xl<J·O. 117pp. 

Gu!a.s para la Jjberacj6n en cl medio ambicnlc de 
oruni:imos modificados &entticameme (Ciuidcline:r. for 
the release of genetically modified organisms in the 
natural environment) 

In this book, the ln1eramerican Study <irmp on 
New BiotecluroloRies present-; a framework for the 
evaluation of environmental ri:r.ks of the relea.'iC of 
genetically modified planLc;, micro·organismi. and 
veterinary biologici;. Their aim i:r. lo accelerate the 
development of national regulations in Latin Americ~ 
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and the Caribbean. The study group is formed by the 
lntcramerican Institute of Cooperation in Agriculture. 
the Panamerican Health Organization, the Organization 
of American States, the International Office of 
EpilOOlics and the US Department of Agriculture. Their 
firsr meeting in 1988 in San Jose. Costa Rica, dealt with 
the regulation of the use and ~fety of genetic 
engim.-cring techniques of rDNA technology. 

The guidelines presented in this book are the 
result'> of the second meeting of the study group, in May 
1990 in Brasilia. They are based especially on existing 
Canadian regulations, but adapted to the regional 
requirement<.. Unfortunately. the book pays no attention 
to which adaptations actually have been made. 

The first part of the book consists of regulations 
for the evaluation 3Dd approval of both small and 
extended field tests and for the authorization of import 
and commcrciali7.ation of new biotechnological products. 
There arc a lot of references to the more detailed 
information in the appendices which together form the 
second and largest part of the book. These twelve 
appendices are translations of parts of original 
publications by Agriculture Canada, the Organization for 
Economic Cooperation and .'Jel·elopment (OECD), and 
others. 

Available from: lnstituto lnteramericano de 
Coopcracion para la Agricultura. P .0. Box 55- 2200, 
Coronada, Costa Rica, May 1991, 145 p., 
ISSN 053-i-5391. 

Biotcchnol~ics in Perspective: Socio-economic 
Implications for Dc\.·clQpin& Countries 

Following the International Seminar on Economic 
and Soc:io-cu/rural Implications of BiOlechnologies in 
October 1990 (Vc1.elay, France) this volume is a 
compilation of the 17 papers presented and edited by 
Albert Sa.c;.'iOn and Vivien Costarini. The seminar 
addre!>...cd the social. economic and cultural implications 
of biotechnological innovations, adopting a futurc
oricnted approach. 

The extracts of the presented papers during the 
<;eminar covered the following research areas: 
biotechnology and economic restructuring, industrial 
biotechnology policies, rural labour absorption, the 
impact of biotechnology on international trade, 
biotechnology and the public sector, developing pub!ic
sector privat-: enterprise link~ in biotechnology, 
biotechnology and changing comparative adva11tagc, and 
the impact of biotechnology on African economies. 

M<Y.>t of the authors pre:o;ent case-studies on 
their country of origin. The studies address: India, 
China, Kenya, Thailand, Tunii;ia, South-Ea.'it Asia, 
Au!itralia, Venezuela and Zimbabwe. The studies !ihow 
striking difference!\ in the adoption and application of 

biotechnok;gies. The countries of the Pacific Rim and 
South-East Asia, including the /l,'eM:fr ,,. !;:scriali=ed 
Cwntries (NICs) give biotechnology R&D a high priority 
in their development strategies. Sub-Saharan Africa, on 
the other band, is generally far behind. 

According to Dr. I. Robert.>On (Zimbabwe) th<! 
application of biotechnology in Africa could be made 
pa;.Yble with a: "busload of dedicated, committed, 
funded scientists, plus a container- load of equipment 
(that) could soon cope with the pressing problems, the 
crushing poverty and hunger, and the intellectual 
loneliness of the Third World." 

Future oriented studies, UNESCO. Vendome: 
Presses Universitaire de France. 166 p. 
ISBN 92-3-102738-7. Price: USS9.90. 

Biotechno!O£y of Cotton: Achievements and 
Perspectives 

This paper by J. McD. Stew:".ft provides a 
thorough state-of-the-art review of the ,·arious 
applications of biotechnology to cotton improvement, 
and discusses rather superficially some of the societal, 
environmental and regulatory issues involved. The 
author expects that the greatest impact of biotechnology 
in cotton production will be associated wilh the 
development of pest resistant varieties, through the 
insertion of the Bacillus thuringiensis toxin gene. Fibre 
quality parameters will be improved and modified to 
extend utilii.ation beyond that for which cotton is 
currently grown. These will begin to appear for the 
producers around 1995 and the most significant will be 
widespread by the year 2000. ICAC review articles on 
cotton production research No. 3. CAB International 
(Wallingford, Oxon OX 10 8DE, UK J and the 
International Cotton Advisory Committee (ICAC, 1901 
Pennsylvania Avenue, N.W., suite 201, Washington D.C., 
20006, USA). 56 p. ISBN 0-85198-714-1. Price: 
UK£17.50. 

A&ricultural Biotechnol<>jy: Qpportunitics for 
International Dcve!Qpment 

Part of a Biotechnology in Agriculture Series 
available from CAB International, this book aims to 
review advances and current knowledg.; in key area.'> of 
biotechnology as applied to crop and animal production, 
forestry and food science. Some titles focus on 
individual crop species or group of species, others on 
specific goals such ao; plant protection or animal health, 
with yet others add res.sing particular methodologies such 
as tiMue culture, transformation or immunoar,...ay. In 
some cases, relevant molecular and cell biology and 
genetics are al'iO covered. ls.sues of relevance to 
both industriali1.cd and developing countries are 
addre!>.'iCd, and social, economic and legal implications 
arc al'iO considered. (CAB International, Wallingford, 
<>xon. OXIO 8DE, UK). 
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lnno\atioo and So\·ereigoty: The Patent Debate in 
African [)e,·e!Qpmenl 

The book presents a new approach to the s.earch 
for soluti1Jns to the currenl economic, ecological crisis 
in Africa. It str~'S the pertinent role played by 
technological inno• ... 1.;,m and institutional reorganiz.ation 
in problem -solving. The authors, Calestous Juma and 
J. B. Ojwang. argue that the conventional explanation 
of international trade based on natural endowment 
and comparative advantage are too simplistic to 
pro,·idc policy guidance. Thi-; book marks a major 
turning point in public policy research and practice 
in Africa. USS18.99, UKfl0.50, Ksh.150.00. 
ISBN 9%b-·U -000- 7. 252 pp. African Centre for 
Technology Studies (ACTS). P.O. Box 45917 Nairobi, 
Kenya. Tel.: (254-2) 744047, 744095. Fax: 743995. 

African Development Sourcebook 

The African Dcvclopment Source book is based OD 

a surwy of 174 networks in sub-Saharan Africa 
representing a wide range of social, cultural and 
economic de,·elopment sectors. It aims at providing 
information about the numerous development actors in 
Africa. and to encourage and facilitate communication 
and in formation sharing between development organiu
tions c:nd practitioners world wide. Through this 
publication, UNESCO offers a creative solution to 
the complex problem of development information 
exchange, and gives a clear insight into the 
national, regior:al and information contributions 
to development in sub-Saharan Africa. Available 
from UNESCO, Pari.-; (France). 1991, 157 pp.(+ 8-page 
detachable questionnaire). 21 x 29.5 cm. ISBN 92-3-
002736- 7. 70 FF. Bilingual: English/French. 

Agricultural Biotechnol~y: Issues and Choices. 
Information for Decision Makers 

The book, edited by Bill R. Baumgardt and 
Marshall A. Martin provides background information on 
the socio-economic aspect-; of agricultural biotechnology. 
II is a reference source for agricultural professionals to 
better understand the is.-;ues at hand and helps tackle 
diM:us.o;ions with lhe public. Although ii is mainly 
written from a US perspective, it still offers interesting 
information for Third World policy makers. Concern 
for the international competitiveness of US agriculture is 
pre!\Cnt throughout this book. 

The US system to monitor and regulate food 
and environmental safety could M:rve a.'i an example for 
developing countries. An overview is given in chapter 
six. Intellectual property righL'i and the global 
perspective of agricultural biotechnology arc dealt with 
in chaplers -.even and eight According 10 the authors, 
lhe tendency in 1he USA lo restricl the flow of 

biotechnological information, and the efforts to 
strengthen the protection of intellectual property rights 
in the developing countries, could work. 
counterproductively. Hampering the diffusion of 
biotechnology to the Third World, could lead in the 
long-run to a slow-down of global agricultural gnd 
economic development. 

The book proceeds with two chapters on 
ethics and values, and on public perceptions 
respectively. The final chapter summariz.es the most 
important issues and choices raised in the previous 
chapters. 

Purdue University AES, 116 Agricultural 
Administration Bldg., West Lafayette, IN 47907, USA. 
181 pp. ISBN 0-9316~:!-28-2. Price: USSl0.00 

Trade and Development Aspec(S and Implications of 
New and Emer&in& Technogies: The Case of 
Bio<echnogy 

This report draws on research jointly done by 
UNCT AD and UNIDO. It provides an overview of the 
implications of biotechnology on trade and development, 
especially for developing nations which are dependent on 
commodity exports. 

The report highlights the impact of tis.sue and cell 
culture techniques and genetic en(;ineering on the tradc 
and production of commodities such as coffee, sugar, 
plantains, rubber, vanilla, cocoa, and crops such as 
wheal, rice, maize. For example, the value of exports of 
commodities which are likely to be affected within 4- 5 
years is estimated at US$20.9 billion. 

