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UNITED NA nONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

J Issue No. 8 

Dear Reader, 

/'fSS:t 
Since you received the last issue of the Monitor, we are nearer our goal of 

setting up the International Centre for Genetic Engineering and Biotechnology. 

The plenipotentiary meeting held at the beginning of April set the seal on the 

Centre's lor.ations - one in Trieste, Italy and the other in New Delhi, India. 

Affiliated centres would be established at a later stage. 

Another very gratifying bit of news is that the Italian Government has 
' . 

again demonstrated their generosity by offering to provide $400,000 to a UNIDO 

trust fund to enable the financing of a number of preparatory research, training 

and development activities. This is in addition to their considerable financial 

assistance in the establishment of the Centre. 

In the Industrial Development Board of UNIDO in Hay 1984, a number of 

delegations welcomed the establishment of the Centre, c0111Dended UNIDO's 

initiative, and called on all countries to join the Centre. 

In the American Association for the Advancement of Science (AAAS) meeting 

in Hay 1984, UNIDO organized a special symposium on strengthening genetic 

engineering and biotechnology capabilities in developing countries. This has 

hopefully contributed to greater awareness aaong scientists of the challenge of 

addressing genetic engineering and biotechnology to the problems of development. 

UNIDO will be holding its Fourth General Conference from 2 to 18 August 

here in Vienna, and no doubt we shall have ample opportunity to hear the views 

of many delegations from countries who did not participate in the initial 

meetings on the ICGEB, all of which will be interesting for us here in the 

Secretariat. 

G. S. Gouri 
Director 

Division for Industrial Studies 

Compiled by the Technology Programme of UNIDO P.O. Box 300, A· 1400 Vienna, Austria 

Not •n offiel•I dowrMnt. For lnfo,,,,.t/on only. 
()p/nlon1 '"pr..-/ In thi1 nrlrl/mlf do not ,,_lly r.,l«t tM rtlnn of UNIDO. 
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A. POLICY 1 llEVS MID OTHER EVENTS 

UllDO llevs 

The International Centre for Genetic Engineering and Biotechnology vill be sited in 
llev Delhi and Trieste. Coaing at the end of a plenipotentiary .eeting of 25 countries of 
the llorth and South. on 4 April. the decision on this crucial iaaue represented the 
culaination of three years' efforts to bring the benefits of this nev science to developing 
countries. The aeeting focused on the proposal of a preparatory c011aittee to locate the 
Centre in both India and Italy. Although consensus vas sought on this. the .. eting finally 
took a vote of 13 in fav~ur1 three against and tvo abstentions after a 24-hour extension of 
deliberations. 

As adopted 1 the proposal also calls for affiliated centres in individual countries to 
participate in the .. in Centre's training. research and development activities. They, in 
turn, aay establish integrated networks in specialized areas, which would further the vork 
of the aain Centre. 

As envisaged by statutes adopted last Septeaber at a ainisterial-level gathering in 
Madrid, the Centre will pro110te international co-operation in developing and applying 
peaceful uses of genetic engineering and biotechnology, especially for developing 
countries. It will assist thea in strengthening their scientific and technological 
capabilities in the field, helping vith activities at regional and national levels. In 
this regard, the Centre is exper.ted to act as a fDcal point for the network of affiliated 
research centres. It will also serve as a forua for exchange of information a110ng 
scientists of aeaber states. 

Aside from R + D; training of scientific and technological personnel from the third 
world - both at the Centre and elsewhere - will be one of its main functions. Advisory 
services will be provided to a .. bers to develop national technological capabilities. Among 
the other functions are a prograaae of bioinformatics, as well as collection and 
dissemination of inforaation. 

Voting for the proposal were Afghanistan, Algeria, Argenti~•. Bulgaria, Chile, Cuba, 
Greece, India, Italy, Mexico, Peru, Trinidad and Tobago, and Yugoslavia; against were 
Egypt, Pakistan and Sudan; and abstaining were Iraq and Nigeria. China, Indonesia, 
Mauritania, Thailand, Tunisia, Venezuela and Zaire did not participate in the vote. 
Membership attending the aeeting was coaposed of 25 of the 30 countries that have so far 
signed the Centre's statutes. 

Countries signing a protocol on the seat of the Centre in New Delhi and Trieste were 
Argentina, Bulgaria, Chile, Cuba, Greece, India, Italy, Peru, Venezuela and Yugoslavia. 

Social issues 

Hu .. n genetic experi .. nt 

The first experiment in genetic engineering on humans may be proposed later this 
year. A group of medical researchers at the University of California in San Diego and the 
Salk Institute believe that a rare genetic disease a110n1 children, Lesch-Nyha• syndroae, 
can be cured if a cloned human gene is inserted into the bone marrow of victims. 

The 1che11e will soon be presented to the Recoabinant DNA Advisory Cot11ittee (RAC) in 
the us. 

In 1982, the Californian aedical researchers isolated the human gene responsible for 
producing an enzyme, hypoxanthine phosphoribosyltransferase (HPRT). Children suffering 
frOll Lesch-Nyh• syndrome cannot produce thit enzyu. The devastin1 symptoms of the 
syndrOlle include .. ntal retardation, cerebral palsy and uncontrollable, self-mutilating 
fin1er-biting. 

Scientists at the Salk Institute have cloned and successfully inserted the sound human 
gene into mouse bone .. rrow, where it produced the enzyme. This success suggests that the 
process may work for Lesch-Nyham patients, once a strain of retrovirus (the carrier of the 
healthy gene) that will reproduce unassisted in the patient has been perfected. 

I I 
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HU1111n trials could begin in a year or two - after approval froa the RAC and local 
safety ce111aittees. (Extracted fro. New Scientist, 19 January 1984) 

Reculatory iss .. s 

New resulations for cene-therapy 

American researchers cont.-plating experiments in hu.an gene-therapy will probably 
face auch stricter controls. At its next meeting, the Recombinant-DNA Advisory Comaittee 
(RAC), the body that oversees auch of the governaent-sponsored research in genetic 
engineering, will d•bate a plan to tighten up its regulations in this controversial area of 
research. At present, proposals for research require the approval of a local institutional 
safety c011aittee only. The new guidelines will require all researchers who receive funds 
from the National Institutes of Health to seek approval for their DNA experiments fro• both 
the RAC and the National Institutes of Health. The new regulations would cover such 
experiaents as replacing diseased human tissue with genetically engineered cells capable of 
producing healthy tissue. They would include altering the DNA of human embryos outside the 
womb, but not other experiments on eab.ryos. The more i ... diate reason for the RAC's move 
is to endorse the now-defunct President's Coamission for the Study of Ethical Problems in 
Medicine and Bioaedical and Behavioural Research. The coaaission recoaaended in its report 
Splicing Life that the RAC "broaden its scrutiny" to include "issues raised by the intended 
uses of the genetic engineering technique". (Extracted from New Scientist, 12 January 1984) 

Canadian Comaittee to provide guidelines on biotechnology 

The creation of a National Advisory Co.11ittee on biotechn~logy has been announced by 
Canada's Minister of State for Science and Technology and for Economic Development 
Donald J. Johnston. 

The minister ha~ appointed 25 members drawn from the private sector, universities and 
government to serve on the c011111ittee. They will advise the minister directly on the 
development of biotechnology in areas such as energy, food, drugs, chemicals, plastics. 
mining and agriculture. 

The federal government has allocated $22 million to implement the national 
biotechnology strategy so that Canada benefits from new developments in this area. This 
strategy supports research networks, involving industry, universities and government, which 
concentrate on using biotechnology to enhance industrial development and the use of 
Canada's resource ba1e. (Extracted froa Canada Weekly) 

General and ai1eellaneou1 information 

Round-table di1cu11ion on BiotechnolOJY and the Third World 

A round-table discussion organized by the International Center for Law in Development 
and the Cn .. ncil on International and Public Affain, two nonprofit, public policy research 
organizations based in New York and working inf o1'118lly together on biotechnology and it• 
implications for developing countri~• was held in New York la1t September. Both 
organization• are concerned with increasing acce11 of the Third World to biotechnology on 
equitable teT111 and tracking the social and econ011ic consequence• of the introduction of 
thi• technology into developing countrie1, e1pecially for the poor. 

The objectives of the round-table were to rrovide an opportunity for those pre1ent to; 

Pool their experience and to learn about the interests, research efforts and projects 
of other1 related to both applied re1earch and research on the 1ocio-economic impact 
in the Third World of development• in biotechnoloay; 

Di1eus1 which of the iasuea related to develop11ent1 in biotechnology were not being 
adequately dealt with by the variou• organization• and in1titution1 concerned with the 
topic; and to 

Explore po11ibilitie1 for future co-operation among tho1e pre1ent. 
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Participants included scientists directly involved in research; members of 
international organizations, including the United Nations system, with active progra .. es 
related to the impacts of biotechnology; corporate executives, including both large 
corporations with R & D progra ... es involving biotechnology, and smaller companies whose 
activities are primarily related to biotechnology; and university-based investigators 
probing th~ impact of biotechnology on various socio-economic/scientific spheres. 

As a result of this diversity in participants and the complexity of the subject, the 
discussions tended to be far-ranging, but a central theme running throughout was the 
concern with the privatization of the scientific research being carried out, especially in 
developed countries, and the impact this would have on the ability of the developing 
nations (which already have a myriad of other problems in implementing successful R & D 
efforts in these areas) to benefit from such research either through their own R & D 
programmes or through the results of developed country efforts. 

The issue of privatization was of crucial importance to all participants in the 
discussion. Privatization affects all aspects of the emerging technology. but there was 
divided opinion on whether or not this would significantly restrict Third World access to 
the technology and the opportunity to benefit from it. Those moat concerned with possible 
negative effects of patent laws and other forms of privatization viewed this as likely to 
lead to patterns of Northern domination and control similar to what has been experienced in 
other areas of advanced technol~~Y· That is, the development of processes and products 
W\>uld occur first in the industrialized countries largely reflecting the priorities of 
these countries and then be transferred to Thi.rd World countries through marketing of 
products or licensing of manufacturing primarily on terms determined by the North. 

One of the more important results of such developed country dominance is that the 
problems faced by developing countries which are potentially addressed by biotechnology are 
not necessarily taken into account in R & D prograllllles conducted in developed countries. 

A related concern is that, unlike the Green Revolution where most of the basic and 
applied research was in the public sector, for-profit organizations are involved in 
biotechnology at the basic research stages, and are less inclined to be investigating areas 
which will not result in a product suitable for profitable marketing. 

Another argument was that the conaercial development of processes is crucial to 
realizing the potential of this technology through much more rapid and widespread 
dissemination than is likely to occur when the public sector is involved and that the 
processes or the products based on them are available to all interested parties. This 
earlier availability, some participants suggested, would be likely to lead to more 
extensive replication by Third World scientists. 

Host of the smaller companies involved primarily with biotechnology (as is the case 
with several of the larger corporations) msintain that they actively promote discussions 
through seminars, lectures, meetings, etc., between their scientists and scientists at 
universities and other research institutions, as well as other companies on issues related 
to basic research. They thus maintain that while the direction of their res~arch efforts 
may very well be.directed towards area• not of immediate concern to Third World scientists, 
the fact that they work for private companies does not infringe on the access of other 
scientists to their discoveries. It was suggested that the internal culture of many of 
these small companies was much more akin to the university rather than the corporate world. 

Another concern, which bridges both the privatization issue and the Third World 
capability issue, relates to access to gennplaam and the maintenance of existing genetic 
resources. The developed countries that are carrying out research involving biotechnology 
are largely dependent on developing countries for variety in germplasm. This dependence 
has not, however, significantly benefited developing nations as they do not effectively 
control these resources. 

Thia results in companies in industrialized countries being able to market products, 
based on gennpla&m originating in the Third World, without any payment to the source of the 
g!!rmplasm. 

A related question is how to maintain existing genetic resources. This question is of 
immediate concern as the diversity of existing genetic material is :ihrinking, and it is 
impossible to recreate this material once it is lost. There seemed to be unanimity at the 
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round-table at.out the vital il!pOrtance of preserving as auch as possible of the diversity 
of the world'• aenetic .. terial but no consensus about which institutions - private 
ca.paniea, goverm1eat agencies. or research institutes - should play what roles. 

Of crucial iaportance in developing policies to promote R & D activities in the Third 
World is the status of existing progr .... a and potential capabilities of these nations. In 
response to a auccestion that entrepreneurs based in developing countries should be 
enco~raged and relied upon to assure rapid progress from discovery to use. several partici
pants obserwd that the status of entrepreneurial activity in most developing nations vas 
not the s ... as in OECD countries and that private sector entrepreneurs would not be likely 
to perfora this function in the saae vay. Others based their observation on experience 
with recent iftllO'rations in agricultural technology, including high-yielding varieties of 
foodgrains. Scientific capacities in Latin Aaerica, at least, have not been developed by 
local private enterprise, but by the public sector and multinational corporations. In 
Mexico, for exaiaple. 95 per cent of funds for research coae from the government. 

One point which it seemed all present agreed on vas the necessity, if development of 
biotechnology were to take place in and for the Third World, for training of scientists to 
take place either through progra1111ea conducted in developed countries or expanded education 
and research facilities in developing countries. Varying points of view were expressed 
about the role which gover ... nta of developing countries should play in building up local 
capacity in biotechnology. Several participants pointed out the need for greater co
operation between the developed and developing countries in training Third World scientists 
and in providing other kinda of support for developing local capabilities in technology and 
related scientific fields. Others urged more co-operation among developing countries 
themselves. Still others urged that the task of strengthening capabilities in bio
technology, especially the c01111erical application of research, be left in the hands of the 
private sector. 

These two broad,iasue areas were viewed during the conference as playing a central 
role on the iapact of biotechnology on the Third World. Thia impact is viewed as likely to 
have both positive and negative aspects. A crucial question seems to be whether the 
negative iapacts of the technology, including displacement of existing sources of incClllle 
and employment by products not originating in the Third World, will precede, coincide with, 
or follow the benefits which will accrue to these saae areas, including greater 
productivity of existing resources, better control of disease, and other potentialities 
of biotechnology. (Extracted from report of round-table discussion on biotechnology and 
the third world, Rew York, 15 Septeaber 1983) 

World Genetic Conareas - New Delhi, India 

The 10-day World Genetic Congress opened with a call from the Prime Minister, 
Mrs. Gandhi, to scientist• working in genetic engineering to enture that the balanced 
genetic heritaae of all species which had evolved over million• of years is to be prP.served. 

The recent advances in re1earch in genetic engineering were most fascinating and at 
the same tiae fri1htenisw, Mrs. Gandhi told the asaeabled genetici•ts from all parts of the 
world. 

Mrs. Gandhi cautioned thee about possible unforeseen effects of genetic engineering 
and possible aisuse of the potential of genetic manipulation of life at the hands of thote 
whose motivation• •i1ht be different. "We have come to • stage when the sanctity of life 
u we understand it •1 be quettioned". 

She noted that genetic e,.ineering could be used to create better human beings but 
wondered at to who would decide what was "better". She felt that if new traits could be 
introduced in h ... n beisw• it would be de•irable to control tendencies towards violence and 
narrowne•• of •ind. Science ahould work for the harmony of people. 

Hrs. Candhi also called for conservation of genetic material and regretted that the 
earlier advance• in natural science had led to exploitation and denudation of natur•. In 
India, too, ever1one va• contcious of the genetic ero•ion in the Himalayan regions, she 
1aid, and .. ntioaed the effort• taken for con•ervation through the national bureau• for 
preservation of 1enetic resources and biotphere re•erves. 
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Co-operation: llr1. Ca•i ..... aailed the need for interMti-1 co-operation in the 
field of biotechnolOIJ. She nfernd in thia context to the 1etths up of a national 
biotechnol0&7 board in India. 

Dr. M. s. sw-inathu, cuiman of the national oqanili• c~tt .. uqed world 
1ove~nt1 to declare &••tic -t•rial a c~n herit•e aad •ua&elted the aettina up of a 
1lobal network of genetic reaourcea centre• to enable free exch ... e of genmpla-. Such a 
1lobal grid should be linked to •tional and ngional hybridiaatioa centre• to Mlp 
dnelopi• countries towards plant and ani•l conservation effort•, he aaid. 

1,..n though availability of genetic variability would not pro'Wide any insurance 
againat genetic vulnerability for .. ny developina countriea, they should be a1ai1ted in 
ani•l aad plant bnedina prog~a, said Dr. s ... inathan, vho ia Director of the 
International lice Research Institute, Manila. 

Dr. Svaaiaathan cited the national hybridisation gardens in sugar cane operated by the 
Indian Council of A&ricultun lle ... rch {ICAR) at Coimbatore and ea .... nore in 1outh India as 
a good ex-ple of oqaniaing "purpoaeful" cross-breeding centres. 

leferrirw to auggestiona about patenting of specific genea, he cautioned that it could 
lead to the .. eqeace of 90Dopoliea in genetic .. terial for specific traits. However, this 
could be avoided if a a..,le of existing variability vaa also •intained at a gover .... nt 
controlled genetic resource• centre, Dr. Svaainatban said. 

On the need for aobili•i• financial resources for genetic work, Dr. s ... inatban 
agreed with the suggeation of the Netherlands Govern11ent for establishing a world gene 
fund. Such a fund would help acrelerate collection• in endangered habitats, trair :i..'lre 
geneticists froa dewloping countries and organise international hybridisation gardens. 
(Source: The Hindu, 24 December 1983) 

Training opportunities 

As a result of a •-it conference of heads of State and Gover ... nt held in June 1982 
at Versailles, France, an International Metwork of Biotechnology •• created in order to 
aeet the shortage of aultidisciplinary biotechnologist• in aost countries. To meet the 
need• of developing nations, rraace, the United Kingdoa 1 Canada, Italy and Japan agreed to 
voluntarily participate in an international training network to assist and sponsor students 
froa those countries. Thia network will be baaed on centres already in existence. There 
ia scope for considerable variety in training courses and each centre will determine tht· 
aost effective vay in which it can Met national and international requireaenta. The aost 
importat aspect will be the prniaion o·f one-year courses with three to six aontha basic 
training in the esaential technoloaiea important to the practice and develop111nt of 
biotechnology. This would be followed by participation in a research progr .... appropriate 
to the student, hi• or her country of origin and the institution in which training was 
received. Aa the network beca11ea established, additional couraea will give aore eaphasi• 
to research technique• and projects. Short specialist course• will alao be developed to 
meet specific require.enta. Traini .. ia open to post-doctoral student•, enaineers and 
technician• wishing to continue ta.ir studies. 

ror further information plea•• write to: Secretariat International du Projet, lfaeau 
International de liotechnoloaie, 5, rue DeKartea, 75005 Paris, Prance. 

B. COUll'l'IY RVS 

Canada 

Financial 1rant1 to aid Caaa4ian reaeerch 

A •6-tlillton capital iDY••tlleftt arant frOll Canada'• Rational le1earch Council (llRC) 
will dewelop tbe Prdde lesional Laboratory at Saskatoon to an all-Cauda Pl1nt 
liotechnoloay Laboratory. The fund• will add a 2,IOO-.ter2 nteuion to the laboratory. 

AllOftl th• newly enlarsed caner•'• re1earch concentr1tion1, viii be nitroaen fixation, 
cell culture, fe111eatationa and new ltrain• of plant•. 

• 
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lleanvhile, QaeMc: i• 0out to inwat $21 •illioa ia bioteclmolau. The province'• 
•iniater of aciem:e a• tech•loey, Gilbert Pa..-tt•, .... a....-ced that the aover-nt
CNMd Soc~tf Cfakale de Fi•m:-nt will put $7 11illioa iDto '10-induatrial reMarch, 
aad expect• to beai• aeaerati.. re,,. ..... after the firat ,..r of operatioaa. Another 
$25 11illion vill e•tabli•• a corporation to u .. ertake nMarch aad development in bio
technolou and aedical area•. 'ftlia fund vill auaraDt .. the Hlari• of aore than 100 
scientists tiho vill be •plo,ed in the project. llost of thall caae fro. the A1erta, 
Mdenna • Harriaoa Laaat•ie•. Inc., in Montreal, tihich abut dOVB its research depart-nt 
tbia year. (latracted fiea •cCratrlill' a aiotechnolop ...,...tch, 19 December 1913) 

France 

liotechnolOIJ traaafer centre establi.._. in Mar .. illea 

The Provence-Alpee-CIDte d'Azur of France haa ita Ollll biotechnoloaJ transfer centre. 
It is the firat tiae diet a tme inatitutioaal interface .... been eatablished in France. 
Marseilles ia beca.i• a ki• of pilot unit, a link in the national network that the 
Mini•try of lnduat~ aad .... arch ia tryina to dewlap. The -in eleMnta of this network 
are bioe•ineeri .. in C:O...i ... e, 11icrobioloaical e111i ... ri111 in Toulouse, plant health ancl 
bioloay in llar .. illes, dairy biotechnoloaie• in Britta.,, pharmaceutical industriea in the 
Centre, and biore.-u ... vacci•• in lh&--Alpea. 

Ac111iniatratiwly, the Ceatn ia attac•d to the ... iwl Ch_.er of Commerce and 
Industry, and ia headed 1-7 Daniel Pardo, head of research at the CllllS on aaais-nt to the 
Centre. The initial taska of the Centre are to evaluate the reaion's potential and the 
i-diate needs of induat~, provide a technoloaical .. tcb, launch an info~tion neva
letter, ancl dewlop a tniai111 proar-. for personnel in the public and private aectors. 
The goal ia to bri• the •fund ..... taliata" out of their laboratoriea and eaae their 
blendins into the induatrial fabric, and em:ourage the entrepreneurial spirit. There are 
acme precedents ript, ia .. raeillea: 1-notech ancl Cerme. 

The next •t•e vill h iapl-ntation.. Fev c•paniea are able by thellael vea to carry 
out all the d.velopment plaaaea of nev techniquea and prod-.cu. Prototype development will 
be the job of the public sector.. A nowl feature: the Mndate of the tranafer centre vill 
be to 110Ditor contracts aad •ee that they are ca.pleted within deadline• c011pAtible vith 
Mrket d ... nda. Aa of now, one area ha• priority: the induat~ of eaaential oila and 
aroutica centered around Craaae (2,500 job•, one-third of the Depart•nt's exports, and 
15 per cent of world aalea in thia aector).. The uaefulneaa for tbia induatry of in vitro 
••thoda of culti•ati• plant cell• can eaaily be i .. sined. 

Other countrie• aEOUad the Mediterranean are becoai111 active.. The Heraklion Inatitute 
of liotechnolo11 in Crete baa a arowias reputation, aad Alaeria ha• alao recently .. de the 
decision to eas11e in biotedaaoloay. (Extracted fro. L'uaiae nouvelle, I Septeaber 1913) 

France atre9thena biotechnolop reaearch ancl co-OP!!'ation 

liotechnoloaiea .... t M aiven prlority both in France and in Europe, accordi• to what 
the Minister of lmluat~ aad a.March, •r. Launnt Fabiua •aid in a atateMnt on 
S leptmmber on the c..,.a of the Paateur Inatitute, at the inauauration of a "week of 
biotechnoloai••" and the aioumlbnaki• ceralDny for a buildi111 that will be entirely 
devoted to thoae tachaoloai ... 

The object of this iaternational biotecbnolosical network was to prepare for the 
future and uke •ure that it caa be controlled. 

The acope of thi• taak, the dif f icultie• it involYe•, the pro.,ecta it open• up, all 
obvioualy call for interutioaal co-operation, a aource of pro1rH• and .. tual confidence 
for countriea ia the •orth a• well H in the South. The network - the prHident of which 
is Mr. Pierre Dousou and die vice-pdaiclent Pnfeaaor Col-n, of the British Depart•nt of 
Indu•try - would not only .... ,. the exch ... e of information Mtw.en llellber countrie• 
(frence, Cnat lritaia, c.uda, J.,.n and the luropean c-nitiee), but would also con
tribute to the traini111 of future biotecbaoloaiaca and would una1• joint projecc1. 

In a1n .. at with the vbbea apnaaed ac the YertaillH •-it in 1912, the network 
viii alao contribute to illfl'OY• the tranafer of know-how frOll the •orth to the South. It 
would aark, the be1innina of a new etep toward • nev world econ011ic order of •hared proar•••· 
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The international network re9ained to M created, but the political deteraination to 
achieve it had beea clearly expn•aed at the hi1heat levels, and it could be one of the 
el-nts that could -lte it po•aible to ahap.e future society, baaed on 'the technologies of 
the future:' biotechnologiea, new .. terials, electronics, data-processing and robotics. 

The govern.eat has decided to take the following aeaaurea to help the expansion of 
biotechnologies ia France: 

1. Incentive state credits for biotechnological research vill be given priority in the 
Ni nth Plan budget. Credit• will be allocated by priority to joint projects of public and 
industrial research organisation• that would lead to an improve.ent of the technological 
lewl of Fnnch enterpri•e•. 

2. The authorities vill conaider iacreasinc the aeans devoted to baaic reaearch in 
research organization laboratorie•, and will also encourage the transfer of the knowledge 
and ltno1rhov thus acquired to the industry. 

l. One of the top priorities of the industrial aoclernization fund will be to consider the 
bio-industrial sector. It vill thus upaad and increaae the effort• -de by the Comiittee 
for the Develop11ent of Strategic Industries. 

4. Data and strain bank• will be created; they vill rely on the expertise of the Pasteur 
Institute. the lluseu• of Natural History and the Paria-V Univeraity. 

5. An expert-training progr .... (researchers and engineers) will be prepared during the 
next few •->nths jointly by the Ministry of Industry and Research and the Ministry of 
National Education. The Ministry of Industry and Research will redirect its research 
subsidies. 

6. Finally. the regjons will be aaked to define objective• and progra..es compatible with 
their scientific, technical and indu•trial potential. (Extracted froaAFP Sciences, 
8 September 1983) 

Po 11 i lluatratea focus of French reaearch 

On the first anniveraary of the •tart of a progra ... that is mobilizing all bio
technological reaources, the h~niatry of Reaearch and Industry toolt a census of French 
cQllP8nies that are concerned with biotechnology and are doing research in every direction 
in this field. The following table taken froa AFP Sciences of 13 October 1983 shows the 
existence of overlapping intereata among these coapanies. It ia the field of feraentation 
and cell cultuns for the production of food and agricultural products t~at coaea firat in 
attracting the aanufacturers' intere•t, just ahead of Mdical drug productjon. 

French research institutions fora closer links 

The Rational Center for Scientific laaearch and the IDA Rational Institute for 
Agricultural Re1earch have sianed a co-operation agre ... nt that provides for more closely 
linked re1earch effort1. Three and a half aillion job1, the feeding of the nation and 
rural area aanageaent depend on the activity of the agricultural and food •ector. The 
a•sociation between the•e two oraaaiaationa, aiaed at better 1atisfyina the future need• of 
that 1ocio-econ011ic area, will brine into aarono.ic re1earch the scientific knovledae 
acquired by the CIRS in fields of biolOIJ, cheai1try, engineerina 1cience• and 1ocial 
1cience1. On the other hand, the llllA's theaatic 1cope will help finalise SOiie of the•e 
departaenu' projecu. The two institutions have long co-operated with one another, 
•hari .. •everal laboratorie1 (phero.oaes at Saint-R..,-le1-Chevreu1e, nitrosen fixation at 
Toulouse) and progr-• huch as the "Moulor. fani' GIS (expantion unknown) for cereal 
i.,roveaent); however, th••• two or1aniaations wi1h to extend the scope of their •cti
vitiH in microbiology, 110lecular plant biolog7, plant pbyaioloaY, organic 1oil chellhtry, 
a1rochnhtry, proceH enaineeri111 for food and agriculture, forestry, studies of rural 
rra111:e (hi1tory, econo111, etc •••• ). (l.stracted fro• Chiaie Jlal!sine, October 1913) 
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l'IMluetrial Participant• in Biotechaoloaical Activitiee 

Drua• Regent• 
(iacludiaa (laclwHaa Pood & A1ricul-
ant ibiot ice• 110noc:lone tural producu Rav Materiah 
1-aolou antibodiee Clncludiaa •••d•, ciMllii •t !'%, liodearadatioa 
derivativea, . ..,.. food• 6 ani .. 1 feed• !ner1z:2r0duci!!I • Subject hol'llOnee) niaaent•> biopeeticide•) cepouDd• Anti-Nl lutant• 

Geaetic G3 lntergene Tranegene 
E111ineeri111, Tran .. ene RouHel-Uclaf 
Microbioloay Genetica Sanofi 

ltou .. el-Uclaf BSH 
Sanof i 

Cell Puai• lthone-Pouleac 1-.notech Clauee 
Bybridolab -· EIUI)•••· ltbone-Pouleac Roquette 

'° 1 • .,.. 
e111ineeriag 

l'eneatatioa aoueael-Uclaf Mel'ieux lnet. Lafal'ge-Copee IMC 
Cell culture• lthoae-Poulenc le 1. Bongrain Rhone-Poulenc .. Sanof i So di .. 

Merieux laat. Rhone-Poulenc 
Syathelabo Protex 

Pernod-Ricard 
Air Liquide 

lnattu- lthoae-Poulenc Bioay• Biolaf itte Degre110nt 
••tat ion, Biolafitte Nordon (Lyon• Water•) 
d•elo,..at Setric Geaeral Water 
of extl'action Technip (IFP) Company 
6 parifica- Speichim 
tioa pio- BSN 
ce•••• 

Stl'aia PaateUI' Muaeua 
collection• lnatitute 
Data bake 
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Peclenl Republic of Ger.any 

Ceraan State Univeraity - Buaineaa initiative in Berlin 

The Berlin Senate ha• officially &iYen the "green liaht" to the planned lnatitute of 
Cell Biology. The Berlin Senator for Science and leaearch ha• tran•itted to the Houae of 
Deleaatea a bill for dec:iaion, according to which the Province of Berlin jointly vith the 
Scherina.AC ia auppoaed to participate in auch an institute. aeainning in 1984 1 a nev 
atructure vill be erected on the land of the Max Planck lnatitute for Molecular Genetic• 
in Berlin-Dahl... Here, .. inly baaic reaearch in the area of cell bioloay and the 
i..,,.atigation of the applic•tion of aenetic engineering aethoda vill be carried on. ~ 
(Source: Europa Cheaie, 7 October 1983). 

Goverm1ent top! up induatry biotechnolOJY fund 

The Federal Miniatry for Reaearch and Technology (BtWT) of the Federal Republic of 
Germany haa agreed to contribute DM 4a. to the cheaical induatry'a DM 10.. biological 
ch .. iatry fund which vaa aet up in 1982. The caah vill be uaed to aupport univeraity 
reaearch in biocheaiatry, toxicology, pby•iological chelliatry, •icrobiology and related 
are••· Herbert Grunewald, chainaan of D9yer and preaident of the Ge111an ch .. ical induatry 
aaaociation, VCI, praiaed the aover .... nt'a contribution. In accepting atate funding for a 
fev large project• in biotechnology, induatry aaau.ea the reaponaibility to aee that the 
110ney ia uaed properly• GrUnevald aaid. He added that the reaearch ainiatry ia conaidering 
increaaina it• grant• to induatry for I & D peraonnel costs. (Source: European Ch .. ical 
!!!!• 24 October 1983) 

Sweden 

Thirty-five aillion Kroner annually for Svediah biotechnology research 

' The Adainiatration for Technical Development (STU) budget• about 35 aillion Kronor 
annually for biotechnical reaearch. Together vith Pharaacia, STU i• investing, for 
exa11ple1 18 •illion Kronor for reaearch in cell biology and gene technology over a 6-year 
period at the Vallenberg laboratory in Uppsala. In aany places there ia aabition for 
increased co-operation between universities and industry - the above is one example, and 
the KabiGen interferon project in co-operation vith Uaea University is another. 

Briefly, biotechnical research at the univeraitiea looks like thia: Uppaala: 
Advanced separation technique and research vith applications within human .. dicine, 
agriculture and veterinary •edicine; Stockhola: At the universities and at Karolinska 
Institute (KI) U.Unological and i ... notechnical research, as veil as studies around 
larse-acale extraction of biological aubatancea, is being conducted, at KI there ia also 
aen.-technological research and at the Inatitute of Technology there ia apparatus tech
noloay, fermentation technology, enzyae technology and aicrobiological synthesis; Lund: 
at K .. iCentrua the eaphaaia is on technical applications of biocheaiatry and aicrobiology; 
Goteborg: anaerobic bacteria and .. rine aicrobiology; U.ea: at the Unit for Applied Cell 
and Molecular Biology the huaan gene for the plaaainogene activator Ca blood protein) ha• 
been cloned, for exaaple. Other research centres are the National Bacteriological 
Laboratory (biotechnical production of vaccines and detection of infections) and the 
Wational Agricultural University (biological nitrogen fixation, biological diaease control 
and forest genetics). 

The COllpaniea in the forefront are KabiGen, KabiVitrua, the Diagnostics division of 
Pha111acia, further C.rdo, which - together with Sockerbolaget - own• KabiGen, new AC 
liotechnic• (together with Alfa-Laval) and the plant breedina c011pany Hillesho1. Per•torp 
hes al•o begun to look at biotechnology through, a110ns other thins•, certain inveat .. nta in 
a few U.S. gene coapaniea. Carbohydrate• and pro1taglandina have hi&h priority. 
(lxtracted fro• Sven1ka Da1bladet, 18 October 1983) 

lew c9any foned 

A new bioch•ical C011pany, liocarb Inc., hH been toned in Lund. Start ins in 
autUllft 1983, it will carry out development work in the field of biolosically active carbo
hydrate• on behalf of it1elf and of cu1t011tr•. The company i1 a •o-called intermediary 
f ina, which link• research to the need• of industry and society. (Source: 8ven1ka 
Dagbladet, 19 October 1983) 

" 
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Svitaerland 

Work scheduled for Ciba-Geip AC'• new laboratory 

Production of tiaaue plaaainogen activator (TPA) by biotechnology will be the .. jor 
project at Ciba-Ceiay AC' a new t20 aillion laboratory juat opened in laael. Switaerland. 
Ciba plans to invest considerable reaourcea to scale up TPA output. either by cloning in 
llicrobea or by culturing human cells. 