To what extent developing nations will actually 
benefit from the new technology is a moot question. A 
major part of biotechnology R&D is done by private 
enterprises in industrialired countries. Intellectual 
property ri~hts will therefore be a significant factor in 
the diffusion of new techniques. The pos.<iible 
implications for developing nations of intellectual 
property rights with respect to trade and development 
are brieOy highlighted in the report. 

The rej)Ort points out thal the research objectives 
pursued in industriali7.ed countries may nol be the same 
in developing countries. Some new techniques, such a.'i 
diagnostic kits, are directly applicable in developing 
nations. Most of the techniques generated in and trans
ferred from industriali1..ed countries, however, will have 
lo be adapted 10 the local conditions. The nu'llber of 
countries that can in fact be expected to be able lo use 
rDNA techniques for crop improvement is estimated al 
less than ten. Public international research institutes and 
networks can be instrumental in the improvement of this 
situation. 
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Available from: United Nations Conference on 
T raLle anci Developmc:tt (Palais des Nations. rn -1211 
Gene,·a IO. Switzerland). document No. TD/B/C.6/15-i. 
31 p. 

Third World Impacts of Biv.echnogy 

The International Labour Office (ILO) has 
carried out a series of empirical case studies focusing 
on the Third World impacts of biotechnology. A 
brief statement of the results by Utikhar Ahu.ed 
of the ILO can be found in Biouchnology and 
Dn·elopmcnt MonitJr (No. IO, March 199:!). 
Details from: Directorate General International 
Cooperation. Ministry of Foreign Affairs, 
The !'lletherlands. 

International Directory of Emeriency ResJ!Onse 
Centres 

OECD Environment Monoir1ph No. 43 
UNEP IE/PAC Technical ReN!l 
Series No. 8 

The directory is the result of a cooperative project 
by OECD and llNEP prepared in response to world
wide demand for ea.'iily acc~ible information about 
sources of help in case of emergencies im1olving 
hazardous substances. It contains details of 
36 Emergency Response Centres in 29 countries all over 
the world. The cenlrcs ha\1e bt.>cn chosen lo meet the 
following criteria: 

They arc accessible lo callers world 
wide, N hours a day; 

They respond in the ca.'ie of accidenl'i 
involving non- radioactive hazardous 
substances (some may also respond 
in case of accidents involving radio
active substances and/or to natural 
disasters); 

They maintain lists of 
and other information 
they will share internationally; 

experts 
which 

They serve as co-ordination points 
for emergency response operations 
in their countries. 

The main purpose of the directory is to 
help emergency responders in finding immediate 
advice from foreign experts when an accident involving 
hazardous substance:; occurs. By contacting the 
centres in the directory technical advice may also be 
obtained in order to help prr.vcnt technological 
accidentr. and plan and prepare emergency re~ponsc. 

It is intended to update and expand the directory 
regularly. 

The International Dir«lor_v is issued free of 
charge. Copies can be obtained from: 

OECD Chemicals uivision 
2. rue Andn:-Pascal 
15n5 Paais Cedex 16 
Fax: (33-1) 45 24 16 75 

or from: 

UNEP Industry and En,·ironmcnt Programme 
Acti\-ity Centre 
Tour Mirabeau 
39-43 Quai Andre Citroen 
75739 Paris Cedex 15 
France 
Fax: (33-1) 40 58 88 74 

BiolechnoloJ.y ;md lrtemational Relation...: 
The Political Dimension 

This book by Thomas C. Wiegele is a plea for 
students and professionals in international relations to 
study the implica•.ions of biolechnology. The author 
argues that the challenges from developments in 
biotechnology to traditional international relations will be 
significant and fundamental. 

The book covers the international political 
environment and the meaning of biolechnology. The 
three core chapters discUM the impact of biolechnology 
on international law, commerce and war - all major 
functional areas of concern to inte;-national relations 
specialists. In the last chapter the author elaborates on 
his plea for social scientists to study the impact of 
biotechnology. 

Several aspects of biotechnology and international 
law are discussed, such as cross-national environmental 
effects of biotechnology, national regulatory systems 
and some international legal instruments. In 
chapter four, Bioteclurology and International Commerce, 
most attention is given to the issue of intellectual 
property rights. Several problems for developing 
countries arc assessed: privati1.ation of knowledge, 
the role of international organi1.ations, field testing 
by companies, the exchange of plant genetic resources, 
investments and technology transfer. The mO!it 
interesting chapter turns out lo be Bioteclurology 
and International War (chapter five). Biological warfare 
ha."> received renewed attention from the military, a.'i 
biotechnology greatly enhances the pos.o;ibilitic!i to 
carefully engineer "designer" weapons. Thus, 
international agreements over biological W<!apons 
may become obsolete. Nol only national authorities, but 
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al<;o terrorist groups may fall for the appeal of genetically 
cnginc..-cred weapons. 

The book is a rather short but comprehensive 
introduction to the subject of biOlechnology and 
international rdations. 

t:ni\ersity of Florida Pres.s. Gainsville (cio 
t:niwrsity Presst.'S of Florida. 15 NW 15th StrC\!t, 
Gains\ ilk, FL 3~611). 212 p. ISBN 0-8130-1055- L 
Price: £17 .6 7. 

Biotechnology Worldwide 

Recently COBIOTECH published the book 
Biouchnolog)· W0r/dM.-ide. It reflects the state of 
biolechnology in over 50 countries, rich and poor, 
dc,·eloped and developing. It i1?cludcs government 
polic-~·. national biolcchnology programmes, educational 
initiatin:s .md kgislation. Names and addresses of 
gowrnmcnt departments, r~arch centres. national 
socictit.-s and trade associations arc pro,·ided. The book 
al.;o contain.-; dc.."SCriptions of international organizations 
relating to biotechnology. The national biotechnology 
profiles were prepared by internal correspondents, who 
reprt.~nt their countries in the field of biotechnology. 

The book is available at CPS Scientific Limited, 
Science House. Winchcombe Road, GB- Newbury, 
Berkshire RG l.J 5QX. 

ICRISA T Groundnut Germpla.o;m eataloiue 

The International Corps Research Institute for the 
Semi-Arid Tropic.o; (ICRISAT) is publishing a 
Groundnut Germpla.-;m Catalog in two volumes. 
Volume one will contain passport information and 
volume two contains evaluation and analysis. The 
catalogue is a result of the dedicated cfforto; by a team of 
multidisciplinary research scientists who ha\·e spent 
almost 15 years in compiling the data that is contained in 
these volumes. 

The catalogue describes the progres.o; made by 
ICRISAT'!'I Cienetic R~urces Unit (GRU) in collection 
and conserv.uion of 12,160 germpla-;m acce!>Sions from 
IW countrie!'I. These accer..-;ions have been charac[eri1.ed, 
evaluated, and :.crcened for their reaction to different 
biotic and abiolic slres.'iCS that reduce yield. This work 
ha.o; led tr. lhe iden1ifica1ion of genotypes capable of 
producing high yields and with good nutritional qualities 
and !'lources of tolerance or resistance 10 various pesto; and 
disea.o;es. 

Thus, the catalogue presents cl.1.o;.'iificd and 
precise information on the prcr.cnt r.t.1tc of groundnut 
genetic resourccr.. Thir. information will enhance the 
capabilities of the international community of 
~ienti!ils involved in the genclic impro.-ement of the 
groundnut, and will help them select and utili1.c the mo!>! 

appropriate acces.Yons for use tn their national 
programmes. 

Biomateriak: Novel Materials from Biogical 

Sml!m 

Biomaterials is a completely new publication from 
the Mac 1illan Press. 

This book, written by a team of experts and 
edited by David Byrom. discusses the subject from both 
a scientific and commercial perspective while illustrating 
the requirement for a multidisciplinary approach if 
suc~ful commercialization is to be achieved. The 
book is a useful compendium on the nature and 
production of a wide range of biomaterials such as 
polysaccharides, hyaluronic acid, alginates, microbial 
cellube, collagen, silks and genetics and miscellaneous 
biomaterials. 

The book will be a valuable source of information 
for anyone involved with biomaterials either al a 
commercial or non-commercial organization as well as 
professors of biotechnology-related disciplines. 

Available in hardback priced at £50 from Globe 
Book Services, The Macmillan Press Ltd., Houndmills, 
Bao;ingstoke RG21 2XS. 

Pharroaceuticab. Biotechnogy and the yw 

Written by a learn of experts from Bird & Bird, 
the book provides a single commentary covering the 
wide variety of legal and regulatory issues affecting these 
two industry sectors, reflecting the increasing interest in 
the value of intellectual property, regulatory 
development and remedies under competition law. It not 
only provides full coverage of all aspects relating to 
pharmaceuticals and the law, buc examines the range of 
legal questions that arise in this area and why the law has 
devdoped in a particular way. It d.:als with the inter
relation of law and regulations in lt:e UK and uamines 
the impact of EC law on UK lav· and practice. The 
authors do not presuppose any kno•vledge of the law, but 
provide a ~tarting point to anyone, whether scientist, 
bu.'iinc..'SSman or lawyer, rer.carching or trying to 
understand the impact of and the background to the law 
affecting thi'i area. 

Available from Macmillan, Globe Book Services, 
Brunel Road, Ba.'iing.'itokc, HanL'i RG21 2XS at £85 in 
hardback. 

Biochemical En&ineerini and Biotechnoloiy Handbook 
<second edition> 

For thi~ new edition each area ha.o; been 
completely updated with the addition of conr.iderablc: 
material and six new chapterr.. In addition, the contents 
of ca~h chapter arc lir.tcd in full al the beginning of the 
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rdc\·anl chapler and the index has been significanlly 
e:<lended. A gklSoSary hM also been pro\"ided since the 
firsl edition. 