The TPA ayntheaia aethod Ciba haa choaen - bacterial cloning or -.Han-cell culture 
- will depend on how iaportant glycoaylation of the native molecule turns out to be. 
lnough aaterial ia expected to have been ayntheaiaed by late 1984 to start clinical 
trial a. TPA. which baa already been cloned by Cenentech. Inc.• of South San Francisco. ia 
expected to aave the livea of heart-attack victiaa by reopening clo11ed coronary arteries. 

Other therapeutic products to be cloned in Ciba'• new laboratory. which baa pilot
plant capacity of several thousand litres. includes the protease inhibitor eglin. which the 
fir.'• acientiats think .. , be useful in treating eaphya ... and septic shock. Eglin. 
secreted in nature by leeches after attaching to their boat. liaita tiaaue destruction by 
the enzymes that break down "neutral" proteins. auch aa elastaae in the lung, during aicro
bial infection. la the aaae way. it ia thought thia inhibitor can control the attack on 
body tiaaue by cathepain c. an enayme that bacteria release when they are lyaed by aacro
phagea during severe septic infections. 

Yields of eglin cloned in Escherichia coli average 10 ailligra ... a per litre of 
fermenter broth, and are not conaidered to poae a problea. The problem could well be 
establishing the biological activity of the product in humans. 

Another of the company'• research product• on the way to c01111ercialization ia a 
tiaaue- culture aeth~ for producing the sedative acopolaaine from the plant Hyoacyaaua 
aegypticua. Researcher• are uaing air-lift fel'llentation to grow the auapended plant 
cells. Yields of the drug must be enhanced by a factor of one thousand, moat likely by 
using protoplaat autation and aomaclonal variation. Genetic engineering could be uaed as a 
laat resort. (Extracted froa McGraw-Hill'• Biotechnology Newawatch, 21 January 1984) 

United Kingdom 

£1.4 million for 1enetic engineeri!!I research 

A £1.4 aillion government-sponsored baaic research progra ... in aenetic engineering 
was announced laat autwan. Pour big aroupa - Glaxo, Shell, Unilever, and May and Baker -
have joined it and three more C011panies are now heing sought. The five-year progr ... e will 
be run by the Institute for Biotechnological Studies, a resource centre aet up on aini .. 1 
initial funding by University College, London, Kent University, and the Central London 
Polytechnic. The Depart .. nt of Trade and Industry is providina half the money, .. tchina 
the contributions from industry. The scientific progra...e has been designed to inveatiaate 
aeneric problems in the extanded uae of biocatalyata. The progra ... will focus on the 
creation of a UK centre of expertise in the extended use of aicro-organiama as catalysts, 
especially in i..obilized form. The interdisciplinary research team will be drawn fr011 all 
three acadeaic centres, with a nucleus of 24 acadeaic staff, 50 poat-graduatea, and 18 
technicians. (Source: The Guardian, 6 Septeaber 1983) 

Wew rro1r .... of collaborative research into enzl!!s 

Private UK fir.a will fund a new proar .... of collaborative research in univer1itiea 
to inveatiaate fundaMntal propertiH of enzymes. ICI, Glaxo, Shell, Tate • Lyle, Unilever, 
Vellca11e and leech .. • will sit on the steerina c011111ittee for the proara ... that will draw 
on expertise froa l11Perial Colleae, lirkbeck Colleae, the Medical Research Council and 
other in1titution1. One ai• of the proara .... will be to i111J>rove enzJ118 activity using 
aenetic engineeri... ln.,.ea are widely u1ed in the deteraent industry, for tannins 
leathers, in ... t tenderizer• and a• feedatuff additives. (Source: New Scientist, 
1 Decellber 1983) 

Gover11111ent •ueport to lriti1h biotechnolo17 

Lona be1et by hiah taxe1, powerful labour unions, and an antibu1ine11 imaae, Britain 
has launched a .. aaive c .. pai1~ to bolster its technology base and attract new overseas 
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inwat..nt. The drive is ai.U partly at traditional .. nufactu-rinr induatriH (especially 
in the ecollOllically depreHed lo-rth and Veat) 1 but .oat of the pl ... are beina reserved for 
aev technology ventures by both fonian and d-•tic c•paniea. 

liotechnolou is dated for special treat.ant in the aoveT••ent • • sch.... ly 1990, 
the vorld .. rket for biotechnology products could hit $30 billion, from an eatieated 
$17 billion in 1980. 

lritiah researcher• have always held a ca..andina poa~tion in biotechnology, but the 
field is only nov saauaing a co.mercial look in lnaland. The first international bio
technoloay conference - last May'• liotech '83 - ••• held not in the US or Japan but in 
London. The DepartMnt of Industry (Doi) announced last year that it would award about 
$28 aillion (198l dollars) to nev biotechnology ventures by the end of 1985, and 110re 
later. For foreian or dOlleatic biotechnology coapaniea, Doi has tabbed a.averal processes, 
products, and techniques that .ay qualify for support (in certain caaea grants of a third 
or aore of capital coats). For a c•pany uncertain about it• capabilities in biotechnology. 
the fOVer ... ent vill even pay for a consultant to help executives aak~ up their ainda. 
Funding of up to 50 per cent ia offered for strategic studies and risk aaaea ... nt, up to 
75 per cent for feasibility studies on specific product• and processes, and 100 per cent 
for proble.-aolving studies (priaarily for ... 11 and Mdiua coapaniea vith specific 
technical or aanufacturina probl ... ). 

Until recently, however, c01111ercial biotechnology ventures have been pursued lea1 
energetically. A lapse of business acumen occurred in the aid-1970• vhen Cesar Milstein -
then a researcher vith the gover1111ent'a Medical leeearch Council (MIC) - developed a 
hybridoaa technology for aaltina aonoclonal antibodie1. Fev in England then HV aono
clonal1' huge diagnostic and therapeutic potential, and the technique vaa 1eized by 
re1earcher1 el1evhere. The British governaent responded in 1980 by creating Celltech, a 
biotechnology c•pany now located in Slough, Berkshire, on London'• ve1tern outa1tirt1. The 
coapany ha1 lince bec°'9e a ujor force in recoabiunt DIA contract research and in the Hle 
of diagnostic kits, enzyaea, and cell hybridization processes. Last autuan Celltech opened 
what it claiaa ia the world'• largest aonoclonal production facility, vith a farmentation 
capacity of aore than 300 litres. Mot only vaa Celltech forged with about *27 aillion in 
public and private funds, but it va1 al10 given exclusive access to all of MIC'• iaonoclonal 
R 6 D. One result was an uproar aaona other biotechnology companies, charging that 
Celltech was given an unfair advantage in the nev process. Another result, according to 
Mii:'• Jaaea Govan•, was a nev corporate interest in biotechnology - especially in products 
and proce1aea already under study in governaent laboratories. 

At about the saae time, ICI (Britain'• largest cheaical coapany) was readying a nev 
proce11 for aakina ainale cell protein, at Billin1haa. Several ca.panie1 had atteapted a 
•iailar proce•• - u1ina natural bacteria to aake high-protein feed additives froa 
Mthanol - but were hindered by cont•ination probl••· ICI deviled an entirely new con
fi1uration, at a co1t •o far of about $150 aillion. The company is now the world'• only 
c01111ercial producer of ainale-cell protein (althouah at lea•t one US coapany ha• announced 
plan• to enter the bulineH). ICI-Billi•h• can turn out up to 60,000 ton• of "Pruteen" 
per year in it• 1500-cubic Mtre f eraenter. Priaary aarket• are in We•tern Europe, where 
Pruteen i1 being boo•ted aa a replac.-nt for •o,"a and other conventional protein aource1 
for ani .. l feed1. 

Celltech and ICl are allOftl the Ult'• ao•t vi•ible biotechnology leader1, but 1everal 
other• are becoain1 internationally proainent: 

PA Technology i1 one of the nation'• leadina contract biotechnolo1y 
I 6 D 11boratorie1. Project• foc:u• on proce•• de•i1n and 1cale-up, enzJllll, 
bio•en•or• and bioelectronic•, diaano•tic•, and plant 1enetic1. 

The Leice•ter Biocentre ia a new joint ,,.nture between Leica1ter Univer•ity (long 
recognized for its aolecular 1enetic• •kill•), the gover ... nt, and private indu1try. 
The partner•hip will foc:u1 on ba•ic 1enetic re•earch and contract I 6 D, and provide 
1raduate proar .... • in aene aanipulation. 

Cruachan Cheaical (Livin1•ton, Scotland), a broadly ba•ed biotechnolosy firm, ha~ 
recently introduced a line of rea1ent• for the •olid-pha1e •ynthe1i• of sene fra1-
.. nt•. The product• will 1oon be expanded into a coaplete •y1tem for automated 1ene 
1yntheah. 

• 
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Inven•k le•earcb (lllaHelburp, Scotland) ia a priaarily contract aedical and 
bioloaical R & D caapany. Fields of •tudy include ..... 1ian cell culture and the use 
of aonoclonala as tuaour cell aarker• and in diagnostic kits. One exaaple: a kit to 
identify the potentially fatal cyta11egalovirua in pregnant voaen. (Extracted froa 
Hiah Technolop, Decellber 1983) 

Interferon aay be on sale in Britain before end of year 

The British subsidiary of an Aaerican pharaaceutical coapany, Kirby-Warrick of East 
Anglia, is hoping by the end of the year to sell genetically engineered interferon to 
hospitals apecialiai .. in the treataent of cancer. It has asked the co ... ittee on Safety of 
Medicine• for a licence to sell interferon for the treataent of tvo specific diseases, 
probably cancer of the kidney and cancer of the bone-aarrov cells (ayeloiaa). The parent 
c•pany, Schering-Plough, aade a aiailar request at the end of lHt year to the US'• Food 
and Drug Adainistration and vill soon ask for peraiasion for interferon to be sold in the 
US as a prophylactic against the COllllOn cold. Interferon could be on sale in Britain 
before thi• becau•e obtaining approval in the US is slow. 

The co•t of treataent with interferon is likely to be siailar to the coat of the aoat 
expensive conventional drugs - aore than £5,000 for a coaplete course. (Extracted fro• Nev 
Scientist, 23 Pebaaary 1984) 

United States of America 

14 KIT projects share aicrobiolo17 1rant 

Fourteen reeearch projects in aicrobiology at the Massachusetts Institute of 
Technology will ehare grant• hoa a fund Ht up by w. R. Grace 6 Co. of tfev York. latab
lithed in July 1982, the fund provides MIT with $6 million to $8.6 million for microbiology 
research over five yeat•• The grants are awarded annually for projects selected by a joint 
COllllittee repre1enting the university faculty and the cheaical company's aanagement. 

Thi• year'• 14 projects are: 

Bioapecific adsorption with i1111Unoadsorbent• for isolation of biological compounds. 

Microbial production of serine. 

Overproduction of threonine, and enzyaatic synthesis of specific dipeptidea. 

lnhaac ... nt of selective i1111Unity to infectious agents. 

Itolation of yea1t nuclear cytochro.e genes. 

Liquid-liquid extraction of biopolymer1. 

Clonina Caenorhabcliti• ele1an1 gene• by purification of DIA from free duplication. 

lnsyutic 1eparation of rac•ic aixturet of hydroxy coapound1. 

Structural ba1i1 of protein 1tability. 

The111al 1tability of protein1. 

Conetruction and production of active enzyme frasaent1, and polyproteina with aultiple 
activitie1. 

Co1'7nebacteri ... 1lutaaiwm 

Plaaid biology. 

Nev concept• in bioreactor operation•. 
(Extracted flOll McCra.,.Hill'• Biotechnolo1y Nev1watch, 2 January 1984) 

Nev trade 1roup 

Eleven US biotechnoloay firm• and one technical publi1her have formed the A11ociation 
of Biotechnology Collpanie1 - a new gene-1plicing trade group. The organization i1 the 
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1econd of thil t:rpe in the biotechaoloSJ field; it rivals the 3..._...,. Indu1trial lio
tec:hnolou A1.ociation, whic• •• fomed three years ago by HftD co.panie1. 

Prc.oters of the nev 1ro.., Hy that the field has becc.e bis .-uah to ••port two such 
1roupa, and that IIA tenda to repreaent the interests of large c...-aie1, including several 
traditional cheaical and phamac:eutical concern• that have entered the field only as a 
secondary activity. In coatraat. the nev AIC is being billed aa aort of a .. common .. n• 1 
1roup .. of aall and •erai• biotechnology enterprises. The larger IM charges $10,000/year, 
while ABC'• annual duel ($75) are far aore aode1t. 

One of the regulatory iaauea that ABC will be looking at ia aa interferon decision by 
the US Food and Drug Adainiatratioa. FDA says interferon .. nufacturera auat obtain written 
atate.enta explaining hov laboratory cuatoaers vill use the aaterial in clinical tests, and 
stating the a.ounts involved. Shipping coapaniea also aust verify that the laboratories are 
actually conducting proper research. Manufacturers, says FDA, should investigate all 
improper-use allegations. (Extracted from Cheaical En1ineerina, 6 February 1984) 

Yugoslavia 

Serbian industry to invest in new R & D effort 

Yugoslavia is aoving this aonth to develop its fledgling biotechnology R & D effort both 
nationally and internationally. An initial plan to expand the pha~eutical industry of 
Serbia, the country•• aoat populous republic, by :etting up a research and development 
facility for recoabinant-DllA technology is about to be extended to other industries as well, 
notably food-processing and cheaicals. Even the Zaatava aut0110bile factory at Kragujevac 
near Belgrade, which aakes cars under license to the Italian Fiat works, is expected ~o 
invest in the biotechnology progra..e. 

Molecular bioloaist Vladiair Gli1in of the University of Belgrade is directing the 
expansion. A decision of Serbia'• parlia.ent adopted last July ...Se "genetic engineering and 
biotechnology" one of the republic's two main industrial priorities for 1984, the second 
being electronics. Initial e8phaai1 was all on pha'E98ceuticals, but as the year began, the 
other industries aoved for a share of the R & D potential. The 1iae and shape of the final 
progra .. e should be spelled out by the end of this month. 

Professor Glisin served on the site selection C0111aission of UIIDO, the United Nations 
Industrial Developaent Organisation, in its search for a country to host an International 
Centre for Genetic lngineeri• and Biotechnology. Glisin notes, there is little or no 
indigenous drug production; 90 per cent of the country'• phanaceuticals aust be iaported. 
(Extracted fro• McGraw-Rill'• liotechnologx Nevavatch, 16 January 1914) 

C. RESIAICR 

Research on hUllan 1ene1 

Gaatric hybridCllla cell• 

lesearcher• of the leijiaa Municipal Cancer Prevention Inatitute have 1ucceHfully 
cultured the first aa•tric hybridOll& cells in China, an iaportant de,,.lopaent in the key 
national acientific task of aaatric-cancer prevention research. Produced through tuaour 
hybridisation, thi• cell .. cret•• i1111Uno1lobulin. The moat outatandina characteristic• of 
the cell are that it can be cultured externall1 to the hU118n bod1 aad that the i1111Uno1lobulin1 
it produce• are specific and can dbtinguilh cancer cells and carry "killer a1enu" auch H 
cytotoxina, which inhibit the arovth of cancer cell•. Scientiat• are purauin1 their research 
in order ulti .. tely to .,,1, the dru1 to earl1 diap10•i• and treatment of aa1tric cancer. 
Accordina to experts, thb re .. arch was ri1orou1 in design, advanced in •thocl and equal to 
world 1tandard1. (Source: a..in Ii.,!!, 2 October 1913) 

eu .. n alpha 2 interferon DllA in1erted into •• •ubtili1 

The hWIAn alpha 2 interferon DllA •e ... nt can be in1erted into the lacillu• aubtili1 
bacted•, which tMn .. cret .. h ... n alpha 2 interferon, accordiaa to c. Weh.,..n of ilogen. 
Currentl1, the interferon i1 produced by 1eneticall1 enaineered I. coli, but only 1-2 1ra .. e1 
of interferon can be extracted fiota 1 litre of au1pended bacteria. since I. eubtili• 
1ecrete1 the interferon, the 1ield can theoretically be increa1ed by a factor of io. Actual 

• 
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yield vaa not this hi&h. perhapa because I. aubtilia ...,.ea break down the interferon. 
lleanvhile. ecientiata at C.-ntech are att..,t11• to produce In-1_. in yeast. c-. 
interferon ia the aoat likely interferon to be used aa an anticancer druc. and liocen ia nov 
testing it in h-n easer patients in the lletherlanda. (Soun:e: Science Neva, 
l October 1983) 

Gene c•trolli• external secretion discovered 

A cene that coatrola external secretion of aubatancea auch aa inaulin and growth horaone 
baa been diecownd bJ the Japanese lnatitute of Physical and C..._ica':. ateaearch. The 
discovery could allov ... a production of aubatancea fro. colifora bacilli, since useful 
proteins could be aecnted. The gene, diecovered in bacillua 170, can be inserted into 
coliforw bacillua uains plaaaid vector Ptll9, and haa been used to produce penicillinase 

·"" externally. Colifom bacilli usually produce useful aubatancea internally, so that 
production of a particular aubatance never exceeda the a.ount the bacteria theaselves need. 
Separation of uaeful product• ia also very difficult. The nev cene allows external 
production of up to 80 per cent of the product. (Source: Japan Ch•ical, 10 June 1983) 

More iui&bt into retinoblaat•a 

The loaa of an entire chroaoae111e haa been implicated in retinoblast011a, a cancer 
tranaaitted bJ inheritance of specific genes, according to reaearch carried out at the 
University of Utah. the finding suggests that ae111e compound• auapected of causing cancer .. Y 
do ao in vaya other than inducing genetic .. tation. Some h ... n retinoblastOlla tumour cells 
contain two copies of chro.oae111e 13, although peripheral blood cells contain one chromosome 
13 vith a mutant gene and one with a normal gene. Thia .. y indicate that the chromoaoae with 
the normal allele vaa loat during retinal tissue development, allowing the remaining 
chromosome to be duplicated, thus permitting the autant retinoblastCDa gene to be expressed. 
Moat oncogenes already characterized are do.inant at the cellular level, but the retino
blaatcaa gene appears, to be recessive. A scientist at the MaHachusetts Eye and Ear 
Infirmary stated that children of former retinoblaato.a patients should have funduacopic 
exaainationa every few aontb• until tvo years old, and leas frequently until five. Early 
detection results in an 85 per cent cure, often without loss of the eye. Genetic screening 
would spare children additional testing if they did not inherit the mutant gene. Potentially 
carcinogenic agents .. y act by causing chroaoacae alteration as well aa gene mutation. 
(Source: Medical World, 26 Sept•ber 1983) 

Saallpox vaccine'• new job 

Using recombinant D11A technology, researchers have created three new vaccines by 
coupling cene• fna hepatitis I, herpes aiaplex and influenaa viruses to the innocuous 
vaccinia virus. Vaccinia (cCNpox) has been used for nearly 200 year• to vaccinate against 
its cheaical cousin, ... 11pox, and is responsible for the eradication of that diaeaae. The 
spliced-on 1ene• direct the vaccinia to produce proteins characteri•tic of the parent virus, 
and the protein alert• the i1111Une ay•tea. When that protein is encountered in an infection, 
the i1111Une ayatea will go after it and preaU11Ably get the virue •• well. The orcaniaa reacts 
as if it h infected not only by vaccinia, but by, for n•ple, herpes. So the animal aount• 
an i1111Unoloaical reaponae in defense against herpes. Vaccinia have been u•ed with aenea from 
each of the tbne viruHa to provoke antibody production in rabbits at a level that, in 
hU11ana, would protect frOll di•••••· And usually lethal dose• of herpes failed to kill •ice 
vaccinated with the herpes aillplex-vaccinia virus. The researcher• •elected an accOlllOdating 
host - unlike ...., other virus vaccines, the hardy vaccinia does not need refriaeration and 
tolerates freeae-dryiag. It can be adainiatend with a pinprick. Moat illportant for the 
recoabinant DllA technique, the virus has a lona DllA 110lecule capable of incorporating new 
1enea. (Extracted fl08 Science Reva, Vol. 124, loveaber 1913) 

lratein-larr viru• 

!patein-larr virue, a herpes virus that caueea 110DODUCleoai• and is believed to cauee 
Burkitt'• 1,.,.._., hH aov been linked to a rare form of brain cancer. Scienthta fr• 
Harvard, Yale, the Center• for Di••••• Control and the University of Penn•ylvania report in 
the September 29 II.JM fiadiag the virus in central nervous ayat• lyapho11aa in five 
patient•. Thay did not find the virus in surrounding brain ti11ue, indicatina, they aay, 
"induction of the l,.phoma bJ !patein-larr viru1". (Extracted froa Science lewa, Vol. 124, 
loveaber 1913) 
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lole of om:op•• 

hHarch on oncas•ne• ia part of the oagoi• fiaht qainat cancer. ae .. arch indicatea 
that a combination of two different tJPe• of oacoaene• ia neceHary to triaer the t..our 
phn•anon. llomal cella tranafonaed by an injection of one tJPe only vill fora tmoura 
vhich arov only to a liaited aiae. and then atop. Thia ia contrary to the cell arovth 
trigend by ccmbined oncoa•ne• vhich fo~ tu.ours that arov until they kill the hoat. The 
poaaible com:luaion ia that cam:er ia a tvo-atege proceH. (Source: The lcoac.iat. 
26 ••au•t 1983> -

Jaea••• and US t .... clone blood-preaaure protein 

Tvo laboratoriea claia to have cloned h .... a renin. an eluaive peptide implicated •• a 
hiala-blood-preHure triaer. A lyoto Uniwraity Medical School reaearch te- headed by Prof. 
Shiaetada Makaniabi reported they bad cloned the renin gene. California Biotechnology, Inc. 
(CII) baa reported a ai•ilar feat and are attemptina to clone the aene for another enzyme 
[prea .... bly •naiotenainogen). 

The aiJU of the ttlO t.... are to produce enouah renin and a•ioteaainogen for 
a941ueacina, detemine their thne-dimeaaional atructure1, and then deaip epecific inhibitors 
to th-. larlier this year Makaniahi and co-worker• deduced the -ino-acid •...-•• of rat 
a•iotenainoaen fl09 it• c:DRA blue-print. Mov they report that h..an renin'• 1enetic 
s941ueace codes for a 406-a•ino-acid 1lycoprotein. The first 20 -ino acida are a signal 
peptide; the next 46 are a preprotein aegment, followed by the renin A and I chain• of 293 
and 47 a•ino acids, respectively. The 1>11A sequence is about 70 per cent homologous vith 
mouae aubliaxillary renin, vhich until nov vaa the .. jor aource of readily obtainable research 
renin. 

In the joint reaearch project, Prof. laauo Mura'-i, depart .. nt of applied biology and 
science at Taukuba University, uaed a .ouae-renin cDRA probe to find the h..an cDllA segment 
copied from the lllllA of kidney vaacular tiaaue of hypertenaive patient• - tissue which vaa 
actively secreting renin. Murakami'• co-vorkera took the enzymatically-copied cDllA to 
Nakanishi' a lab, vhere they succeeded in clonina it in Eacherichia coli. They are also 
tryina to iaolate the aene directly froa h...an chroaoa011ea. 

Renin research in Japan is taking three directions. Aaai1tant Profeaaor lunio Yamane in 
Murakaai' • depart•nt ia vorking on acalinrup bacterial production of renin, as well aa 
de¥elopina a direct enayae-linked i ... no-aaaay for the molecule. 

Prof. lkuo Morisuchi of the depart•.nt of phamacy, litauto University, b doins a 
three-dimnaional c-,uter analyab of renin' • structure baaed on theH first reports of itl 
aaino-acid sequence. From thh, he hopes to design and acreen renin-inhibitor drus•· 

Muraka•i'• aroup i• also looki .. at hereditary hi&h blood pressure by analyai .. the 
renia 1en1 Hquencea of atrain• of laboratory rau vith •orbid hJpertenaion. (latracted from 
Mc:Grav Rill'• liotechnol017 Mevawatch, 1 lov .. ber 1983) 

Synthetic 1rovth hor110D1 

Doctor• in San Francisco vho have uaed 1rovth honone to increase the hei&ht of •hort 
but othenriae healthy children have iaaued a varning aaain•t the indiacri•inate use of the 
drua. The doctor• frOll the pediatrics depart .. nt at the University of California in 
san rnnchc.o (UCSF) Hy that the "extrapolation" of their results to juatify vicleapread use 
of the arovth hor11one for abort normal children would be "pre•ture and unwarranted". 

their reaearch and c011111nt• COiie .. id a 110Unting controver•y in the US OYer whether 
healthJ children ahould be 1i•1n a drua to achine a "deairable" heipt - e.,ecially vhen the 
lona-tel'tll effect• of the dru1 are not known. It ia poaaible that in larse do••• the 1rowth 
hor11on1 could cauae aiganti .. and acr0111galy - the abnormal enlar1 ... nt of boaea. 

The controveray ha• ari••n becauae it i• now poaaible to .. k• •irtually unlillited 
quantiti•• of aynthetic human 1rovth hormone uaina r1ce111binant-DllA technique•. lt is 
expected that in 1984 the rood and Dru1 .Adtlinhtration will •PrOYe uH of the drus for the 
treat .. nt of children with hypopituitari .. , in which defect• of the pituitary alaad reduce 
the production of arovth holllOll• and i•pair a child'• growth. 

• 
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The San Francieco study, which vaa published in the Nev Enaland Journal of Medicine on 
27 October, involved 14 healthy children, aged froa four to 15 years. Who had normal levels 
of growth hormone in their blood but vere growing froa 2 to 4 ca a year leas than usual. 

Doctors injected the children vith natural hmaan growth hormone three tiaea a veek for 
six aontha. Six of the children responded and alaoat doubled their previous growth rate. 
The rate fell again when they vere taken off the drug for six aontha. Four of the children 
vere introduced to the drug again and the s-e thing happened. They grew by 1 ca per year 
with treataent and by 4 ca without treataent. 

One iaportant finding vas that the level of so.atoaedin - a growth aediator - in the 
syatea did not predict which children would respond to therapy. It had been widely thought 
that short children with normal or high so .. toaedin levels would respond better to therapy. 
But children vith lov levels also benefited, according to the UCSF's research. (Extracted 
fro• New Scientist, 10 November 1983) 

Gene aarker for Huntington'• chorea 

A Venezuelan waaan with 14 children died of Huntington's chorea aore than a century 
ago. Nov her faaily tree of more than 3,000 aetabers has provided the key to identification 
of a genetic marker for the chorea and determination of the chromosoaal location of the gene. 

This discovery is the first success of recoabinant DNA methods to find a gene whose 
location had been unknown. The technique is expected to allow diagnosis of Huntington's 
chorea before any ayaptoms are evident. 

More than 201 000 people in the United States alone suffer froa the symptoms of 
Huntington's chorea, usually beginning after the age of JO. The hereditary disorder cau1e1 
involuntary movements, intellectual iapairaent and psychological problems, especially 
depression. Every chil~ of a parent with the disease has a 50 per cent chance of having 
inherited the disorder, but there has not been a way of determining whether or not an 
individual has the disease before symptoms appear. About 100,000 people in the USA have a 
parent with the disease and don't know yet whether they have it, and thus whether they could 
pats it on. 

Tlte genetic marker for the disease is a 1equence of DNA lying close to the gene. 
James F. Gusella of the Massachusetts General Hoapital in Boston found that depending on the 
1equence, a DNA-cutting enzyme can give one of four different patterns of DNA pieces. In an 
individual family, one of the patterns is aasociated with the defective gene cauaing 
Huntington'• chorea. Other member• of the family showing the tame pattern are very likely to 
have the di1ea1e. 

The firat hint of thi• linkage vat in a large US family in Iowa. The linkage vat 
confirmed with data from the Venezuelan faaily. An expedition of inveatigators from 18 inati
tutions, led by Nancy Wexler of the Hereditary Di1ea1e Foundation in Beverly Hilla, California, 
performed neurological examination• and collected akin and blood 1ample1 from 570 meabera of 
thi• family who still live in a tiny village built on stilt• in a remote lagoon. 

The Huntington'• chorea gene vat localized to human chromosome four by Guaella and 
Susan L. Naylor of Roawell Park Memorial Institute in Buffalo, N.Y. (Source: Science Neva, 
12 November 1983) 

Protein secretion aid 

U1e of a gene to help E. coli to 1ecrete desired proteins will aid biotechnology, 
according to K. Horikoshi of the Japanese Institute of Physical and Chemical Research. 
Without the new 1ene, the outer ... brane prevents up to 80 per cent of the desired protein 
from leaving the cell. With the gene, 90 per cent of the desired product is secreted into the 
culture medium. The new gene ha• been used to aid production of penicillinase, which was 
secreted into the aurroundina mediu• in pure fo111. The sene could also be u1ed to aid 
production of protein• such •• insulin, interferon or 1rowth hornone1. (Source: !!! 
Scientist, 29 Septeaber 1983) 
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Olroao•a.al cha!WH obaened in ulignancy 

Olro110so.al changes have been observed for the f irat tille in cultured cells that become 
apontaneoualy .. 1ignant by acientiata at the Loa Ala.oa National Laboratory. Such changes are 
closely associated with cell i .. ortaliaation and other early stages of cancer. The fact that 
spontaneous developaent of cancer cells was preceded by the appearance of extra chroaoaoaes 
and DllA .. terial inside the cell suggests that cell culture models used to indicate possible 
carcinogens aay not be as dependable aa currently believed. Cultured cells can become 
cancerous without exposure to radiation or chemicals. (Source: Cheaical and Engineering 
.!!!.!!• 11 July 1983) 

Myelin aene identified 

The rapid tranaaiaaion of signals along the long, output ara of a nerve cell depends on 
the insulating coating ayelin. The .. jor structural protein of this aaterial ia abundant in 
the central nervous syatea and represents 30 per cent of the total protein. Thia ayelin basic 
protein ia very siailar in rodents, pigs, sheep, cattle and huaana. Scientists have now 
identified a rodent gene that produces it. They expect this finding to aid study of such 
hUll8n diseases as multiple sclerosis or Guillain-larrf Syndroae, in which ayelin deteriorates. 

The recent studies used brains of 18-day-old rats, at which age the greatest amount of 
ayelin is synthesized. Messenger RNA, the aoleculea that carry information from the genes to 
the protein-making machinery of cells, was isolated and used aa a template for aaking DNA 
aoleculea called cDNA. The scientists used the known aaino acid sequence of rat myelin basic 
protein to chemically synthesize abort pieces of DNA that would bind specifically to the cDNA 
representing that protein. When they analysed this cDNA they found it to match at 126 of 127 
positions, the reported amino acid sequence for one of the tvo ayelin basic proteins from the 
rat. Tvo different species of rat were used in the determinations, therefore this single 
variation is likely to reflect a genetic difference. 

The shiverer mouse is a mutant aniaal in which ayelin is not properly wrapped around 
nerve cell fibres. At two weeks old the aouae ahova treaora which eventually lead to seizures 
and death. These mice have leas than one per cent of the no~l levels of myelin basic 
protein and it was found that shiverer aice make no messenger RNA that corresponds to the rat 
ayelin basic protein messenger RNA, and analysis of the shiverer DNA indicates pieces of the 
gene are missing. (Extracted from Science Neva, Vol. 124, 26 November 1983) 

Monoclonals could prevent autoi..une diseases 

Monoclonal antibodies could be used to prevent or suppress autoiamune diseases, according 
to researchers at Stanford University. Antibodies reduced experimentally induced autoimaune 
diseases in mice with multiple sclerosis, ayaathenia gravis and systemic lupus erythematosus. 
Moat patients with autoimaune disorders are heterozygous for a particular la antigen. A 
aonoclonal antibody directed against one of the Ia genes inhibited production of antibody to a 
corresponding synthetic peptide. The response did not require continual injection of the 
antibody, persisting for three to six months aftet the treatment was coapleted. The 
monoclonal antibodies .. y suppress autoi .. unity by inducing T-cell production and by blocking 
la ant\aen• on iaaune cell surfaces. (Source: Medical World, 14 November 1983) 

Research prosres•ina on anti-herpes asents 

The most urgently needed antiviral agent today is one that will control genital herpes 
infections, caused by the herpes virus type II. According to the Centers for Disease Control 
(Atlanta), genital herpes is now epidemic. furthermore, the disease is not just painful. Of 
babies born when their mothers are having herpes outbreaks, more than 75 per cent die. 

Research to date has centred on controlling rather than coapletely killin1 the virus, and 
several dru11 that accoaplish this task have recently been developed. The tar1et1 of these 
dru11 are several viral enzymes iaportant in viral DIA replication. Acyclovir, the first 
antiviral dru1 to 1ain approval for use in tre•tina 1enital herpes, reaeables one of the 
building blocks that bece>11ea part of DIA durift8 viral replication. When the dru1 enters a 
cell infected by the herpes virus, an enzyme called thyaidine kinase, produced only by viral 
DIA, modifies the acyclovir molecule by adding a phosphate 1roup to it. Phosphorylated 
acyclovir is further modified by two human enzy .. 1 prOIJuced by the infected cell and then 
serves as a substrate for viral DIA polymeraee. When the viral enzyme tries to add the 
compound to a arowing DNA chain, the modified •~yclovir somehow interferes with the process 
and stops viral replication. 
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Ac,c:lorir. d .. eloped by lurrouah• Welle- ( ..... rch Tria .. le Park. R.C.) and .. rketed 
umler the brand - Zovira. haa been shove to decrease the healina tiae of herpes leaiona 
(aorea). the daration of viral aheddi .. fro. the leaioaa. and the duration of pain in the 
initial infectious atate. Yet the dru& doea not prewnt outbreak• froa ncurri .. after the 
virua ha• beca11e latent in the patient'• nerw cell•. and acycl~ir-reaiatant atraina of 
herpea vine t,,. II haw already been reported. 