T!tis book could be useful for biological scientists 
and engineers in the biolechnology. pharmaceutical, 
brewing. food, dairy, effluenl and waler treatment and 
chemical industries. ll will be a \"alued reference tool fer 
all 1hosc working in or studying biological 411d 
biochemical processes. 

A-•ailabk in hardback priced at £1:!5 from Globe 
Book Scr\"ices. The Macmillan Press Ltd .. Houndmills, 
Ba..-,ingstokc RG21 2XS. 

BiQlcchnogy by Open Learning 

Among tilles published in the Biotechnology by 
Ope~ Leaming (BIOTOL) series, initiated by the Open 
Uni\·ersi1y of The Netherlands and Thames Polytechnic, 
are: 

Biouchnological lnnm•ations in Animal 
Productivit_,. which covers such themes M 
animals in bioiechnology, endocrine 
regulation of the oestrus cycle, manipulation 
of rt>production, in vitro embryo production 
and manipulation, gene transfer to a whole 
number. somatotropins in animal production, 
and \"accincs and diagnostics. 

Energy Sources for Cells which covers the 
di\·ision of mctabo1ism, method.-. of studying 
mctaboli.-.m, catabolism of lipids, the 
t'ire3kdown of proteins a:1d nucleic acids, the 
cataboli.-.m of organic and man·madc 
chcmicah, mcthylolrophy and 
mcthanogcncsis. phototrophy and 
chcmotmphy . 

The Molecular Fabric of Cells which covers 
cell.;, amino acid.-., proleins, nucleic acid.-., 
carhohydralcs, lipid.-., bioiogical membranes 
and cn1ymes. 

All three books arc priced al £19.95 each. Detail.-, 
from: Butlcrworth·Hcinemann Ltd., Linacrc House, 
Jordan Hill. Oxford OX2 8DP or on 08"5 310366. Fax: 
08<15 :\ 1089)(. 

f!:ili•mm pps;c!cd lo dominate world market by IQ<)() 

According lo a new marke1 research report by 
Delphi As.<,OCiatcs en!itlcd Dmg Delfrery S ystem.r. 
polymers arc expected to emerge a.<i the leading drug 
delivery !"ty . .-.1cm by 1996, caplUring almO!il W1 Jh!r cenl of 
lhc markel with rc·:cnucs of USS:\.3 billion. The 
majority of total polyr.1cr ~le!> no~ comci; from 
biodcgradahlc polymer!i. bul nucoadhel">iVc!i. for delivery 
of thia1idc diuretic.-.. and hydrogcl~ .• md collagen ... for 
delivery of grow1h factor~. arc foreca.~hrd lo fuel grow1h 

in polymer re\·cnues M early as 1993. The report is 
designed to give pharmaceutical executi\·es a 
comprehensi\"e, strategic over.·iew on the rapidly 
changing drug deli,·ery markel. It is divided inlo a 
technical seclion and a market information section, 
offers up-lo-the-minute detailed analysis of alternative 
dn:~ delivery syslems and pre!>enl'i in-depth future 
seer~ ;os for the European, US and Japanese markets. 

Polymers arc presently joined by transdermals and 
osmotics as the major drug delivery market players, bul 
by 1996 many other systems are expecled to emerge 
including liposomes, monoclonal antibodies, prodrugs, 
red blood cells, and cyclodextrins. Advances such as lhc 
dehvery of hormones (LHRH analogues) in 
biodegradable polymer and nasal systems, transdermal 
delivery or oestrogen and nicotine, and repackaging of 
con~'entional drugs such as Procardia in the OROS 
osmotic delivery system ha\·c prompled grealer research 
opportunities. 

The increasing need of pharmaceulical comp.mies 
lo incorporate drug delivery inlo initial stages of R&D 
hM motivated over 100 groups lo begin resca1ching 
technologies applicable to delivery systems. Biopbarma • 
ceulicals thcrapeulics are one of the areas wher.! drug 
delivery syslems research is most inlensive. 
Approximalely 15 biopharmaceutical lherapeul.cs have 
already been introduced lo clinical medicine and more 
than 100 others are under development. 

Companies are also using new delivery systems lo 
extend proprietary positions on drug..-. lhal will soon 
come off patenl. The report explains lhat through 
repackaging of drugs in allernative delivery forms, 
companies can mainlain an advantage over generic 
versions of lhose same drugs. 

The world drug delivery syslems market i.-. 
expected lo reach USSl 1.4 billion by 1996. In 198<1, this 
market reali1.ed revenues of US$486~ million and l;Oarcd 
lo cstimaled revenues of USSl.R billion in 1991. Europe 
accounled for 46.3 per cenl of the markel in lWI, 
followed by the US wilh 43.5 per cent and Japan with 
8.4 per cenl. Projcclions are lhat by 1996 lhc US will 
conlrol lhe world market wilh an expected 58.2 per cenl 
markel !ihare, while forecasl~ for Europe and Japan arc 
31.0 per cent and 6.2 pc:- cenl, re .. peclivcly. The rcporl 
is priced at USSJ,500 and available from Delphi 
As.<;<>rialcs, 44 A\cnuc de Roodebcck, 1040 Brus..-.d;. 
Belgium, Phone: +32(2) 732 5773. Fax: +32(2) 732 
6391. 

Technical Information for Cullurc Collection!"> Cura!or$ 
in Dcvclopin& Coun!rjes 

The increa.<iing demands on cuhurc collcclion~ for 
authcnlicatcd, reliable biological material and a.c;..-.ocia!cd 
informalion ha..-. crcalcd a need to con~rve 1hc microbial 
gene pool for fulurc !iludy and ha.\ highlighlcd lhc need 
for i.:cnlrc!"t of experli-.c in cuhurc i.•ola1ion, mainlrnancc, 

---~· 



-

-

,· 

' 

documentation. iJcntification and taxonomy. To meet 
toe m.'l!d.'i of ~icntists, especially working in the 
wllcctions in dc\-doping countries. the WFCC Education 
Commith.'l! bas initiated. with financial suppon from 
t;:-.;Es<:o. the publication of Technical Information 
Sheets (TIS). edited by K. A. Malik, on -.arious 
collection - related matters. TIS pn-.vide guidelines for 
good practice in culture collections as well as help 
scientists in the dneloping countries who are using 
micro-organisms and cell cultures in their 
inn.-stigations and arc usually faced with problems of 
their safe handling, cultivation, maintenance. 
conservation. identification, a\·ailabili:y. packing 
and shipping. deposition and ordering of cultures from 
collections. So far IO Technical Information Sheets 
haw been published on a few collection related technical 
matters. In the future it is expected lo cover other 
a.o;pccl'i pertaining lo the needs of microbiologists and 
curators in dc\·eloping countries. The authors of TIS 
arc international authorities who ha\·e described their 
well practised method.-; which can easily be performed. 
The TIS have been distributed free of charge to the 
scientisl'i in developing countries. In view of the 
incrca.o;ing populari!y and demand for TIS, UNESCO 
has pro\·idcd financial suppon for the reproduction of 
all TIS collccti\·cly in the form of a booklet. The 
booklet on Technical Information for Culture 
Cdlections Curators in De\·e/oping Coumries is a 
compilation of all published TIS a.'ld contains 
spcciali1ed collective information useful for the 
sci1.:ntisLo; and curators of culture collections in 
developing countries. The methods listed in this 
booklet can be performed in ilny laboratory or culture 
collection rcgardlcs.o; of si1.e or economic standing. 
They have been developed to emphasi1.e that high 
standard.-; of rcsulL'i can be achieved in laboratories 
with nacxkst resources and without sophisticated 
equipment. It is hoped the booklet will prove 
\·aluablc !I() that high standard'i of M:icntific service 
can be achicwd in laboratoric!'I with modest rt .. 'SOurces 
and without ;;ophi!'lticatcd equipment, particularly in the 
dc\·cloping countries. 

Directory of ASSOBIOTEC 

The Italian industrial a.\.'iOCiation for development 
of biotechnology (AS.~>BIOTEC) ha... produced the 
3rd edition of iL'i Directory of Members (in English). 
In addition to providing general information, 
~u.:h a.o; .. i1c, about each of the member companies 
some dctailo; arc given of their sp.:ci fie intcrcsLo;/producL\ 
Cle. 

Variou~ indu . ..,trial sectors (such ao; pharmaceutical, 
chemical and agro· food) arc included. 

IA!tails: AS.SOBIOTEC, 
Milano 20131 Italy. Tel.: 
Fax: (39) ~362284/310. 

- --..-

Via Accademia 33, 
(39) 26362306; 

lntcq>harm's expanded services for hea]th we 
manufacturers 

With o\·er 500 books, regulatory documents, 
video training programmes and computer software, 
lnterpharm Pres.s claims to be the world's largest 
single-stop resource for information on health-care 
technology and regulation. 

The new 1992 catalogue contains information 
on global practices concerning the biotechnology, 
bulk chemical, diagnostic, medical devices 
and pharmaceutical industri~ Details of the 
free catalogue from: Meredith Hellestrac, 
lnterpharm Press, 1358 Busch Park way, 
Buffalo Grove, IL 60089, USA or on +1(708) 459 8480. 
Fax: +1(708) 459 6644. 

Literature surveys 

The Chromatographic Society has introduced 
literature surveys devoted to different types of 
separations. 