Another anti-herpea drua. Ara-A. haa been developed bJ acientiata at Varner-1.ubert 
(Morris Plaina. W.J.). but has been found effective only for herpes type 1 infection• of the 
eye. Ro..ver. the dru1 offer• the firat effective treablent for herpes encephalitis. a rare 
and uaually fatal brain infection cauaed bJ another herpes atrain. Ara-A'• •jor drawback ia 
that it is dqraded rapidly by a h-n ••&JM• adenine de•iaaae. 

An adenine deaainaae-reaiatant analoa of Ara-A. called carbocyclic Ara-A. haa been 
deaiped by lobert Vince. a Mclir.inal cheaiat at the University of Minneaota (Minneapolia). 
The new ca.pound haa been remarkably effectiw aaainat herpes virus type II infection• in 
limited clinical triala. Like acyclovir. carbocyclic Ara-A works by interferina with viral 
mA replication, but it ia activated, not dearaded. bJ human enzy.es. "The drug is thus 
activated much quicker than acyclovir and it ia alao reaistant to adenine de .. inaae," aays 
Vince. 

Until five yean aao, antiviral research vaa ..... red by the need to grov viruaea in 
ani•l cella. ..t with recent advance• in tissue culture techniques, •DJ of which have came 
from the biotechnoloCJ' induatry, thb ia no loaser a .. jor probl-. Today the pri•ry task 
facina vi'IOloaiata ia to ·find weaknesaea in a vina•'• life cycle vith which a drug could 
interfere, just aa antibiotics interfere with certain bacterial processes. But vith virusea 
this is a -ch aore difficult taak. becauae aoat of the ensyaes they use during their lifetime 
belona to their hU11an hoat. Thus .. .., of the dru1• that could kill a virus would also prove 
toxic to hwna. (Source: Rish Technolop, Dec•ber 1983) 

Wev proceH to produce DM 

Univeraity Patent• has developed an efficient process to produce DNA. Nucleoaide 
phosphoraaadite cheaical1 can be u1ed aanually or in aut011ated instrmaents, eatablishina ... 
standards for a procedure widely used in biocheaical and aenetic engineering labs. Synthetic 
DNA ie routinely used to identify aenes that carry the code for a protein used to synthesise 
nev gene fraaaenta, or aene• u,.d to redirect an oraaniaa'• biocheaical apparatus. Applied 
liosy1teas also aarket• synthetic DRA and an autaaated inatl'U8ent that produces fraaaent• of 
aenea in under one day at a fraction of the coat uaina older -thoda. (Source: Cheaical 
llarketi9 .. port, 21 Noveaber 1983) 

Si!fltll' 1enetic •!Wineeri!W u•i!S rlllA 

RecOllbinaat lllA will aake inttll'feroa, in1ulin and other proteins at lover co1t, hi&her 
quality and anater purity than recoabinant DNA proce1M1. The technique, developed by 
Columbia University. ia ba1ed on the fact that IM i• the aaent in a cell that aaaetlblea .. ino 
acids into protein1. It act• •• "contractor" to the DNA "blueprint". The nev proce•• b 
ba1ed on a di1covery aeveral year• aao of a virus that con1iat1 of a •incl• llA aolecule 
surrounded by a protein coat. When the viru1 infect• a bacterium, the bacterium beaina aaki• 
a apecial en1y11e that aanufacturea duplicate• of the viru1 llA. The viral reproduction 
proce11 can take place in a te1t tube containina the en&y11e, the neceaaary rav .. terial• and a 
•i•le piece of the viru• lllA, vbich then reproduce• it•elf in larae quantitiea. A veraion of 
•A coded to produce interferon can be iuerted into the vin1 •A, vhich can then be 
reproduced to 1ive a lar1• quantit1 of viru••• carryi• interferon-coded llA. Th••• viru••• 
can then iDYacl• ho1t celh, triu•ri• interferon production. The recoabinant-DM procH• 
doe• not 1top the b.cteriua from producina other protein•, and in aoae application• ..,,t u1e 
cani:er celh in1teacl, with con1equent Hfety probl••· (Souftel Vall Street Journel, 
10 lovnber 1983) 

liologicallr .:tiYe HCC 

lntesrated Cell9tic1 ha• produced bioloaically active huaan chorionic aonadotropin (HCC), 
• fertilit1 ho111011e, u•ina dMfA technolo11. To produce the 11e>lecule in ..... 1ian cell• 1rown 
in culture i11Yolve1 aeeellbli• two •eparate aene product•, to which are added carbohydrate•. 
The re1ultant 1enetically •111ineered HCC ha• aore uniform characteri1tic1 and hiaher purity 
than previou1l1 po11ible. lntearated Cenetic• believe• it• technoloay vill aake huaan 
fertility ho19one1 available in laraer quantitie• at a lower co1t. (Soufte: Cheaical and 
ln1ineericw lev1, 21 lo~ellber 1913) 
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PTellat•Te atheroaclerosis 

A geaetic defec;t .. , l .. d to premature atherosclerosis, according to s. I. Iarathanaaia 
of Harvard Mtclical School. The aene directs production of apolipoprotein, which i• the .. jor 
protein CGllpOMnt of high-density lipoprotein (HDL). An extra piece of DIA in the apo A-1 
aene baa been diec:overed in two sister• vith premature atherosclerosis. The defective gene 
also prevent• aLtivity of another nearby nonaal gene for another lipoprotein. HDL has been 
linked with increased lo .. evity and decreased incidence of heart disease. (Source: Science 
!!!!!• 26 November 1983) 

Bwn tetaN1a antibody dewlor~1 

Green Croaa Corporation of Japan has developed monoclonal antibodies to tetanus toxin 
that vill replace the company's current globulin-antiaerua drug, Tetanobulin, but output of 
the all-lu .. n hybridollaa ia still too low for c.-ercial scale-up. 

Company researcher• achieved a stable human-human hybridOIUl cross by fusing a 
tetanus-antibody-producing lyaphocyte fr011 an i11111Une healthy donor with a proprietary rapidly 
growing lyapth-cell line. These U.ortalizing "lymph gemaules" are by-products of the 
company's alph~interferon research. 

Green Cross is selecting the hybridoma strains which produce the strongest 
hellagalutination reaction with the toxin, but so far, the cells are only producing some 
10 units of antibody psr aillilitre of culture. In other experiments, lymphocytes 
i .. ortalized vith Epstein-Barr virus (EBY) have increased antibody output 10-to-100-fold. 
Therefore, the next step is to splice a segment of this virus into the lymptn-gemmule parent 
stock. However, if these antibodies are to be used in prevention and treatment of tetanus, 
all traces of EBY - which has been linked to human cancers - must be removed. (Extracted from 
McGraw-Hill'• Biotechnology Newswatch, 19 December 1983) 

' First cloning of gene for haemophilia factor claimed 

Genetics Institute, Inc. has taken a lead in the race for cloning a crucial clotting 
factor for the treatment of haemophilia. 

So far, the partial gene sequence cloned by the fil'lll has not actually expressed 
factor VIII protein, but a full clone is expected in a few weeks or months. 

Baxter-Travenol Laboratories, Inc., Chicago, for which Genetics Institute is doing its 
factor VIII research under contract, estimates the present world-wide market for 
haeaophilia-treating blood products to be worth $180 aillion, but forecasts even higher sales 
for a rec011binant-DllA product that will be cheaper and more abundant, and therefore more 
available to patients who now go without. 

It is estiaated that the ai1e of the human gene is 240,000 to 360,000 daltons, which •ke• cloning the entire DIA sequence a le.thy, COllplicated task. However, it is hoped that 
within the next two years expression and purification leading to a .. terial safe for clinical 
testing will be achieved. Genetics Institute will use Escherichia coli, yeast and ..... 1ian 
cell• as host organi .. a. 

To arrive at the cloning of the hUll8n factor VIII gene sequence, Genetics Inatitute 
obtaiaed several partial .. ino-acid sequences of porcine factor VIII from the Mayo Clinic, 
Rochester, Minn. PrOll these peptide fra~aenta, Genetics Institute synthesised saall stretche• 
of DIA, se11te of which •tch the DNA sequence of the factor VIII gene. These synthetic u1'A 
•oleculea were uaed to identify bacterial clones containing fragaents of the pig DNA coding 
for factor VIIl. The porcine DNA waa used to "fish" for portions of the h ... n 1ene. The 
research has alao deter11ined for the first tiae where in the body factor VIII is ayntheai1ed. 
This finding is being kept proprietary for the time being, for competitive reaaons. 
(Extracted rroa McGraw-Hill'• liotechnololf Newswatch, 19 December 1983) 

Research into aultiele 1eleroaia 

Evidence that a component of nerve tiaaue is •hared by natural killer cells aupport• the 
theory that 11Ultiple scleroais is an autoi1111111ne diteaae in which the body's defence• attack 
healthy tiasue1, according to acienti•t• at the University of Vienna, Austria. A aonocolonal 
antibody that binds 1pecifically to natural killer cells also bind• to 11Yelin and the cells 
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that ••ufacture .,.u.. fte apecific coapoaeat of .,.ua iawhed it not identified. Soae 
aultiple acleroeia patieate .... •lfunctiaei .. natural killer cella, which could be a clue to 
the cauaea of die di ... ••· (Source: llev Scientist. 1 Deceaber 1913) 

Clue to -••taad •l! whai• 

The Mollel Laureate. Dr. Baqobind Khorana. mo •Jllthe•iaed the first functional aene, 
eaid a protein pneeat ia die aabrane of a c-..n bacteriua •ld proapec:.:s for direct 
electricity prG41uctioa fraa aunli&ht and for underatandi .. the working of the human eye. 
Mdreaaina a cnuded aeeti .. of the World Ce•tica CoqreH in llev Delhi laat Dec•ber, he 
aaid vork vaa _.er "97 ia hi• laboratory to •JBthesiae the aene reaponsi~le for this protein 
and to produce the protein through genetic e•ineeri•• The protein "Rodoxin" WH isolated 
froa the purple __.rane of "halabacteri ..... c~nly found in coaatal areas. Genetic 

' technique• would be uaed to produce this protein. Dr. lthorana said tlie purple _.,rane in the 
bacteri .. worked like a "proton pump"• siphoning the poaitivel,-charaed protons froa inside 
the eel l to the outside throuah the -brane whenever the bacteriua vas eltposed to sunlight. 
Asked if thia property could be exploited in direct converaion of aunlignt into electricity, 
he said, "It is poaaible in principle". Tvo group• in the USSR and in t~ US were working on 
this. Dr. Khorana aaid the "proton pwap" of the purple ...a.rane vaa driven by Yitsain-A. The 
presence of tbi• vitaaia •• indicative that the purple ..-rane bad •01Wthing in c01mOn with 
the retina of the eye vhicb also had Vit-iirA. (Source: The Hindu, 
24 December 1983) 

Erythropoietia cloned 

Scientiats at Amaea report the first cloning and quantity expression of 
erythropoietin (llO). tbe elusive human hota0ne, aade .. inly in the kidney, that controls 
red-blood-cell fanaation froa purified, native EOP extracted froa hwaan urine, which yields 
the protein in aimate quaatitiea. 

Thia development vi.11 uke it possible to investigate the aechanism of erythropoietin 
action in the body. With aore than three aillion patients aufferins from chronic kidney 
disease - which cauaea bouts of severe aneaia - it ia esti .. ted that the annual world aarket 
for sene-apliced llO would be $100 aillion. Genetically engineering EPO proved a coaplicated 
problea because there is not a good aource of aeasenger IRA froa human cells that produces the 
protein. Therefore an unconventional approach had to be taken involving a combination of 
proprietary technique• developed at Amgen, ranging frCMa protein aicrosequencing and sene 
aynthesh to nowl (nucleic-acid] hybridization techniques.. These enabled researchers to 
distinguiah the correct gene sequence for EPO from other sequences that differed by only a 
single baae chaiwe. 

The work entailed huadreda of oligonucleotide probes. Conventional hybridisation 
techniques are liaited to •oae 32 probes per incubation when scientist• are searching for a 
specific stretch of DIA, but Aasen is now able to u•e aore than 200 probe• per cycle. lecau~e 
the Amgen probe• an at~ly aenait ive, the research t ... •• able to tarset two very 
•pacific Areas in the DIA of interest. The detected EPO gene represents les• than one part 
per aillion in humaa DWA. However the identification of the cloning vehicle or host oraania• 
ha• not been diacloaed, or the yield of EPO expresaed; (the protein haa a molecular weight of 
401 000 daltons). The COll,.DJ haa filed patent applications on the EPO product and aany of the 
proceases it d.veloped for its aanufacture. (Extracted froa McGraw-Hill'• liotechnololY 
Wewawatch 1 2 Ja .... r, 1914) 

Lu• canes aatiboft bei• developed 

Uai .. an illllOl'talisi111 cell line that arowa in non-serum culture mediU111 Morinaaa and Co. 
Ltd. of Japan is •~lopillS low-production-coat all-hU118n, 110DOClonal antibodies which they 
deacribe ., taqated aaai .. t lusw cancer. 

Dr. HiroDOl'i ~ik .. i, profeaaor of food and ch .. ical ansinearing at lyuahi Univaraity, 
initially de¥9loped the pa19otal lymphocyte call line that ... ttipli•• in senna-free culture 
•ecliU11. The hish coat of serua i• an econ011ic bararier to cOllllercialization of hwaan cell 
culture. 1'ov •IL 19Harc1-r• are fuaina this parent stock with cell• collected fr011 lymph 
node• of lldW cancer petiaata, and •electing those hydridOllaa that produce antibodi•• to 
pul110nary t~s-a•.ociatad aotiaen•. 
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.. t eo far tba•• a•ibodi•• laaw exhibited broad affinitiea twan various types of 
aalipanc11 nacti• ia ritro 'Wida proatate and breast-cancer cell li•• ... •lignant 
Mla..-a H well aa pu1-ary •opla••· 

Luag c.ncer tUllOra an a ... tically different than noraal tiaaue1 accordin& to M. Barbacid 
of ICI. A aiagle •lrunit cha•• -na the 45 1 000 1u.,...unita of the K-raa gene vaa 
identified. The .... baa .._.. i~licated ir. cancer develo,.ent. The fact that the lung t.-or 
gene ia different fioa the ,.tient'• noraal tiHue gene indicates that the abnonaality vaa not 
inherited, but occurred dari• the ,.tient 's lifetime. (Extracted from tlc:Crav-Rill 'a 
Biotechnoloaz llevewatch1 2 Jamaary 1984 and Science News, 15 October 1913) 

IRA aolecule .ay catalpe cleavge of taget aoleculea 

A ... 11 l1'A aolecale can, under certain laboratory conditions, catalyse the cleavage of 
aippropriate target aolecales, according to scientists at Yale Univeraity and the University of 
Colorado. IRA can in at leaat one case rearrange itself without the aid of any protein 
enSJWle. In at leaat ,.rt-pntein, part-RNA enzyae it is the DA caapcment, not the protein, 
that perforas a catalytic action. This enzyme, ribon~clea1~ P1 breaks the chalical bonds of 
nucleic acida. The pntein .. y bold the reacting nucleic acid aoleculea in the proper 
position. The new-found enayaatic abilities of IRA strengthen the argument that RMA was the 
genetic •terial in priaitiw oraanisas and also provided the first ensyae-like activities. 
Saall DA aoleculee bound to aodern proteins are involved in several biocheaical reactions 
iaportant to expreHion of genes. (Source: Science News, 31 Decellber 1983) 

"Sleeper" vector yielda 25 per cent of cell protein 

Usiag a "sleeper" vector, gene splicers at Japan's Kikkoaan Corporation have tricked 
Escherichia coli into producing a quarter of its intracellular protein as a cloned gene 
product. At the ca11p9ny'• Bio-Science Research Institute, a modified lambda phage vas used to 
scale up production fna test tube to a two-litre vessel. The hybrid wctor is noraally 
donaant at 30• C1 but increases its copy number per cell a thousandfold at 42• C to 43• C. 
This high-stability vector, slph, was originally developed by the Noda Institute for 
Science Research. The Kikkoaan reaearchers stitched in a tandea pair of glycerokinase 
genes, each 2.7 kilobaaes long. They further linked control of the two genes to both a 
phage pro.oter and glycerokinaae'a own proaoter, and put the entire package into a strain 
of I. coli lacking the gene tor tbe enzyme. After three to four houra at the elevated 
teaperature, glycerokina•e activity vas 6.8 units per al. The tandea coupling of the gene• 
and the dual promoter• vere helpful in increasing expreaaion. (Extracted froa 
McGraw-Rill'• Biotechnol017 WeV8vatch, 16 January 1984) 

r-DRA breakthnup 

The productive life of recombinant-DIA organitu hH been proloaced to 50-60 hours, 
coapared with the nor1111l 10-20 hoara, by re•earchers at the University of California 
(Davis). Workiag vith the lacherichia coli bacteriwia for producing maino acid, the 
scientist• iapro9ed productiYity bJ 1ep&1ating the process into two distinct atepa: the 
growth stage, and then production or expre11ion. The two 1tep1 are doae in separate 
ve11el1. Betide• aenetic aaaipulation, chemicals are added in both at8gea and fel"lll!ntation 
conditions are controlled to improve yield. The basic goal of the work ia to iaprove the 
stability of 1eneticall,-e111ineered organi111s and thereby iaprove productivity. 
ln1tabilitJ it one of the key probl .. 1 and in order to miniaize this, another potential 
solution it being inveatiaated, i.e. chemical regulation to partition or aeparate the gene 
froa other aolecular apeciea that aight reject it. (Extracted froa Cb .. ical ln1ineerina, 
6 February 1984) 

More reaearch on AIDS 

Reaearch vith rheaua 11011keya at the research centre in California haa offered new 
clues to the cause of AJDS, which point to the cause being an infectioua aaent possibly 
fro• retroviruaea. The research alao of fer• further evidence that AIDS can be tran••itted 
through the blood. Scieatiata from the University of California at Davit reported they had 
1ucce11fully tran .. itted an AIDS-like disease fro• sick to healthy aonkeJ• by using blood 
extracted from monkey• suf ferins from Simian A IDS (MIDS). 
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In •• aperimat ltl ... •• injectn dinctly into a ._.ltlaJ ani•l. In the Hcond 
•JIPU'i•nt, ltlOOll ........ nth a c•lt .. of llOftkeJ kidn.,-c•ll• wich were 1rovn throuah 
•BJ 1•nerati•a to iacnaae the -• of t• infecti0tl8 .... An utract of the kidmy 
cell• vaa thn injected. la 1totla caaea the healthy ...._,. coatracted AIDS. Electron 
.U.c10eeopy of the infected tia•e-cultun cell• rewaln oaly -. virua of the claH known 
aa retrovirua (Silliaa htrwirua D). a.,_,,.r, it is poHiltle that acme other infectioua 
aaent vhich eluded the electnn .U.ctoeeope •• also pre•nt in the tiHue-c:ultun cella. 
Proof that the di•HH ia c-" by Siaiaa letroviru1 D vill c- Wen the re1earch te- i1 
altle to clone the vbua, iaject it im~o healthJ aonkeya aad iaduce the diHaH. ly clonina 
the virua they would redse the infectious aaent to a ai•l• rirua. (Extracted froe 
... Scieatiat • I .. rch 1914) 

are••oae ia 1wtic !Sineeri• 

ChineH ecintiata at dae Sh .. hai Iaatitute of Cell aioloSY of the Chin••• Academy of 
Scieacea achiewd a •jor ltnaktbtouah in 1•netic e111ineerba recently by 1epanti• 
40 aillip--• of proiuulia proteia fro. one litre of bacterial culture, four tiM• aore 
than the exiatiaa illteraatioaal ata .. arda. 

The breakthzouala vaa aclliewed by Aaaiataace leaearch Fellow Guo Libe and three other 
acientilu. Scie11tiata el ...... re ia t• world haw beea t~i• to aeparate proinaulin 
protein frota bacterial culwn for a lOllS time. So far, they baw only .. naged to 1et 
10 ailli1r-• of the Ahtaw:e fnm oee litre of bacterial culture. Uxtracted from 
China Daily, 9 .. rcb 1914) 

haearcb on aaiaal aene• 

Ranji• Uniwraity dewlope avi .. tby!o!in 

Svine t..,_,.in, a •• dzus that poaae1ae1 1reat -dical value, ba1 been 1uccealfully 
developed It)· .. njims UaiYeraity a .. the Tai&hou lioch•ical Phara.ceutical Co. Thyaolin is 
a bor110ne extracted flOll aaimal tbJaic tiaaue and regulate• the immunological 1y1tea • 
.... arch in tbi1 field .... 1opec1 only vithin the la1t decade. nth bovine thyaoain fir1t 
being applied clinically by tlae US in 1974. 

Raajims U.iYer1ity'1 Department of Biology and the TaisbCMa Bioch .. ical Pharaaceutical 
Co. bepn dewlopi111 t..,_,.ia in 1977 and decided to focua t•ir reaearch on •vine thyaolin. 
After Hveral yur. of effort• tbil diltinctively Chine•• preparation vH experi•atally 
produced. C.pand vitb ltoftne thJmoein produced in tha Uait .. State•. the dru& ii 1illi
larly c•petent and llCIDtoxic and bu no aide effects. In the United StatH bovine thyao1in 
ii •ployed priacipally to tnat primary cellular i-aod•ficiency and acme tumour•, vhile 
in China eviae thy.,.ia b uaed pri•ri11 for autoi-• dileaH. The rHultl of 62S 
clinical teat c ... 1. bove .. r. indicate tbat •vine thJmo•ia caa al10 be uHd to treat, with 
diatinct curative effect, refractory di•ea••• euch •• hepatiti• aravi1, rheumatoid 
arthrith, .,.ca.le lupu• a,t1-atoau1 and ncurnnt aptbae. 

Currently tha aro .. ii c•ti•illl ita invHtipti• iato tha wy in vhich t..,.ic 
homo•• pamote T-cell dewlopmat. The Jiaopu Provimial hblic Health Department ha• 
for.ally approved productioa of •vi• thymoaia by the Taisllou aioche11ical 
fbamaceutical Co. (latracted fim Via •ui lao, 12 Aup.C 1913) 

Anillal vacciaea 

A vacciae could .. dneloped to protect aniull apiut herp••• hepatitil I and 
iaflueua aimltaaeoulJ, acccmli• to nHarchen at the lev York State Depart•nt of 
Health and the VI •tioaal laatitut•• of Health. The mdifi .. vaccinia viru•, which ii 
1•arally uHd to produce alltibody apiaat -1 lpox, •• , .. tically e•i•ered to induce 
antibody reapo .. •• ia ra••lt• and •ice apia•t harp•• ahlples I. hepatiti• I and influens1. 
A nc011Hnaat vaccine for harpe• aillpln II ha• alao .... d"91oped, but hH not yet been 
tutad. A c .. at the •tioaal Iaetitute of Alln-11 and lafectioua DilaHH ha1 inHrted 
aanacic .. terial flOll 11e,.titi1 I vitu1 into vaccinia vitu1, 1tillulatina antibody produc-
t ion apin1t ...,.titi1 wllea inject .. iato rabbit1. It vill .. at leaat three year• until 
teetina of "-• harpe• ... 1ae,.citia vaccine• will be1ia. (louRas Science Wava, 
S Wov ... er 1913) 



Yiruae• that can kill t..ct•ia coald be uaed to treat db...... Scieetiat• at 
Bouabtoa Poultry baearc• Statioa ... tnated •ewn diarrhoea ia calw• a• piglet• 
infected vitb atraina of a. coli uU. bacteriophace•. Uacoatroll .. re ... ~ •• conducted 
ia the 1920• on the uae of IMlCteriOfla•• for treati• infecdou di ..... • ia hUMn•• but 
the develop•at of antibiotics rethlced thia reaearch. Cure of Uferi~•llrincluced 
ellteric infecdona in faEa -m.i. could also be achiewd usi• a11d•iodcs. but ph•e 
therapy ha• aeveral adYaataa••· flut&e-reaiatant .. tant• .. re le•• Yiaal .. t than parent 
pb•e-aenaitiw bacteria. 1'lae .... .-naistant bacteria produced ao •a .. ful effect• when 
giwen·to auaceptible anillala. pro .. bly becauae they lack parental It aatiaema tlhich are 
k.....,n to be virulent factora. S-plea of faecea fnm pb•e-treated calwa did not harm 
auaceptible aai .. le eYen though the • ..,1ea contained enough path~ic E. coli to kill 
the animals. Thia is because the ... plea also contain aufficient pll•e to prevent E. coli 
proliferation. One probl- with uai• the phagea is their narrow ramge of .ctivity, since 
they are usually actbe oaly on ..,ecific strain• of E. coli. (Soun:e: ... Scientist, 
10 lovellber 1983) 

Antibody aeaea 

Antibody gene• iajected iato mouse eggs becoae active only ia the approporiate tissue 
of the adult mouae and not ia other tissues. according to R. lrinater of the University of 
Penneyl•ania and U. Storb of the University of Waahington. The reaearcher• injected genes 
needed to •ke one chain of aa antibody into 192 fertilized mouse egp. Only 11 of the 
aice survived, and only •ix contaiaed the injected gene. The gene ia those aice was active 
in spleen cell•, but not in the li..er. Isolated antibody gene• contain specialized regions 
of DNA that seea to prevent th- froa being ude in tiaaue other tbaa lJllPhocytes. If an 
antibody gene ia inserted iato a skin cell, nothing happens, but if the gene is inserted 
into a lyaphocyte, it is decoded and begins to produce protein. Other genes may also have 
tissue-specific signals .... (Soun:e: lev Scientist, l Deceaber 1913) 

Waye to i.-mize 90e9uitoa under study 

If you cannot kill the dreaded 90aquitoa, replace th .. with a genetically different 
strain of the ._. ap•ciea vbi.cb does not bite or tranaait disease. This MW approach to 
con:rolling aosquito-borne diaeaeea like .. 1aria and filaria is bei .. studied by scientists 
at th! London School of Hygiene and Tropical Medicine. 

Such population replacement i• practicable because of the great genetic variability 
that exists within a single species of 901quito in their tendency to bite aaa and in their 
au1ceptibility to infection, Dr. c. r. Curtis told the World Genetic• Congress, held in Nev 
Delhi last December. 

Evidence being accU11Ulated ahcNed that aoaquitoa within a species genetically differed 
in their tendem:y to enter "-• and bite people. While acme atraiu vere maceptible to 
infection, certain others of the .... 1peciea were not. Dr. Curtis and hi• colleagues 
selected a atrain of aoaquitoe illlluae to aalaria, housed thea in a c .. e, aml released 
vulnerable ao1quito1 of the .... epecie1 into the cage. The theory ltebind the experiment 
vae that genes neponlible for tbe ~ity wuld be introduced iato the offepring of the 
ao1quito1 in the case - thus replacing thea with a different, i~ strain of the eaae 
apeciH. (Source: The Hinda, 24 0ec.-er 1983) 

Altered inaect cell• produce interferon 

A noHl and perbapa aillpler fom of interferon cloned in a wctor is .., in pre
clinical ani•l trials. lat-loaiat Cale I. s.ith of Texas A 6 • Vlli•er•ity linked the 
etructural sene for beta iaterferoa to the prOllOter sequence of •• iaaect-Yirua aene, 
interted the hybrid l>llA ...... e ia a culture of inaect cells and o1'taiaed .. preaaion of the 
protein. Ua ing the insect cell •• a boat orpnin and the insect rin• •• wctor, producH 
a 1lyco11lated peptide •i•ilar to that synthesized in nature vho9e yield i• copiou•, thanks 
to the power of the sen• pr-ter, vhich is deaipaed to 1ecrete it• ori1i .. 1 viral protein 
in quantitie1 up to half of tbe iafected cell'• aa••· Initial esperimlat• yielded five 
•illion unit• of.interferon per •illion cells, 100 ti .. 1 better t .... rec..-.rey by previou• 
•thod• u1ina eukaryotic, an1-1 or JPlt, celll. 
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Eukaryotic cella, unlike genetically engineered bacterial host1, glycosylate the 
peptide• they produce. Saith'• beta interferon, 1ynthesiaed in inaect cells, ia not only 
glycoaylated but diaplaya the ... e in-vitro activity in human cells aa natural, 
glycoaylated interferon. 

They obtained the beta interferon gene fro11 geneticist John Collins of the Geraan 
Federal Republic's Inatitute for Biotechnology leaearch in lraunachweig-Stockheia, and 
fused thia structural DIA sequence to the pro.oter of a gene for polyhedrin, a protein 
abundantly synthesised by an insect virus. Thia virus, Autograph• californica, in nature 
prey• on variou1 inaecta that attack a variety of useful agricultural plants. A. 
californica i• well-known and widely used by farmers as a bioinsecticide for control of 
field crops. The protein that this double-stranded-DNA virus aakes, polyhedrin, lodges in 
huge quantities as crystals in the cella of the insects it infects. The insect whose cells 
S.ith recruited H his recombinant host is the fall amy wora, Spodopteria fru~perda, 
whoae i .. ortalized ovarian cells are available in culture. ly inserting his ~rid gene 
into these cells, he got thea to excrete glycosylated, free-standing beta interferon, 
unattached to any precursor or other protein, and to export it across the cell membrane. 

In vivo, Saith explains, the polyhedrin gene - of which he harnessed the pro1110ter to 
the beta-interferon coding sequence - is not needed by the virus to protect itself, as the 
protein crystals do in a living insect. Hence, it is readily fooled into making the alien, 
genetically engineered pTOduct instead. 

The technique .. , provide a safe, inexpensive way to mass-produce genetically engineered 
products such as insulin and human growth hormones. The major obstacle in making interferon 
and other recombinant DNA substances is the presence of impurities that can contaminate 
products. (Extracted froa McGraw-Hill's Biotechnology Newswatch, 2 January 1984) 

Aniaal interf erorus 

Biogenics International has produced comaercial quantities of bovine, equine, feline 
and canine interferon, and has reversed the clinical symptoms of feline leukemia by orally 
adlliniatering feline interferon. Oral administration of species-specific interferon may 
stimulate natural defence mechanisms against viral infections such as equine encephalitis, 
bovine diarrhoea, canine parvovirus infection and feline leukemia virus. 
(Source: Chemical Week, 21 Dec•ber 1983) 

Active and inactive genes in mouse cells 

Genes active in cancerous mouse cells and present but inactive in noraal mouse cells 
have been dhcovered by reaearchen at the Imperial College of Science and Technology and 
the Institute of Cancer Research. The gene ordinarily produces one of the .. in histo
coapatibility ca11plex antigens, which ~elp the llOUSe to differentiate between its own cells 
and foreign aaterial. Activating the gene ..... to be part of the mechanism of cancer 
initiation in the case of cancer caused by infection with the SV-40 viru1. Chemical and 
viral carcinoaens and other types of cancer inducers all activate this gene. The research 
links carcinogens with the imune system. (Source: Che:mical and Engineering News, 
2 January 1984) 

lncrea•i!W aniaal 1rowth rate 

A aethod to i ... nise animals to increase growth has been developed in the 
United Kincdoa. The technique involve• injecting synthetic aoaatoatatin and a human blood 
protein into sheep, which then develop antibodies to ru1tural aomatoatatin, which noraally 
acts as a brake on the release of 1rowth hormones. When somatostatin is neutralized, sheep 
gain veiaht at nearly twice the normal rate. Soae cheaical firat have tried to duplicate 
the results of the Univertity of Brietol teaa, with partial success. The proportion of 
lean aeat to fat is also it1proved. (Source: lev Scientist, 8 December 1983) 

Research on plant 1ene• 

Controlli!W 1ene1 at the flick of a switch 

Scientist• have introduced into plant cell• artificial 1ene1 that are turned on in the 
pretence of lisht but not in darkne11, according to a report releated last October (the 
Mew York Ti1111 NeW9 Service reports). The feat wa1 considered an important step toward 
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reaulating the function of aenetically engin .. red traits in plants. Such control will be 
necessary for .. ny potential agricultural applications of aene splicing. 

The research involved experi .. nts in which tobacco plants were grown with hybrid genes 
in their cells that work only in light. Under illuaination. the plants .. nufacture a 
substance that inactivates an antibiotic. In darkness. that substance is not produced. 
Experts thioughout the world hope to use genetic engineering to endow plants with 
resistance to disease or hanaful cheaicala. to add useful new subs1•nces to those already 
aanufactured by plants. and to iaprove plant growth characteristics. So far. such genetic 
aanipulationa for aariculture are not ao advanced as in other fields. One of the key 
objectiws of the new research ia to modify plants so that artificially introduced aenes 
are turned on only when needed or only in certain specific tissues. as is the case with 
natural aenes. The research teaa that transplanted the light-sensitive aene is also 
worki .. on techniques of introducing genes that would act only in roots or in other 
specific parts of growing plant.1. 

The report of the work was aacle by Dr. Jeff Schell. of the State University of Ghent. 
Belgi•. to an international syaposiua at the MaHachusetts Institute of Technology by the 
Whitehead Institute. 