The following surveys are now available: 

1. Chiral Separation Survey 

Covers from 1985 to 1991 and contains 
nearly 1,000 entries on papers devoted to 
chiral separations. The references 
(whirh are almost exclusively in English 
and to the Primary Literc1ture) have been 
subdivided into various subject groups such 
as HPLC, GC, TLC, etc., and then arranged m 
alphabetical order by first author. 

2. Supercritical Fluid Chromato~rnphy Survey 

This survey contains 1,044 references on 
papers de ·:oted to supercritical fluid 
chromatography. 

3. Capillary Electrophoresis Survt:y 

The survey covers a period up to May I 9Q 1, and 
hao; over 580 entries covering many sources on 
CE. 

All the above surveys arc available for purcha.'iC 
hy mcmbersand non-members. Further details available 
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from: The Secretariat. The Chromatographic Society. 
~uttingham Polytechnic. Burton Street. NOltingham 
~GI 48L Tel.: 0Nl2 5005%. Fax: 0602 500614 

BioTech ALERTS 

BioTech ALERTS. a new current awareness 
service based on the CAB Abstracts database. 
co\·er the world's literature in agricultural 
biOlechnology and related subject areas. Output 
is provided on a monthly basis on floppy disk. in 
comma-delimited formal. Other floppy disk 
products from CAB cm·er gene mapping and gene 
tran..,fer. biOlechnology and lh·cstock improvement, 
cloning and gene sequencing, genetic engineering 
applications. waste and organic by-product proces.sing, 
and diet, foedc;tuffs and performance regulators. 
Details from: CAB International, Wallingford, 

C>xon OX 10 8DE, UK. 

ICGEBnet computer resource for molecular biology 

Efficient storage and retrieval of prOlein and 
DNA structural data such as sequences and 30 structures 
is one of the central problem~ of molecular biology. 
ICGEBnel is a computer resource maintained a~ the 
International Centre for Genetic Engineering and 
Biotechnology, Trieste, that can be accessed through 
remote login from 45 countries. The service includt."S 
on - line access lo databases through an international 
computer link, bulletin boards, electronic mail and a host 
of freely available P<: software. ICGEB is part of 
EMBnel. the informatics network of the European 
Molecular Biology Organi7.ation. The major databanks 
available on ICGEBnel are: 

1. EMBL 29: EMBL nucleic acid sequence data 
bank; 

EMBL- Daily: EMBL Daily update (through 
EMBnet); 

3. GenBank 70: NIH nucleic acid sequence data 
b;mk; 

4. 

5. 

6. 

7. 

X. 

'I. 

PIR 31: Protein Identification Re:.ource protein 
database; 

Swi~c;- Prot 20: EMBL1 University of Geneva 

prolein databa...e; 

SEODB CJ] .9: PRFOsaka Peptide/ Protein 

Sequence Databa..-.c; 

SBASE 1.0: ICGFB-Trieste Protein Domain 
Library; 

En1yme 9202: Restric1ion En1yme Data Bank; 

HIV - NA / AA I: HI\' nucleic acid and prolcin 
Ja!aha..-.c: 

10. Prosite: EMBL/University of Geneva prolein 
paltem data~; 

11. Plse,uch: Prolein consensus sequence -paltem 
database; 

12. PBASE: Collection of amino acid residue ph~-sical 
parameters; 

13. Bibliography: 
applications. 

Molecular biology computer 

Sequence analysis is provided by the 
lntelliGenctics Suite of programs, as well as FastA 
(similarity search!, Phylip (sequence phylogeny analysis), 
CLUST AL (multiple alignment) and a host of Olher 
programs installed on the SUN 4/390 computer. 

ICGEBnet specializes in search methods for 
distant protein sequence homologies. ICGEB maintains 
SBASE, a library of protein domains with over 24.000 
entries and is developing methods based on parametric 
representation and Fourier analysis. 

For further information contact: Dr. Scindor 
Pongor, ICGEB, Padriciano 99, 34102 Trieste, Italy. 
Tel.: +39-40-37571. Fax: +39-40- 226555. Tix: 460396 
ICGEBT I. Email: pongor @ icgeb.trieste.it. (Source: 

Helix, May, 1992) 

Two new biotechnology PC database $ystems 

In response to customer demand, Abstract-; in 
BioCommerce (ABC), the well known biotechr.ology 
bu.'iiness news monitoring service published since 1982 as 
a twice-monthly journal and online database is being 
made available lo subscribers on floppy disks. Complete 
with simple, function-key driven software suitable for 
IBM compalible personal computers, PC-ABC will be 
is.c;ued every two weeks on 1.44MB 3.5 inch disks with 
quarterly and annual files supplied monthly. Backfiles 
covering the period 1981-1991 will al'iO be available. 

Since 1981 ABC ha.<; summari1.cd over 250,000 
news reports, using a unique mullicilation abstracting 
!iystem to remove duplication while providing full 
bibliographic detail<; of all the articles describing an 
event. ABC is now supported by an extensive document 
delivery i;crvice, enabling ui;crs to obtain copyright 
cleared pholOCOf!ies of mO!il cited sources, even thoi;c no 
longer in print. 

In addition, a complete databa...e ver!iion of 
Biolech Knowledge Sources (BKS) i!i available 
exclusively on the MSDN network. BKS is a monthly 
service listing new publications on all it\peCL'i of 
biotechnology and a comprehensive conference calendar. 
II covers recent books, new periodical!i, markel rei;carch 
report<;, vidcoc;, Jataba.~s. directories and "grey 
literature" such a'\ government document,;, and cullure 
collection catalogue~ a.' well a.'\ meeting.'\ training cour~~ 
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and exhibitions world wide with the emphasis on US 
and Europc:m venues. The BKS file on MSDN contains 
over :'..!ill) entries and will be updated monthly. 

For further information on either produ<.ts or to 
<'btain demonstration disks. contact Customer Services, 
BioCommerce Data Ltd .• Prudential Buildings. 95 High 
Stn.:ct, Slough. Berks .• SLI lDH. UK. Tel.: (0753) 
Ont 4-i 753) 511777. Fax: (0753) (Int +-14753) 512239. 

BioCommerce Data is a specialist publishing and 
cof'sultancy company, producing the biotechnology 
business information database, BioCommerce Abstracts 
and Directory, available through Dialog and Data-Star. 
hs printed publications include Abstracts in 
BioCommercc (a twice monthly news index), Biotech 
Knowledge Sources (a monthly bulletin listing new 
publications and forthcoming conferences) and the UK 
Biot.:chnology Handbook 91/92 (a directory of British 
organi7.ations). The company also provides a mailing list 
rental service ba.5ed on its international directory 
database which enables top executives in the 
biotechnology industry world wide to be selectively 
targeted for direct mail promotions. 

Vital scientific software simplifies prO(ein quantification 
studies 

Accurate comparison between electrophoresio; gels 
can be greatly simplified u.c;ing Quantity One software 
running on a PDI DeskTop scanning densitometer 
(configured with a Sun Microsystems SPARCStation). 
Thi"i new approach should have a major impact on 
protein and DNA quantitation studies. By allowing 
any number of band<; on different gels to be selected 
for comparison, the software allows the maximum data 
to be obtained from a gel. autorad or blot. Detaib 
from: Vital Scientific Ltd., Huff wood Trading Estate, 
Partridge Green, Sussex RH13 8AU or on 0403 710479. 

Biode&radation journal 

A new journal, Biodegradation, will publish 
papers on all aspects of science relating tf' the 
detoxification, recycling, amelioration or treatment of 
waste material"i and pollutanL"i by naturally-occurring 
microbial strains or a."i."iOCiations of recombinant 
organisms. Detail-; from: Kluwer Academic 
Publishers Group, Order Dept.. P.O. Box 322. 
. HOO AH Dordrcchl, The Netherlands or on 
+:; 1 78 524400. Fax: ~JI 78 524474. 

G. SPECIAL ARTICLE 

POLYMERASE CHAIN REACTION AND 
ITS APPUCA TIONS 

Introduction 

Chin-Yih Ou 
Division of HIV I AIDS 

Centers for Disease Cor.trol 
Allan1.a. Georgia. 30333 

USA 

AdvaLc:es in recombinant DNA technology during 
the past two decades have had a profound impact on 
current biological research and medical applications. 
From the early 1970s to the mid· 1980s, a series of 
discoveries resulted in rapid technical advancements in 
nucleic acid characteriution, molecular cloning, 
sequence determination and the use of nucleic acid 
probe-based tests in clinical fields. These discoveries 
included prokaryotic modification, restriction systems 
and restriction endonucleases. 

The recent development of the polymerase chain 
reaction (PCR) in 1985 by Mullins and his co
workers (100, 131) further accelerated the 
advancement of molecular technologies and broadened 
their applications. PCR is currently being utilized to 
assist biomedical research, identify and detect 
infectious agents and genetic defects, study molecular 
evolution and to conduct medical epidemiology and 
forensic medicine. Because PCR made these dramatic 
advances in all fields of biological sciences possible, 
it was named "molecule of the year· (1989) by the 
journal Science. The biotechnology industry expects 
PCR to sweep the clinical diagnostics market in the next 
few years and replace many current modes of testing. 
An impact on environmental monitoring is also 
anticipated. 