The light-sensitive genes were artifically constructed hybrids. A genetic signalling 
sequence called a proaoter was taken fro. a natural aene for part of a substance called 
ribyloae diphoaphate carboxylaae, which is necessary for the process of photosynthesis. 
That proaoter sequence vaa spliced to a bacterial gene which carries the instruction for an 
enayae that inactivates the antibiotic chloraaphenicol. The hybrid gene was then spliced 
into a circular piece of genetic aaterial, called a TI plasaid. which can be used as a 
delivery vehicle to introduce foreign aenea into plant cells. Incorporated into the 
plasaid, the artificially fabri~ated aene was put into tobacco seedlings. That new and 
artifical gene would now be switched on in light conditions and switched off in dark. 
Dr. Schell and his co}leagues were pioneers in adapting the Tl plasaid for use as a 
delivery vehicle to introduce foreign genes into plants. The pla .. id exists naturally in 
Agrobacteriua t.-faciens. When that bacteriua infects a plant. the plasaid produces crown 
gall tU110Urs. Dr. Schell aodified the pla .. id so that it would no longer cause crown gall 
tuaours, but could still be used to insert genetic .. terial into plant cells. 

In potato plants the European research teaa have found genes that act in the tuber 
itself, but not in other parts of the potato plant. The scientists are trying to develop 
aeans of using such genes by coupling their proaoters with other genes that would be useful 
if transplanted into potato plants. (Source: The Tiaes, 6 October 1983) 

Mutant corn eleaents could transfer OMA 

Australian researchers have isolated tvo di~•ociator (DS) el ... nts in .. cant corn that 
could be u9ed as vectors to carry foreign DNA into corn cells so that the gene for a 
desired nev trait is passed frOll one seneration of plants to the next. Scientists in West 
Ger.any have, in separate studies, discovered DS el ... nts in other corn 11Utan~1. Natural 
infectious a1ent1 such as the tuaour-inducing (Ti) plasaid of Afrobacteriua t ... faciens are 
useful in carryiq foreign DNA into the cells of broad-leaved p ants. Once inside the 
nucleus, a preci1ely defined part of the pla .. id, which can be .. nipulated to carry foreisn 
JIRA, is inserted into the cells'• chrOllOsOMs. A aiailar systea does not exist for llODO

cotyledenous plants such as wheat, corn or barley. Genetic engineers have had probl .. 1 
carrying the genes past the corn cell wall and into the nucleus and chr0110soaes. DS and 
Activation (Ac) el ... nt• can aove around the corn DIA and effect the expression of s•ne• 
when they are cloH enouah. DS .i ... nu, without the ability to transpose on their own, 
are induced to do 10 when Ac eleaent• are anywhere in the nuclear DIA. If the•• el ... nt• 
can be linked to foreisn gene• for de1irable new characteri1tic1, they could then insert 
the foreisn sen• into corn chr01101ome1. The new aene would be •table and inheritable in 
the ab1ence of an Ac el ... nt. A aajor problea is that the eleaent• 11111t 1urvive until they 
enter the nucleu1, without beins degraded by ensyae• in the cytopla••· A po11ible 1olution 
i1 to pre1ent the DNA to plant cell• a1 chra.atin, the coaplex of DIA with 1pecf ic binding 
protein• in which the nuclear DIA of hisher organi••• exi1t1 in nature. 
(Sou~•: Nev Scienti1t, 8 Septeaber 1983) 
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Guayule can be cloned to produce new plants 

The high-yield guayule rubber plant can be cloned to produce aultiple new plants. 
accordi .. to NASA. Tissue culture can allow preservation of a desired genotype ao that all 
clones will produce aa prolifically •• their parent if planted in the aaae environ.ent. 
Shoot tipa fro• lateral buda are placed on sterilised tiaaue culture aediua containing 
water. agar. ainerala. sucrose. ~hiaain hydrochloride and the cytokinin benzylaainopurine. 
Varyi .. the concentration of the cytokinin deterainea hov .. ny new plants can be produced. 
The cultures can be placed in a rooting ..ctiua without cytokinin. which inhibits root 
growth. (Source: Life Science, Dece.ber 1983) 

Rish-protein rice tiaaue cultured 

A high-protein. disease-resistant rice variety has been developed for the first tiae 
using the tiaaue culture aethod by Mr. G. V. Schaffer of the US Agriculture Department. 
Thia variety. when transferred to field conditions, proaiaea good proteinated rice that haa 
10 far not accrued in con"Ventional aodea of rice cultivation. The plant waa developed by 
addinc a lysine analog (an essential aaino acid for the plant) to autanta generated from 
pollen grains of rice in a teat tube; the variety could be of tremendous help to countries 
with rice •• a staple food. (Source: The Hindu, 24 Dece.ber 1983) 

Female fiah .. Y be aa11 produced 

An unfertilized fiah egg can be cultivated to produce a cloned adult fiah, according 
to the Ministry of Agriculture, Forestry and Fisheries. Japanese loach and roach could be 
cloned in large quantities. The egg auat be atiaulated with sperm, whose chromoaomea are 
destroyed using ultraviolet light. The atiaulation proapta cell division. The egg ia then 
rapidly cooled, doubling the nuaber of chroao1a.e1. Feaale fish with the same genetic 
character• can thua be aasa produced. A progr ... e is now under way to clone rainbow 
trout. (Source: Japen Chemicals, 29 December 1983) 

Japanese fuse protoplasts for disease-resistant t011atoes 

Tomato plants regenerated froa the fused protoplaata of nol"lllally non-crossbreeding 
species have been planted and are growing in the greenhouses of the General Research 
Institute of Kag011e Co. Ltd. at Ragoya, Japan. It is reported that these double-diploid 
hybrids are beinc used tc develop breeding stock with aultiple disease resistances. The 
re1earcher1 achieved the croa1 by fusing .. aophyll protopla1t1 from two wild-type tomato 
(Lycoperaicua) apecie1. Traditionally, cultivated and wild tomatoes are crossed and new 
hybrids 1elected for u•e in a breeding progra ... e. Thi• i1 time-consuming, and strong 
disease re1i1tance cannot be achieYed by croa1ing alone. Moreover, until now certain wild 
cro11e1 were not possible. The f ira expect• a new variety of wilt-resistant tomato in two 
to three year• u1inc this aethod. (Extracted froa McGraw Hill's Biotechnolo1y New1watch, 
6 February 1984) 

Research on yea1t and fu!Wu• aenea 

Yea1t learns two-1tep 

A tea• of researcher• at the Rational Research Council of Canada (NRC) in Ottawa has 
come up with a process in which a yeast produces alcohol directly from 1tarch. 

In the curiwnt technology of alcohol production, the starch must first be digested 
into 1illple 1ugar1 by the addition of enzyae1 called a.yla1e1, which come from other 
organi .. 1, before fermentation of the 1usar1 by bretMr'• yea1t into alcohol can occur. 
Thi• pre-treataent 1tep with a.yla1ea is costly and tiae-consuminc. 

The novel 1'RC proce•• u1ea only one yeast, i1olated from soil tome 20 year• ago by a 
teaa of iw1earcher1 and very 1iailar to brewer'• yea1t, to accompli1h both 1tep1. The new 
yea1t, called Schwannir:fce• alluviu1, produce• sufficient aaount1 of amyla1e enzyme• to 
biwak down the 1tarch nto 1imple 1ugara, which it then ferment• into alcohol. 

The NRC tea•, under the direction of Dr. Charle• V. Lu1ena, ha1 1tudied the condition• 
under which the yea1t i1 be1t able to produce the extracellular amyl•••• and to fer11ent the 
broken-down 1tarch to alcohol. The 1tarch raw aaterial can be obtained from a number of 
aource1: 1rain1, potato, ca11ava, and various other root crop1. In Canada, the 10 per 
cent of the1e crop1 that 1poil annually can now be used profitably rather than 101t. 
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Besides starch as the starting .. terial, the versatile yeast can convert other 
carbohydrates, such as inulin, a large sugar fro• the Jeruaalea artichoke, a plant easily 
grown in Canada and yielding •c, ! than one crop a year. Certain small sugars from wood 
vaatea can also provide useful todder. 

Further studies are under way to make the conversion of starch to alcohol with this 
yeast ca...ercially feasible. The researchers also look to other uses for S. alluvius, such 
as the conversion of waste starch .. terial to single-cell protein, and the comaercial 
production of amylases. (Source: Canada Weekly, vol. II, No. 37, 19 October 1983) 

New chromosomes created 

New chromosomes have been created out of copies of DNA segments found in yeast by the 
Dana-Farber Cancer Institute. Artificial chromosomes in yeast are copied and distributed 
to two daughter cells in moat instances of cell division, but the artificial chromosomes 
have less control over the nuaber of copies made. They are more often lost during cell 
division than are natural yeast chromosomes. The chromosomes include regions where 
chJ:O!lloaome replication originates, centromeres, telomeres and some yeast genes. The 
artifi~ial chromosomes are 33 per cent as long as the smallest natural yeast chromosomes. 
The differences in behaviour may be due to the shorter length of the artificial chromosome, 
spacing of its elements or impaired function of one of the elements. It is also possible 
that some currently unknown element required for proper chromosome behaviour is missing. 
(Source: Science News, 15 October 1983) 

Ethanol production 

A new method for producing ethanol was patented for the US Department of Energy. The 
process uses a new strain of the micro-organism, Zymomonas mobilis. A stream containing 
water, sugar and yeast extract, as well as the bacteria, is passed through a reactor at a 
flow rate that pennits,conversion of the sugar to ethanol. Ne comnercial use has yet been 
made of the invention. (Source: New York Times, 5 November 1983) 

Research on bacterial genes 

Continuous fermentation converts wood sugars 
into monomer feedstock• 

By putting bacteria on a starvation diet, scientists at Rensselear Polytechnic 
Institute (RPI) are developing an economical way of converting wood sugars into a new 
chemical intermediate. Their project, begun last spring, produces a speciality monomer, 
L-2,3 butanediol, which might in future replace 1,4 butanediol as a feedstock for poly
urethane and polyester resins. The new wood-based molecule is a stereospecific form of 
butanediol, an industrial monomer currently produced petrochemically. 

The company cultures the process micro-organism, Bacillus polymrxa, in a protein-rich 
medium to build up cell mass, adding small amounts of glucose as the organisms multiply. 
At a certain point, all protein is cut off and replaced by a 5 per cent glucose-xylose 
solution, representing the derivatives of wood. This sugar-and-water diet deprives the 
B. £olymyxa of nitrogen, potassium, phosphorus and other nutrients they need to turn their 
car on source into new cells. 

At this point, the colony's growth is suddenly suspended in the interval between cell 
divisions. Instead, the microbes are maintained in a stationary phase, eating wood sugars 
and excreting carbon dioxide, ethanol, and butanediol. In the present bench-scale stage, 
this reaction gc~s on in a three-litre continuous-stir reactor tank. Once the reaction 
begins, the solution is pumped out into a hollow-fibre cros1flow filter with polymeric or 
ceramic membranes. The microbes, retained in the filter, are pumped back into the 
reactor. The solution removed from the system contains 2 per cent ethanol and 3 per cent 
2,3 butanediol, which is recovered by standard distillation. (Extrected from McGraw Hill's 
~iotechnologr Newswatch, S December 1983) 

Ratural ice-minus bacteria field tested 

Micro life Tecnics, Inc. (MT), of Sarasota (Fla.) has been s1,raying chemically mutated 
strains of "ice-minus" Erwinia herbicola on site• in California, Florida, Georgia, 
North Carolina, Ohio, M1ch1gan, Oregon and Wa1hington. Tne company is testing the bacteria 
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under contHCt to the University of Wisconsin Alu.ni ReNarch Foundation (WARF) in 
Madison. WAIF bolds a broad patent (US patent No. 4 1 1611 084) on aicro-organi .. s, including 
Paeudoaona1 and lrvinia, that affect the freeaing point of vater. Field results have been 
aixed so far because of unfavourable weather conditions, but in SOiie tests, sour-cherry 
yields doubled when frost-ntarding bacteria were sprayed on orchards in early sprng. The 
fira works exclusively vith lrvinia, because Pseudoaoaas is a aore tenacious colonizer but 
can be pathogenic to acme plants. Ervinia vill colonize iaportant frost-sensitive crops, 
including alaoncts, cherries, tomatoes and grapes. Colonisation failure can usually be 
traced to toxic copper-baaed pesticides, which is widely used on some crops in California. 

Genetically engineered and non-eswineered ice-ainus bacteria alike lack a functional 
cell-surface protein that in wild-type ice-plus strains acts to catalyze ice-crystal 
foraation. loth ice-ainus organiaas work the saae vay - by out-colonizing frost-forming 
bacteria. (Extracted froa McGraw Hill's Biotechnolo17 Revsvatch, 19 Deceaber 1983) 

Research iostru.entation 

Aut011atic aene cutter 

The Japanese coapany Daini Seikoaha has developed an automatic system to cut DNA 
selectively. The aystea vill be the core of an auta.atic analysis system for a DNA 
sequencer. To determine the DNA base sequence, the DNA is cut on a specific spot aarked 
with a radioactbe isotope. DNA fragaents are then separated using electrophoresis and are 
exposed to X-ray fila, which records the •oveaent of DNA fraaaents. Results of the electro
phoresis are then analysed to deteraine the DMA base sequence. Selective DNA cutting 
requires aany stepa, including adding reagents to DNA, aixing the resultant product, drying 
and separating. (Source: Japan Chemical, 29 September 1983) 

Hand-operated DHA synthesizer 

' Nippon Zeon has developed Japan's first DNA synthesizer. Genetic researchers and 
ainor research institutions have previously had to buy high-priced, computerized 
US imports. The Zeon Genet is a hand-operated model that can synthesize two DNA units with 
different genetic arrangements simultaneously in 40-60 minutes. The remaining volume of 
reagent cheaicals is visible to the naked eye from outside the unit. The unit will be 
introduced in Japan and abroad. Nippon Zeon anticipates sales of 100 units in Japan alone 
in the first year. (Source: Japan Chemical, 6 October 1983) 

DNA s•ele analyser 

A device to aut011atically analyze large numbers of DNA s .. ples is being developed by 
the Japanese Governaent in conjunction with private industry. The biorobot will be capable 
of performisw 200 c09plex chemical processes. Seiko lnstru.ents and El~ctronics will 
comaercialize a version that processes 10 kinds of DNA spect.ens simultan~ously. Genetic 
information in DllA is contained in various arrangements of four cbe•ical bases. Id•nti
fying the arra~eaents is a ti•e-consuming process requiring 11n electron 111icrosc'>Ptt and 
complex cheaical steps. The new device automates the part of the process that involves 
cutting out specific kinds of chemical bases with long chains of DNA. It can •ark DNA 
chains with radioactive isotopes and add minute amounts cf te•t che•icals. The ~omplete 
syste11 will be developed by end-1983. (Source: The Japo konoaic Journal) 

Gene-machines 

A technique that could make DNA synthceizers obsolete has been submitted to Nucleic 
Acids Research by a 1roup of scientists at the governmental b1or,echnolog7 institute"'ii'~ 
lraunsch .. 11, FIG. The paper, whose firtl author is Ronald Prank at the Gesellsrhaft fUr 
liotechnoloaische ror1chung (CBP), describes a :iew way of stringing together oligo
nucleotides, u1i .. phosphotriester chemi1try. 

It• novelty lie• in taking advantage of the repetition of nucleotide ba1ea in th• 
structure of DIA to build a large nuaber of fragment• at one ti .. , before finally linking 
them toaether. 

Cane .achine1 work on the principlw of adding nucleotide ba1e1 one after t~e other to 
a 1tart&r chain fixed to a solid support. s, one ~hemical cycle must be performed for each 
bate. CIF'• new aethod exploits ehe fact that with only four nucleotide b3sea - adenine: 
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cytosine, auanine, and thyaiae - fra11 which to choose DllA .,_.ildina blocks, a nuaber of the 
fraaaents vill bear identical sequences for short stretche~, and these bases can be added 
to a group of fr .... nts in the .... reaction vessel. 

The Cir procedure also starts vith short fraa-ents fixed - in their case - to cellu
lose paper discs. But then the fraa-ents are separated into groups according to which 
nucleotide base ... st be added next. The adenine group vill then be treated in the adenine 
vessel, and so on. After each cycle, the discs are again regrouped according to their pre
defined sequences, and placed ia the appropriate vessel. In this vay, the GBF teams built 
up octamers, but they claia their aethod can be used to construct a COllplete gene of. say. 
60 fragaents, each 15 nucleotide bases long. This would require only 56 reaction cycles by 
the CBF aethod. compared to 840 cycles following the traditional DllA synthesis route. 

Unfortunately, the allOUDt of starting aaterial that can be fixed on to the cellulose 
discs is only about 20Jl'M per ar .... of support, which is saall ca11pared to the 200..MH used 
cGm110nly to start reactions in gene aachines. This aeans that the overall yield will be 
auch lower. 