PCR and i1.s applications in various fields have been 
discus.o;cd in many recent reviews. (13, 15, 45, 109, 117, 
161) This article describes standard and mveri;e PCR 
techniques. The potential for PCR in the diagnoi;is of 
disca.o;cs is considered and in particular, reference to 
tropical di!iea.c;cs in developing countries is empha.o;i1.ed . 
Other applications for forensic medicine and detection of 
genetic di~rders arc alw discui...o;cd. 
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Principle of KR technique 

The impact of PCR on the biological sciences is 
enormous but the principle of PCR is remarkably simple. 
During this in 1itro procedure, the target DNA 
undergoes an exponential replication of up to several 
million fold. e\·en in the presence of a vast quantity of 
unrelated DNA molecules. The resultant highly 
homogeneous DNA becomes an excellent source for 
di\·erse molecular manipulations. As shown in figure 1, 
PCR requires a three-step cycling process: 
(a) denaturation of double stranded DNA templates, 
(b) annealing of short oligonucleotide primers with the 
templates, and (c) synthesis of new copies of the 
template sequences by DNA polymerase. A cycle, 
conducted in a reaction vessel, generally takes 3 to 5 
minulcs and is repeated 30 to 40 times. The entire 
process takes :'-4 hours to complete. Modifications of 
the reaction vessels and the temperature-controlling 
device have been made recently to reduce the total 
amplification time to less than 30 minutes and lo increase 
the amplification specificity. (160) 

PCR is carried oul in a small volume, typically 
100 µl in a 0.5 ml microfuge tube. It can also be 
performed in a small glas.s capillary tube (159, 160) 
where heat transmission is highly efficient. The reaction 
gen..:·ally contains four deoxynucleoside triphosphates 
(200 µM each), specimen DNA, 10 mM Tris HCl 
buffer, pH 8.3, 2 mM MgC12, 50 nM KCl, 100 nM each 
of two oligonucleotide primers, and 2.5 units of Taq 
polymerase. The duplex formation between the primers 
and large! DNA is both sequence and temperature 
dependent. Therefore, to achieve an optimal 
amplificalion, (156) it is advisable to empirically 
determine the molarity of each chemical ingredient, tht> 
amount of DNA polymera.-;c, the temperature and the 
number of cycles. 

DNA polymerases 

The original PCR reaction wa~ directed by the 
DNA Kienow fragment of the Escherichia coli DNA 
polymcrao;e. The Kienow fragment is heat-labile and is 
destroyed at the 95°C temperature required for DNA 
denaturation, neces.~itating the addition of fresh enzyme 
after every denaturation step. The use of a thermostable 
DNA polymerao;e isolated from \arious thermophilic 
micro-organisms avoids this shortcoming. The first 
thermostable DNA polymerase was the 110 kDa Taq 
polymerao;e purified to near homogeneity more than 
!wo decades ago. It wa~ iM>lated from Thermus aquatims 
recovered from a hot spring in Yellowstone National 
Park. ( 18) Taq ha<, a half life at 95° C of approximately 
40 minute:<. (49) and becau~of thiHhermo- :<.tability, lhe 
DNA annealing and synthesis steps of PCR can be 
conducted at a temperature near the melting temperature 
(Tm) of the p;·imer/DNA template duplex. The higher 
temperature eliminates non-specific matching between 
the primer and non-target sequences, which result.., in 
e"traneou:<. amplified product~. 

Stoffel fragment, (142) a 61 illa fragment of the 
Taq enzyme, bas even greater thermal stability tiaan its 
parent Taq enzyme and is suitable for the amplification 
of G+C rich DNA templates. It also works at a broad 
range (2-10 mM) of magnesium ion concentration. This 
is particularly useful when performing multiplex PCR 
(27, 149) with the simultaneous amplification of two or 
more targets in the same reaction. Many more 
thermostable DNA polymerases have been rurified 
recently. (22, 23) Vent and Tth polymerase are derived 
from the bacteria Thermococcus litoralis (23) and 
Thermus thmnophiliu. (22) respectively. A thermostable 
DNA polymerase is also purified from Archaebacterium 
sulforolobus (132) and is shown to be useful in PCR. 
These new thermostable DNA polymerases may have 
some advantages over the original Taq polymerase. Taq 
DNA polymerase lacks 3' to 5' exonuclease acti-.ity, a 
"proofreading" or "editing" function essential for the 
fidelity of the DNA reproduction process. Thus, in the 
presence of high concentrations of deoxynucleoside 
triphosphates (dNTPs) and the divalent ion, MgC12, the 
misincorporation rate of nucleotides into the growing 
DNA chain can be as high as 10-4 per reaction cycle. 
(49) This misincorporation rate can be reduced tenfold 
or more by reducing the concentrations of dNTPs and 
MgC12. (49) Vent polymerase possesses the proofreading 
activity and can operate at a wider range of dNTP and 
MgCl., concentrations than T aq polymerase. Vent also has 
a longer half life. (23) 

The Tth enzyme, on the other hand, is unique. In 
addition to the DNA-dependent DNA polymerase 
activity. Tth possesses an RNA-dependent DNA 
polymerase, or reverse transcriptase activity. (101) A 
significant problem i.1 using RNA as a template is the 
inability of standard reverse transcriptases, derived from 
murine or avian retroviruses, to synthesi1.e cDNA from 
certain RNA regions that are G-tC rich or contain 
complex secondary structure. With the Tth polymera.o;e, 
the reverse transcription step can be performed at a 
temperature high enough to release the secondary 
structJJre of RNA. The Tth polymerase ha.~ been shown 
to be considerably more efficient than Taq polymera.o;e 
and the sensitivitv of detection for PCR is greatly 
enhanced. (145) In addition to the convenience of Tth 
polymerase in performing both cDNA synthesis and 
PCR amplification, the high degree of specificity and 
sensitivity of the enzyme should enable scientist~ to find 
wide applications in diagnostics and molecular biology. 

Source of l.ar&et specimens 

RNA or DNA from many sources can be targeted 
for amplification. For biomedical research and clinical 
diagnostic assays, the MO!\l common sot••ces of specimens 
are blood, body fluids and fixed tis.~ucs. (33, 37, 42, 53, 
67, 72, 95, 124) Because of 1he cxqui!>ite sensitivity of 
the PCR a.~y. only a small amount of specimen is 
neces.~l'y. For example, genomic DNA derived from a 
single hair follicle can be used. (59) The DNA specimen 
docs nol need to be purified and in many ca.o;es, whole 
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blood can be used directly. (97. 115) The Taq 
polymerase can function in harsh conditions w'icrc 
detergents (155) and small peptides are present. Hence, 
the targeted specimens can be prepared using detergents 
(Nonidet NO. Tweer. ~O and/or Triton X 100) or 
chelating agenlo; to disrut>t the cell 1'.'lembrane, (152) and 
a protease (e.g., proteinasc K) to digest cellular proteins. 
h j_, generally unnecessary to purify DNA using organic 
soh·enb like phenol and chloroform, although some 
organic solwnts arc reported to increase the 
amplification efficiency. ( 121) Blood or deparaffinizcd 
tissue can also be boiled in a small aliquot of di.o;tillcd 
water and the supernatant can be used directly for PCR 
amplification. h has been reported that a single 5 µ.m 
section of paraffinizcd tissue, prepared by using 
nonionic dctergenlo; and protease, is suffi..:icnt for 
approximately 20 PCR reactions. (150) Gene 
amplification from Guthrie blood sp<>Ls, which have 
been used in infant metabolic screening, is also 
'\Ucccs..o;fully achieved. (24, 92, 102) Thus, PCR enables 
the use of numerous histologic, pathologic and metabolic 
archival materials for retrospective archaeological studies 
at the molecular genetic level. 

Primer selection and reaction components 

The primers arc single stranded DNA 
oligonucleotides of approximately 18 to 40 bases in 
length. Primers specifically recogni;:e the target ONA by 
their sequence complementarity and act as the initiation 
points for new templates of DNA synthesis. The base 
composition, usually 50-60 per cent G+C content, 
together with the nucleotide sequence, critically 
determine the strength of the DNA duplex formed by 
the primer and target DNA. Many computer software 
programs arc designed to help select appropriate primers 
for amplification. (60, 129) A DNA duplex with a high 
Tm hao; a greater advantage over a weak one, since the 
amplification can be carried out at a high temperature to 
reduce non ·specific pairing . 

The ba~s at the 3' end of the primer sequence play 
the most critical role in the initiation of DNA elongation. 
A single nucleotide mismatch al this end greatly reduces 
the priming efficiency. After 30 rounds of 
amplification, the amount of amplified product primed 
by a primer with a single mismatch can be only a small 
fraction (less than 1 per cent) of that primed by perfectly 
matched primers. (77) On the other hand, this property 
ha" been adapted, ao; shown in the amplification 
refractory mutation systems (ARMS), (103) to detect 
defined point mutations present in genetic defects, or 
variant" of infectious agent" or drug re~stance (4, 79, 
80, 124) in micro-organisms. 

The complexity of the human genome is 
approximately 3 x 109 bac;c pairs. A primer sequence 
could, by chance, have homologous but not identical 
rountcrparL" in the human genome and rcsuh in 
non·~pccific amplification. Therefore it is important to 
i:mpirically tc,;t the specificity of 1hc primer~ prior to 

routine use. On the other band, primers with some 
degree of degeneracy can be used to fish out their 
related but pre\'iously uncharacterized sequences from 
the human genome. (90) 

Detection of amplified products and oligonuckotide 
probes 

Amplified DNA can be detected either by direct 
visualiT.ation after gel electrophoresis and ethiditam 
bromide staining, or by hybridization with specific DNA 
probes. Advantages and disadvantages of gel analysis 
and two hybridii.ation methods are shoV!n in table 1. 
Direct gel visualization is simple: amplified DNA 
produclS are leaded directly onto an agarose or a 
polyacrylamide gel for electrophoretic separation. 
Specimen DNA is compared to DNA of known size, 
which is visible after ethidium bromide staining. This 
approach, however, suffers two major drawbacks. First, 
it is not sensitive since many positive specimens may 
have amplified DNA product but are of insufficient 
quantity for direct visualization. Second, it lacks 
sequence specificity; and non-specific DNA can be 
amplified which has an elec~ophoretic mobility similar 
to that of a specific amplified product. Therefore th;.... 
detection ~rocedure alone is not recommended for 
routine clinical use. Southern blot analysis ovcrc:omes 
these drawbacks. The DNA in the gel is transferred 
onto a solid support (e.g., nitrocellulose or nylon filters) 
and target-specific probes are used to hybridize with the 
amplified DNA fragmenlS. Southern blot analysis thus 
provides a higher sensitivity and sp~cificity 
compared with direct visualization on gels. 
However, the procedure is time-consuming and 
labour-intensive. 

In solution hybridi7.ation, amplified DNA and probe 
arc mixed in a hybridi7.ation solution of an appropriate 
NaCl concentration. The mixture is denatured at 95°C 
for 3-5 minutes to dis.sociatc the amplified 
double-stranded DNA and is then cooled to 50·600C to 
permit the hybri.!ii.ation between the probe and itc; 
complementary sequence to occur. The hybridi7..ation 
mixture is electrophorescd in a polyacrylamidc gel to 
separate the hybridized (slow-moving) and the free 
(fast-moving) probes. If the probe is radiolabclled, the 
gel can be exposed to X-ray film for a few hourr. at 
·70"C. The band of hybridi7.cd DNA can then be 
visuali1.cd. This procedure is often referred to a'\ 
oligomcr hybridi1..ation. 

Recently, it has been reported that 5' to 3' 
exonuclcac;c activity could be employed to detect 
amplified DNA and generate a specific detectable signal. 
In addition to the two rrimcrs u~d in PCR, an 
oligonuclcotide probe, isotopically labelled at the 5' end, 
is included in the ac;.c;ay. This DNA probe has a non· 
cxtendablc 3' end and cannm be used as a primer for 
extension, but it can hybridi1.c with amplified DNA 
product. During amplification, the 5' to 3' exonucleao;c 
activi1y of the Taq polymera..c degrades the hybridized 
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D:\A probe. A po.<>itiw sample is indicated by the 
reduction in the si7e of the isotorically labelkd DNA 
probe. Thi-' new ~y (bl) rc~m~scnts a significant 
imprO\·cment m·er many previous cumbersome isotopic 
detection mettioJs_ Bccau.'iC 1'1e amplification and 
ddection reactions are simullanl.'Ousiy performed iu the 
\ilmc reaction \"CS.SCI. the chances of PCR -related 
contamination problems. as discussed below. can be 
eliminated. Howc\·cr. this newly described assay is still 
bc1....cd on isolope·labellcd prol:k."S and therefore suffers 
many drawbacks inherent to isotopic tests. Substituiion 
of the isolop...-s with other nonisotopic detectors would be 
useful. 

Since PCR is going to be routinely used in clinical 
laboratoril."S for numerous genetic diseases and infectious 
agent-;. ii is advantagcou.-; to use non-isotopic detecting 
probes_ For example. prol:k.-s labelled with biotin (47, 70) 
or digoxigenin (85) arc easy to prepare and ha\·e a long 
!ihelf life. Another variant of solution hybridi:zation is 
the hyhridi7.ation protection a.<;.c;ay or homogeneous 
protection a<;.c;ay (HPA) using chemiluminescent DNA 
probes. ( 111) The advantages of this method arc: (a) the 
reaction is simple becau.-;e there is no need to physically 
separate the hybridized and unhybridized probes: <b) the 
reaction time i~ short, usually less than one hour; \C) the 
read-out is digital making ii very ea-;y for a laboratory 
researcher to judge and record result-;; and (d1 the test is 
quantitative in nall're. thereby enabling the estimation of 
the amount of infectious agent<; in the original 
~pccimcns. (71) 

Errors a.'\.<;0Cia1cd with PCR and remedies 

Since PCR is so sensitive that it can dececl jusl a 
few larget molecules, it is alc;o highly susceptible to 
conlamination. The contamination or carry-over of a 
few molecules of previously amplified DNA inlo a 
specimen (,> be tested can inadvertencly result in false 
posi1ivi1 y. (31) A laboratory repcaledly performing PCR 
is vulnerable to fal~ ·positive results due 10 the 
accumulacion of amplified produce in the workplace. 
Various physical, chemical and cnzymalic measures arc 
recommended to reduce contamination pwblcms: 
(a) single· use reagents; (b) diffcrcnl rooms for DNA 
<,pecimcn preparation, PCR amplification and post· PCR 
detection; ( c) p<>!iit ivc ·displacement pipetting dcviccsand 
(d) the use of UV· irradiation, (113, LB) isopsoralcn, 
(\0) exonuclea'iC Ill. (lh5) gamma irradiation (42) or 
rcs1ric1ion endonudeases (41) 10 inactivate or deslroy 
contaminating DNA. 

Longo ct al. recently developed a method using 
uracil DNA glycosyla<;c (UDCI) and deoxyuracil 
lriphmphale (dUTP) to control carry-over 
contamination. (87) This new reaction rnntains dUTP 
inMcad or deoxythymidine triphe>liphatc (TTP) so that !he 
i111·itro r.ynthesi1cd DNA conlains uracil ba-;cs instead or 
the thymine bar.cs prc!iCnt in lhe naturai DNA tcmplales. 
UDCi cn1ymc degrades uracil·con1aining lemplalcs at 
.'1°(' hul doc~ not affect lhc natural 1hyminc·contcsining 

DNA. vDG enzyme is included in the PCR reaction 
mixture. If contaminating DNA molecult.-s ;ire carried 
o\·cr to a new DNA specimen, they will be dc:gradcd 
by UDG in the beginning of the PCR reaction. UDG is 
inactivated al 95• C. che temperature required for the 
first annealing !>lep of PCR. 3Dd thus will nOl destroy the 
newly synthesized D~A during PCR. 

Other reiated techniques 

Several new techniques have also been de\reloped to 
amplify target DNA sequences to allow for molecular 
manipulations. These techniques include (a) self 
substantiated sequence replication (SSSR or 3SR). (55) 
(b) ligasc chain reaction (LCR) (9) and \c) O-beta 
replicase mediated RNA amplification. (75) 

The JSR system uses rt>versc transcriptase, RNase 
H, and RNA polymerase enzymes to produce numerous 
RNA molecules at a constant temperature (around 37 to 
40°C). This technique can be applied to !>NA or RNA 
templates. If the starting material is double stranded 
DNA, a heat-denaturing step at a high temperature 
(95° C) is necessary, as in PCR. If the starting material 
is RNA withouc complex secondary structure, the high 
temperature denaturation step is not required. One of 
the primer.. has a composite sequence. which includes an 
RNA polymerase promoter sequence at its left side (i.e., 
5' end) and a sequence specific to the target DNA or 
RNA al its right side. When this primer is extended, the 
resultant new DNA can be copied by the RNA 
polymerase to produce several hundred copies of RNA 
transcripts in a single cycle. 3SR ha~ been used to detect 
HIV· 1 proviral DNA and AZT resistant HIV· I in the 
lymphocytes of HIV-infected persons. (55, 114) If t~e 
amount of a target RNA is to be mea-;urcd from a 
specimen al<;<> containing target DNA, 3SR appears to be 
the method of choice. In PCR, it is necessary to remove 
DNA using DNasc before iniciating the revcrsc 
transcription step. By using 3SR, the reaction can be 
started at a low lcmperaturc, at which the DNA template 
would not be copied. The subsequent step, the RNA 
polymerase reaction, would generate RNA copies only 
from the DNA copies containing the RNA polymera-;c 
promoter sequence and the specific target DNA 
sequence, but not from the original target DNA. The 
ase or 3SR to aid in the evaluation of thcraputic 
treatment of infectious disca<;es (especially RNA viruses) 
is anticipated. 

LCR employs two set~ of adjacent oligonucleocidcs. 
The thermostable liga-;c covalently joins each !iC: of the 
f!igonuclco1idcs if there is perfect compkmentarity at 
lhe junction. (8, 9) LCR creates a double slrandcd DNA 
product composed of fouroligonucleo:idcs without DNA 
synthesis. The double stranded, ligaced DNA producl 
can !hen M:rvc a~ another template to hybridize with 
unligatcd DNA oligomers. The hybridi1.ation and ligation 
proces.~ can proceed in a chain reaction manner as docs 
PCR with DNA rcpli\.'.ation. The ligation reilction is 
ba~·speciric, ir !here i~ a mi.~match al the, 3' end or an 
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oligomcr which is lo be linked lo lhc 5' end of lhc ncxl 
oligomcr. no ligation will occur. (8,9) Thus, LCR can be 
used 10 delccl point n.utations by using a set of four 
oligomcrs wilh different ending nucleotides. It is now 
being used successfully to detecl point mutations in 
'icklc cell anaemia. (8,9) LCR can al<io be linked lo PCR 
or ~SR a.o; a detection assay. (8) ll has grcal polenlial in 
detecting a \·ast number of point mutations in genetic 
di'><>n.!crs and infcctioa..> pathogen.\. 

Csc of PCR in identifying unknown scguences adjacent 
to a known sequence 

Regular PCR employing a primer pair of known 
~quenCl.'S allows the amplification or a DNA segment 
hounded by the two primers. Howc\·er, this process does 
not permit the acquisition of sequence information 
out,idc the boundary defined by the two primers. The 
!>equence information in the region flanking a known 
!'>Cquence is of particular imporlance in studies of 
chrom()!;()me walking (134) and of the integration sites of 
viruses or phage in chromosomal DNA. 

Several modifications of the regular PCR have been 
made in lhe inverted PCR (IPCR) procedure to allow the 
amplification of DNA flanking a known DNA 
!'>Clfucnce. ( B6) Instead of ha\·ing the two primers facing 
·ach other a.o; in the regular PCR, the two primers in lhe 
lPCR arc facing outwards, as shown in figure 2. The 
~argct DSA ha.-; to be digested with a restriction 
endonuclca...c(s) or sheared by physical means lo generate 
a linear DNA. The linearized DNA is then circulari7.ed 
by DNA ligase through an intramolecular ligation event. 
The 1wo primers hybridi7.ed with lhe circular DNA now 
face each other and flank the unknown sequence. Using 
lhis inversion process, the unknown sequence flanking a 
known !iCquence can be readily amplified and analysed. 
Limitations of IPCR include lhc use of restriction 
endonuclea.o;cs and the potential formation of a hybrid 
DNA 1hrough intermolecular ligation event!>. Thus, it is 
important to perform Southern analysis to ensure lhc 
phy~ical linkage of newly obtained !'>Cquenccs with the 
known sequence. Silver ct al. recently reported llie use 
of IPCR lo Jctermine lhc cellular DNA sequence 
adjacent to an integrated murinc leukaemia proviral 
DNA without a labour· intensive molecular cloning 
proce'.'\.\. (07) 

To eliminate the need of knowing the two DNA 
primer M:quences and the location of restriction 
endonuclea.o;c sites within a rea.'iOnable distance, new 
procedures have been developed. (35, 48, 146, 88) When 
the unknown r.cquence is near the 3' end of a me~o;cngcr 
RNA, oligo·dT can be used a.o; one of the two DNA 
primers. Shyamala and Ames ( 136) reported a procedure 
using a cloning vector (e.g., M13 phage DNA) to 
facilitate chromosome or genome walking. The cloning 
veclor not only provide~ a means to clone and propagate 
the target DNA, but ali.o provide.~ a primer 1;ite in the 
recombinant molecule. Since lhif> procedure require~ the 
knowlcd~c of only a sin~lc primer ~pcdfic for the target 

DNA. it is called single-specific. primer PCR or 
SSP-PCR. Amplification can be performed directly in 
the ligated DNA mixture to generate double stranded 
DNA molecules. The amplified DNA product can be 
sequenced lo yield DNA fragments of 300-400 
nucleotides immediately adjoining the primer sequence. 
From lhe newly acquired fragment, a new primer 
oligonuclcotide is then used to repeat lhe amplification 
and sequencing process. This process does not require 
the growth and selection of phage containing lhe target 
DNA. However, if the isolation of the recombinant 
phage is necessary. it can be easily conducted using the 
same ligation mixture to transform a suitable bacterial 
host for phage propagation and selection by appropriate 
DNA probes. Thus, SSP· PCR is ideal for the 
amplification of genomic DNA for intron··.xon 
junctions and progressive and unidirectional genome 
walking into an unknown region. (136, 134) 

PCR in forensic medicine 

DNA fingerprinting (65) has become lhe majer 
means in forensic medicine to include or, more 
importantly, to exclude a person suspected of 
committing a crime. Paternity and HLA 
(histocompatibility antigens) tests arc likewise facilitated 
by PCR. In many cases, the only available materials at 
crime scenes are small amounts of blood, a few hairs or 
a small volume of semen. In order to obtain sufficient 
information from such a small amount of specimen 
containing DNA, researchers use Variable Numbers of 
Tandem Repeat (VNTR) loci. (65) VNTRs are i;tretches 
of DNA in which a short nucleotide sequence is repeated 
20 to 100 times consecutively. Diirercnt VNTR alleles 
are composed of different numbers of repeats containing 
changes which vary significantly from person ta person, 
unless they are genetically identical, such as identical 
twins or genetically closely related. (65) 

DNA fingerprinting requires 50 ng (or 7,500 cell 
equivalents) to 1 µg (150,000 cell equivalents) DNA. By 
using PCR, it becomes feasible to use only a few white 
blood cells, nair or a small amount of sperm ao; the 
starting material. (59, 83, 84, 126, 156) Partially 
degraded DNA specimens can also be used. Extensive 
comparison between the sequences derived from a 
suspect and 1hc specimens collected at a crime scene car. 
be made in a statistically sound manner. More than 
2,000 DNA fingerprinting tests have been submitted to 
US courts. (146) However, the validity of calculating the 
probability of finding a match in DNA type among a 
given popula1ion is currently under intensive debate. (26, 
82) 

Pia"nostic appljcaljons jn paediatric HIV infection 

or all the infectious agent~ plaguing mankind, •!-~ 
proviral sequence of human immunodeficiency virus 
(HIV) present in peripheral blood lymphocytes of 
HIV· infected patienL'i was lhe first shown to be 
detectable by meam; of PCR. (112) In HIV ·infected 
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pcr..cms. the lc\·cl of \·irus load in circulating 
lymphocyll.."S is extremely low, usually one prO\·iral copy 
in a few hundred. to one in a few thousand 
lymphocyll"S. (135. 138) Approximately 20-30 per cent 
of infants born to seropositi\·e mothers are infected with 
HIV either in 11tao. during birth or lhrough 
brea.o;t-fecding. (11-1) Generally, the infection status of 
an HIV -infected person is determined by the presence 
of antibodies, antigens or culturable viruses in the blood. 
Unfortunately, the presence of maternal lgG antibodil'S 
which can persist for up to 15 months, the poor 
sensitivity of antigen assays and time-consuming and 
labour-intensive culture as.says make early diagnosis of 
HIV infected infants extremely difficult. 
Rogers ct al. (127) as well as others (46) have reported 
that PCR could be u.o;cd to correctly identify most 
infected infants within the first 2 to 3 months after birth. 
Infants who seroreverted, for example, lost their 
maternal antibodies and did not develop their own 
antibodies against HIV, were not truly infected and were 
alo;o PCR -negative. Other pa1·diatric tests including 
antibody-producing cell as.says, (81) improved antigen 
assays and lgA tests (122, 153) arc being extensively 
evaluated. (36) A few studies suggest that lgA assays are 
able to detect 6-10 per cent of infected infants at the age 
of one month, 57-67 per cent at three months and 
77-94 per cent at six months (122, 153). Detection of 
lgA has the advantage of being simi>le lo perform, 
providing rapid results. having a lower cost and being 
easily adaptable for commercial use; (127) but PCR 
appears lo give the earliest diagnostic 
determination. (46, 127). PCR identifies many 
HIV-infected newborns in the absence of any clinical 
!>ymptoms or other laboratory evidence of 
infection. (127) This i:; important because early 
intervention using anti -rctroviral therapy in new:,Orns 
should be implemented as soon as possible before 
immunodeficiency and symptomatic illness are manifest. 

PCR applications in genetic diseases 

Development of reliable tcsto; in medical genetics for 
children al risk of disorders such a..; cystic fibrosis (Cf), 
Duchenne muscular dystrophy (DMD), and 
haemoglobinopathies ha..; been under intense pursuit for 
many years. The application of DNA probing 
techniques to diagnose haemoglobin disorders is 
performed at 8 to IO weeks of gestation using DNA 
extracted from chorionic villi. (108) Three strategics 
were used lo detect genetic defects involving point 
mutations or deletions: (a) if a mutation alters a 
restriction cndonuclea'iC cleavage sile, the failure of 
restriclion cleavage indica1cs the presence of a mutation; 
(b) the use of specific oligonucleotide probes 10 
diffcrcntialc wild lype ... nd mulatcd sequences; (144) and 
(c) the use of rcslncuon fragmenl lcnglh 
polymorphorphi!ims lo idenlify the change of an 
inherilcd pallern 1hrough pedigrees. (19) These 
approaches, like !hose used in forensic investiga1iom;, 
require a si1.cable arhounl of DNA and arc rime· 
consuming and cosl · ptohihi1ivc. The recenl U!\C of PCR 

in the field of genetic disorders in conjunction with the 
newly acquired knowledge of the gene sequenn-s of 
many genetic disorders, facilitates the advancement of 
prenatal diagnosis of genetic defects. 

CF is one of the most common inherited disorders, 
affecting about one in 2.000 children. The CF gene was 
disco\·ered in 1989 and is referred to as the CF 
tr.msmembrane conductance receptor. Approximately 
70 per cent of the mutations in CF patients correspond 
to a specific deletion of three base pairs at amino acid 
position 508 (delta Fsog) of the CF gene. (7) 
Allele-specific oligonucleotidc primers corresponding to 
the wild type and the delta F SOJ alleles can be used in 
PCR to identify persons carrying homozygous or 
heterozygous mutated CF genes. (7) Thus, it is possible 
to carry out prenatal diagnosis and carrier screening for 
mosl, but not all of the affected foetuses and CF carriers. 
However, whether the prenatal diagnosis and carrier 
screening programme are scientifically and socially 
justii1ed remains to be answered. (39) 

Analysis of muL<ations at the DMD locus is another 
example in which an enormous gene and transcript 
necessitates PCR amplificatioc of many large regions of 
DNA. Like CF, DMD is one of the most common 
human genetic diseases and affects approximately one in 
3,500 male births. One third of all DMD cases arises via 
new mutations. (50) The muscle distrophin gene ic; 
grealcr than 2 million base pairs in size and contains at 
least 70 exons separated by an average intron si1.c of 35 
kbp. Partial intragenic deletions account for up to 60 per 
cenl of all C3.'iCS of this disca<;e. Therefore it is important 
to co-amplify as many of the mutations as possible in a 
single a~~ using multiplex PCR. (27) Multiplex PCR 
has been shown to identify 80 to 90 per cenl of all 
dystrophin gene deletions. (27) 

PCR application in microbiol~y and in devclopin& 
countries 

Routine clinical microbiological diagnosis employs 
numerous cultural, biochemical and enzymatic methods 
10 diffcrcntiale and characteri1.c 1hc micro-organisms 
prcscnl in a given specimen. Many routine baclerial 
diagnoslic tesLo; arc so wcll·cstablished lhat 1hey are not 
expected lo change significan1ly in 1he near future. 
However, several specific area-; of microbial detection 
can be greatly improved by PCR technology. These 
areas include: (a) lhe micro-organisms which are 
difficult or expensive to culture, for example, virur.cs, 
spirochetes, chlamydia, mycoplasma, anaerobic bacleria 
and mycobacteria; (b) palhogenic bacleria pos.i;c55ing 
loxins which are d1fficull to detecl; (c) anlimicrobial 
drug resistant bacleria (4) and AZT re!iistanl HIV· 1 
strains; (79, 80, 124) (d) micro-organisms 1ha1 do not 
survive the lransfcr to culture medium; (e) !ipccics 
diffcrentia1ion within a bacterial genus; and 
(f} cros.'i·species amplification of both prokaryotic and 
eukaryolic organisms. Examples of lhe use of PCR 10 
iden1ify many palhogenic micro·organism~ of medical 
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importance arc l~ed in table 2. It ~ important to 
1_-stablish the clinical rele\·ance or a positi\·e PCR test for 
a micro-organism since a positive PCR test may not 
correlate directly with clinical manirestations. H 
properly performed. PCR can be used to quantiry the 
amount or the micro-organisms in a given specimen. 
The foture USc! of PCR in this manner to correlate the 
amount or micro-organisms with clinical manifestation 
is anticipated. 

The eubacterial ribosomal RNA genes (16s and 23s) 
contain some segments that are conser\'ed at the species, 
genus. or kingdom level. (96. 158) Based on sequence 
variations in the ribosomal genes, Barry et al. recently 
used specific PCR primer pairs and probes to 
differentiate Clostridium perfrigens from other 
organisms in the genus. (10) Similarly. Riley et al. using 
a singie set of Tl7 primer sequences was able to amplify 
D~A products to distinguish different isolates of 
T. \'a Kina/is ( 125) based on the electrophoretic properties 
or the DNA products. Sequences closely related to the 
Tl 7 primers arc al<;0 present in many eukaryotic 
micro-organisms in a species-specific manner. Thus the 
same PCR primer pair can also yield distinguishable 
patterns or amplified product<; from pathogenic 
proto:man parasites, including Giardia lamblia, 
Leislrmunia dono.·ani, Tryponosoma and Acanthamoeba; 
the nonpathogenic protozoans, Paramecium tetrourelia 
and Tetrahymenu thermophilia; and a yeast. 
Saccharomyces cere1:isiae. This approach holds promise 
a.-. a tool for the identification of organisms at the species 
level and for the development or new methods to 
clinically diagnose or identify new non-culturable 
bacterial pathogens. (158) 

Many infectious organisms prevail in developing 
coun1rics l1JCated in lropical and subtropical regions of 
the world. Micro-organisms like C. traclromatis, 
M. 111/Jercu/osis. Epslein -Barr viruses, Hepatilis B and C 
\'iru5Cs. Dengue viruses, and human immunodeficiency 
\'iruses (HIV), arc difficult to culture and de1ec1. 
Bobo ct al. cvalua1cd 1he utili1y of PCR in the diagnosis 
of C. trachomatis in ocular specimens from persons 
living in a trachoma·cndemic area of Tanz..ania. (16) 
The~· found that PCR is more sensitive 1han the direct 
antibody immunof!uorescence a.c;say currcnlly used in 1hc 
area. (16) PCR ha..., been shown to succesdully detect 
Hepatitis Band C viruse!i, (29) and Dengue viruses (99) 
and sublype!i of innucnza viruses (28, 162) in many 
developing counlrie!i. Entcroviruscs, the mOlit common 
viruses in contaminated waler. arc responsible for many 
outbreaks of diseases in developing countries. 
Jo1hikumar ct al. conducted water quality surveillance 
programmes in India by :J<,ing PCR to dctecl 

entermtiruses in the water supply. (68) The use of PCR 
in detecting some of lhe medically important pathogens 
in tropical and subuopical countries is listed in table 2. 
To optimize the utilization of PCR in these developing 
countries, it is crucial lo meet the following 
requirements: (a) the collection, preservation and 
transport of specimens should be simple; (b) if the test 
requires detection probes, non -radioactive detection 
probes should be developed; (c) the cost should be 
affordable; and (d) the PCR lest should have an obvious 
clinical advantage over current laboratory detection 
methods. 

PCR applications in environmental sciences 

The applications of PCR in environmental and 
ecological monitoring of micro-organi"ims is anticipated 
to dr.unatically increase in the next decade. The 
detection of coliform bacteria, Escherichia coli in 
particular, in various water sources is one example. 
Water quality is renected by the level of coliform 
bacteria derived from human and animal faecal ma:crial. 
Traditionally, coliform bacteria are cultured, then 
identified according lo their specific nutrient utili7.ation 
patterns. These tests take several days to complete, but 
using the new PCR techniques, particularly multiplex 
PCR, several pathogens can be simultaneously detected 
in just a day or two. (11) Similarly, PCR offers a 
rapid method for monitoring entcric bacterial and viral 
pathogens including enteroviruses. Salmonella and 
Shigel/a spp, and pathogenic protozoa ~uch as Giardia 
and Entamoeba, in various agricultural and water sources. 
Legionella pneumophila, which causes legionellosis, is 
widely distributed in w· "'r supplies, cooling towers 
and air-conditioners. L. pneumophila and other 
lcgionella in environmental water sources can now be 
detected on the bil.\is of their respective 5S ribosomal 
RNA gene sequences. (2) 

Conclusion 

The progress of PCR as a molecular tool in hcili -
tating medical research during 1hc pa"it few years has 
been remarkably rapid. Over the next few years, in 
conjunction with other molecular techniques, PCR will 
con1inu:: to expeditiously expand our acqui"iition of 
generic markers for human genes and many medically 
important infectious pathogens. Utili7.ation of such 
genetic markcr!i will contribute to the rapid elaboration 
of human genetic maps, and to the development of other 
markers for health related traiL"i in medicine. Extensi\·c 
applications in population genetic.<,, agricultural sciences, 
fishery science!'> (57) and environmenlal and ecological 
surveillance (2) arc al'M> anticipated. 
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Table 1 

Detection methods for amplified DNA products 

Method Advantages Disadvantages 

Direct gel anal Fast (30 minutes) Insensitive 

Size is known 

Southern blot analysis Speciric Tedious 

Size is known Time consumirrg 

Solution hybridization Fast (l-5 hours•) Size unknown 

Sensitive 

Specific 

• Chemiluminescent probes c3n detect DNA product in 1 hour, whereas biotinylated or 
isotopic probes require 4-5 hours or longer. 

Diainosic detection of glccted pathOjenic micro-organisms of medical importance by PCR 

Viruses 
HIV (ti. 112, 135. 138) 
HTLV (25, 40, 93) 
Hepatitis \·irus A (64) 

B (62, 73, 92) 
c (38. 107) 

Herpes simplex virus (5, 74, 105, 118) 
Papilloma viru.\ (91, 141, 148, 147, 157) 
HHV" 6 (34) 

Epstein -Barr virus (76. 143) 
Rubella (43) 
Rabies (130, 140) 
C:ytomegalovirur. (20, 52) 
Rotavirus (44, 51) 
Adenovirus (I) 
La.\.\a viru.\ (89) 
Cox!iacki~ virur. (154) 
lnfluen1<1 (28, 162) 
Dengue (99) 
Poliom yclitis virus ( 163) 

Proto1.oa, Rickettsia and Bacteria 
Toxoplasma gondii (3, 66) 
Trichomonos vagina/is (10) 
Pneumocystis carinii (15 l) 
Plasmodium f alcipanun (63) 
Clamydia trachomatis (58, 104, 110, 120) 
Treponema pallidum (21) 
Mycobacteria tuberculosis (17, 58, 139) 
Mycobacteria leprae (119) 
Borrelia burgdor/eri (128) 
Legionella pneumophila (12) 
Escherichia coli (116) 
Clostridium difficile (56, 69) 
Listeria monocytogeneJ (14) 
Entamoeba histoiytica (98) 
Clamydia p.fittaciu (123) 
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Restriction with endonuclease X 

and Circularization 

- -.-

x 

{} Res1riction with endonuclease Y 

x 
·S 

{} 
PCR 

FIGURE 2 

Amplification i;trategy to obtain sequences llanking a known DNA sequence. PCR primers A and 8, shown in 
a 5' to 3' orientation, arc located in a Dl"A segment with known sequence. Restriction endonuclease X and Y 
recognition sites arc located ouL'iide and inside, rci;pcctivcly, the known DNA sequence. Digestion of the origina'I 
DNA fragment with X followed by ligation generates a double stranded DNA circle. Lineari1.ation of the circular 
DNA puts the flanking unknown sequence between the two PCR primers. ' 
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