The paper says that future developaents will include alternative solid supports to 
iaprove the loading factor and testing the phosphite method, another co.moo chemistry used 
in DllA building. (Extracted froa McGraw Hill's liotechnolo1y Nevsvatch, 7 Novem~er 1983) 

The following is a selection of c011111ercial DNA synthesizers, extracted from 
McCraw Rill's liotechnoloar levsvatch of 17 October and 7 November 1983. (See pp. 31-32). 

Microspheres - aade in space 

Tventy-f ive gr .... • of latex beads are being turned over to the US National Bureau of 
Standards (115) by Professor 3ohn V. Vanderhoff of Lehigh Universit!• The high-precision 
aicrospheres, .. nufactured aboard IL\SA's space shuttle, are described as representing the 
first cheaistry done in zero gra•ity, and the first CO!lmlercial product aade in space. 
Latex pa~ticles of strictly uniform diameter h•ve several uses in biolaboratories, notably 
as standards to calibrate electron aicroscopes. The aost accurately sized aicrospheres in 
use tod~y are Lycopoctiua pollen grains, but these differ in diameter by as 11Uch as 15 per 
cent. A scientist who sets his scope for 20,000X magnification .. y in fact be getting 
22,JOOX. le•ds .. de in orbit can be aade to a tolerance of 1 per cent, and in huge 
quantities. 

In the ea,eriaent, latex suspended in w.ter is heated along with cheaical reagents 
to ?O• C, et which point ainute spheres.begin to grow in the suspension. Their diameter 
can be closely determined by controlling the reaction. 

After the MIS puts the aicrospheres on sale soon, at •10,000 a gr&1111e, scientists at 
various institutions will know they are calibrating to the s ... maanification. 

On Karth, eicro1pheres up to 10 •icron1 in dia .. teT can be .. de quite easily, but 
anything larger is estreaely difficult. Aboard the shuttle, beads up to lQO •icr~ns can be 
produced readily and in abundance. 

Betides calibrating aicroscopes, the standardized spheres have other applications of 
i•tere1t to bioscientistts 

- They can accurately gauae the poro1ity of • ... ~rane; 

- In Coulter counter• for 110re a'curate count• of white and red blood cell•; 

- In coluan chroeatoaraphy; 

- A• possible carrier• of drug• and radioisotope• for diagnosis end th .. rapy. 
(Extracted fra11 !feGrav Hill'• liotechnoloaz Nevsvatch, 19 Dec .. ber 1913) 



~---------~,.-----.--~--~-~---- --- -

I "CS 
t Q,) 

... 
J 

... 
as .. a. 

I a 
0 

m 
I ~II I L. (I I • lil ii'; · I i J 1, 1fl( 

I . I 

iii• 11 1.1 a (I 
ifl 1,-. I I J I 111 1t1 I t· ••••• i•• I a ··I 1111 111 1jli :I i f. I 
di I I~ I tt 1~1t Ult M,q • bl I hr I ••, •111 ·e1 ii( ft ~ I Jlif t f ti· 

~ -·· P.~fl 
J ·i' '1h !!•l ~Iii ::> 

··1 
I _, 
I 

~I ~ 
11 I bf il,n ,,!, ... 11111~ c 111Q1P ... J11 IPJ I • I . d cJ ::> 

0 .. 
'tS 

Q,) 
N .... ... 
Q,) .... 
0 as 

I 
... 
~ 

I ..= 
0 

rr~I ~: I- i i d • • I !) J I 
JI I I ~1 I I I ·1 I I 

~d l ~; • a 

jl E! a ··J ~Ii. sf·· .. ~ .. ~ 

I ri•ti I lu II 11 r ~, ltd •I-Ill ii. Is i ~I CL 
0 .u• gl _, 

!I~ 'i 1. 111 !I !f Ill ~hiU ~I. ;J~ !,. !f > ....... 
Ill ~sJ ~ &J & ~· ~ 0 ~· & • ... .. 

"O 
Q,) .... 
rll .... 
~ 

:. : 
! i 
: ; i 
~ ! ~ ! . ; I ; : : . I ' 1 ! 

•• 
C1.l =: 
~ 
lS 
~ 

C1.l 
~ 

~ 
I z 
c >it 
J Cl.l 

~ 
. I 

; I :I !~I ;! tll ,, 1~1 I !I j; Id It • '.• \• ! ·~ ~· i• : JI S: •:• ;; :I 

I -1,r 1iuH111r ~u11r ~u 11ur ~u :11u:P i!H
11Un! 

I l 1 I I I I I l ! I i I I .1 I l l . ·: 1 ·; . W· 

~ 

I 0
1 1.s Ill d 

ii h d!; ii!~. I d ,, 
~ 
< .... 
0 
~ 
r1i1 :s 

I ~ 
I fi 11. ·1 ! 11 •i I .Jlt J. .JP Ji• z Ill I 

iei It II aFi I~ jtL'i ihi 



ul 
I J . 

I f 1 

··1 
. I 

iilb 1fi 1111 ir l·I 1.11 , I iii. 'ri •;
1li a I 

l.1J Mir Ul11 111 
p1;1 11·ii r::i 

fllli 
.. 11-

1!111 
lhl UJ ·[t•I z ;djf 0 

111
11 •., j:: 

il•t llllt # u 
~ 1.J1 !'lt·-1 _, 

11111 i~li1 < 111:1 > 
itr1 Ill jti:I Jl,• r•1· a: • • la .! . I w 

1141 jljfl t111• Ul!i UJ 
:::> 

il' . 

I I . 
1iJ 

I J 111 i ·1 ' )1 11 i)t ··~I t· Is I l I .. H :s 11' 1,~ .. IJI~ ... ) ~· ::I at >i 
.. ~1 I ~15 ~~i U) .., ·11.-1S 

111 n.i ;u· .. a: ~i~c ~f %3 21s•· 21 ~n w 

~di~~· ~· 
U;; . .., I! CL ·-1 % 0 2:: ur _, 

~11 ~!I 
w•1i al, ~1tt ~"(~ti w 

~Hs ~ .. 1r .. ~!;~UH Q ~. t ~ 
.. 

,, :1 ] '. . ; : 

dll 
: : ... 

: : : : 

t11 1 L1 
I ,, I . 'l . :" : 2 

1 ] 
. 

] . : . . 'J 
:1 !1 i I 

U) I :t .tf'I l1ff1 :' 1J11~1-~1:~ 111 ' 
... 

z : .... : a ... I, :• '# ;., a ·l- 2 & ; .: # :• 0 ,.. ,_ :If:• :i · 't_ as. • ii j:: 
< ... EOl•j;.;·· .-:liSilt'i> i s~e lt:i>1 "" !~:si·i"'I Q s i~ r;:,lv:I §:""6'! .. ~ .. g 
II. u 0 i a .. !f·a!:l~i uj6 !i'I~ .. u Jo!ill .. G di ... I . i z • ~·i gi i'!:; :t I w u ... : ... i s:1 , .... ,u .. I :x .. ~ .. l $ll CL ~ w; ; WI ... f •:fi (I) 

j i ~ ~ Ill : f : 
z : 

£ 

i 



- 33 -

LaHra 

A laaer can be used to inaert DllA froa one oraaniaa into another, according to 
nHarchers at the Japan lnatitute of Phyaical aad aa..ical haurch. The technique could 
.. ke it eaaier to identify cancer-causing aenea, to .... produce protein• and develop 
i.,roved aaricultural cropa. A cell is put in a culture fluid containing DllA and then with 
a yittrium-al ... inium-1arnet laser (YAC; 35 1111) linked to a li&ht pen and television 
c ... ra, ia subjected to a 10-nanosecond burst of li1ht. A technician can perforate some 
2,000 cells vith holes one •icrometer or ... 11er in di ... ter in a few •inutes. It takes 
about a s~oncl for the aperture to cloae, during vhich ti .. DllA, contained in the .ediU11, 
has a chance to alip into the cell. 

Last October, IPClt, which is under the supervision of the Science and Technoloay 
Aaency, filed Japanese patents covering both the process and laser hardware. 

For cells without efficient vector•, the reaearchers aee the laser technique as 
preferable to •icroinjection, vhich involves a high degree of skill, or osmotic shock, 
riska d ... 1ing the cella. 

Currently available .. nual and ch .. ical .. thoda of 1ene insertion both have 
drawbacks. The .. nual Mthod can produce only about 1,000 enaineered cells/hr, of which 
under l per cent continue to function nor.ally. The success rate of the chemical .. thod is 
far lover. The laser technique can modify about 1,000 cells/•in, vith a success rate of 
about l per cent. (Ex~racted fra11 Technol0&7 Update, 24 Deceaber 1983 and McGraw Hill's 
Biotechnol017 Mevavatcl, 16 January 1984) 

Advantage in high-polJ!!r ....,ranes 

Synthetic _..branea, which separate fermentation liquids or gases that distillation 
cannot easily purify, brought a nin.-...ber Japanese •ission to the United States and 
Western Europe last December to investigate up-to-date technoloay of high-polymer ... branes 
that will cut energy cost and improve specificity of bioproduct recovery. The ... ber 
ca11panies of Research Association of Polymer Basic Technoloay (RAPBT) expect aarketable 
... branes by the 1990s. Unlike present-day seai-permeable barriers that act like sieves, 
ultra-thin polymer ....,ranes are being designed to separate substances with si•ilar boiling 
points, those which distillation cannot separate. They are also working on affinity 
... branes that will allow desirable biomaterials to pass through at high ener1y savings. 
Typical applications: ethanol recovery and removal of toxins in wastewater treat .. nt. The 
reaearch vaa initially financed by the Miniatry of International Trade and Induatry (MITI) 
with a $1 aillion equi,..nt 1rant in October 1911 to ca11panies in the ... brane-research 
consortiuia, and double that sum last year. Association ... bers have already filed 33 
patents at ha.e, but none abroad, according to a patent .. nager frOll one of the ~ine 
ca11panies. MITI, which is aponaorina the entire thin-aeiabrane project, will aost likely 
take title to all patents, with inventor ca11paniea .. nufacturin1 products under license. 
The participatin1 firms are said to have invP.sted $5 aillion in the national project and 
assigned to it about 50 researchers. 

RAPIT l'ellbers interested in liquid separation include: Daicell Cheaical Industries 
Ltd. of Sakai-shi; Kuraray Co. Ltd., SU1tita.o Electric Industries Ltd.; and Toyobo Co. 
Ltd., all of Osaka. In the gas separation group are: Asahi Glass Co. Ltd.; Mitsubishi 
Ch .. ical Industries Ltd.; and Toyobo Co. Ltd., all of Tokyo; Asahi Cheaical Industry Co. 
Ltd.; and Teijin Ltd., both of Osaka. Three gover .... nt organisations collaborating with 
RAPIT are: lational Cheaical Laboratory for Industry, Research Industry for Polymers and 
Textiles, and Indu1trial Product• Research In1titute. (Extracted frOll McCraw Hill's 
Biotechnology Mevsvatch, 2 January 1984) 

General 

Trend• in ensJ!!s 

Industrial ens,.. sales total t350-400 •illion/year, with 80 per cent used by food 
proce1sors. The only .. jor new .. rket to develop in the past 10 years has been HFCS, which 
has created a $40 •illion/year .. rket for i11110bilised glucose is011erase. An i..obilized 
lactase ens,... vill be u1ed in a nev proces1 to u1e whey to .. ke bakers' yeast. Detergent 
UH of alkaline protHH e\1,yMs is increHing, following a tnporary reduction due to 
fears of product safety. lnsymes are also being developed to break down fats and 
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cellulose. The enz,.e industry worldwide has 25-30 producers. but Novo Industri (Den111ark) 
holds about ll per cent of the .. rket. Cist Brocades (the Netherlands) and Miles 
Laboratories (US) are also aarket leaders. Excess capacity and a large nuaber of ... 11 
producers will probably continue to depress the .. rket for several years. Most enzyaes are 
water-soluble. and thus are difficult to recover and reuse. despite the development of 
i..obilization techniques that bind the enzyae to a solid. Enzyae stability aust also be 
i11Proved. A aajor disadvantage of enzymes is their specificity. which requires RU> costing 
$3-10 aillion. Enzyaes aust generally cost l per cent of the cost of the finished product. 
and production voluae •ust be sufficient to aake enzyae use econoaical. Enzyme detergents 
hold about 15 per cent of the US aarket and 67 per cent in Europe. Production of aspartame 
depends partly on an enzymatic process. and a second part of the process .. Y also be adapted 
to enzyae use. Development of new applications for enzyaes will create new growth 
opportunities. (Source: Cheaical Week. JO Noveaber 1983) 

Possible cause of Alzheimer's disease 

An infectious prion .. y be responsible for Alzheiaer's disease, according to some 
..-bers of a research te .. at the University of California (San Francisco). Prions are too 
... 11 to be studied with an electron aicroscope, but gather into cluaps that resemble and 
have properties siailar to those of a.yloid, a brain substance thought to be a waste product 
of Alzheiaer•s disease. The teaa's findings suggest an infectious cause for Alzheimer's 
disease, although there is no evidence that it is contagious. {Source: Chemical and 
En1ineering News, 12 December 1983) 

X-ray crystallography aids enz711e redesign 

Scientists at the Agouron Institute at La Jolla, California are using highly-detailed 
three-diaensional enzyae structures by using the knovlege acquired froa X-ray crystallo
graphy to decide how and where genes coding for proteins should be altered, and modified to 
work at high or low teaperature and pH - conditions that noraally aake the• unusable. 

The first progress they report is custoaizing the enzyme dihydrofolate reductase (DHFR). 
This ubiquitous enzyme plays a catalytic role in the .etabolisa of one-carbon coapounds used 
in the biosynthesis of thyaidylate, purines and soae aaino acids. It is also the target of a 
class of widely used cancer drugs, including aethotrexate. The team, led by molecular 
biologist J. E. Villafranca, directed specific aaino acid changes in three chosen areas 
through site-specific autagenesis, and thereby planned precise alteration of the nucleotide 
sequence codin, for the protein. One change involved the enzyaes's active site; by changing 
an aspartate residue to asparagine, they reduced the enzyme's catalytic activity by 99.9 per 
cent. The institute does not expect any direct c011111ercial applications for the DHFR enzyme, 
but sees it rather as a aoclel systea. However. several other enzymes are being 
investigated. (Extracted from McGraw Hill's liotechnology Nevsvatch, 2 January 1984) 

CO!puter siaulation of en&J!!S 

The University of Southern California's coaputer siaulation study of enzymes aay aid 
genetic engineers in atte.,ts to design artificial enzyaes for aedicine, agriculture and 
industry. A. Varshel of the University of Southern California is building and aanipulating 
coaputerized aoclels of enzyaes to determine how the cheaicals function. Enzyaes participate 
in cellular production of new protein by reading genetic inatructions for the process. 
Unlike previous atudies. Varshel's research aakes uae of the discovery that enzymes are 
constantly in a state of agitated aoveaent due to theraal energy. Although the aoveaent 
appears rancloa. the enzyaes 110Ve in a aanner specific to their taaks. USC scientists have 
charted the enzyaes' specificity of aoveaent within the randoa motion by siaulating their 
110tion on a COllJ>uter. usins aiailar techniques to those e.,loyed by space scientists. 
(Source: Ch .. ical Marketing Report, 2 January 1984) 

D. APPLICATIOltS 

Pharmaceutical and .. dical applications 

lev chicken pox vaccine 

The Vorld Health Organization (WHO) is drawing up guidelines for the preparation and 
.. thod of inoculation of a new chicken pox vaccine developed at the Osaka University 
Microorganisa and Disease Research Center. The chicken pox virus Oka strain isolated will be 
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attenuated and diatributed worldwide •• • live vaccine. Thia atrain haa been rec01111ended by 
WllO for the preparation of chicken pox vaccine becauae of ita excellent illlllUnogeniaity and 
fa'WOUrable clinical reaulta. A atandard for ita preparation and exaaination in Japan is 
being drawn up. and ita developer• are trying to incorporate and legalise the seed lot ayatea 
aa part of the atandard. 

Thia aeed lot ayatea .. nagea the ha.ogeneoua aeed virua ao that aafe vaccine with 
conatant quality can be prepared froa it. In the caae of live vaccine. the attenuated virus 
.. , recover the pathogenicity during aubculture or the virua .. , undergo a variation and loae 
ita effectiveneaa. In order to create a aeed virua pool. thia virua auat be grown in the 
.... culture ayat .. uaed in an actual production proceaa and a large quantity of virua 
.. terial 9Uat be prepared. The virua .. terial thua prepared ia then aubdivided. 
freeae-dried. and kept at a teaperature below -8o•c. Moreover. the number of subculture• 
... at be liaited to no 110re than five. Uaing this aethod. exaaination of vaccine need not be 
carried out after each lot ia created. aa ia current practice. Aa a reault. 
20-30 aillion yen per batch can be saved in ex .. ination fees. labour and tiae. thus 
contributing aignificantly to the reduction of the coat of vaccine. 

Chicken pox virus. being related to herpea virua. indicate• a danger of carcino-geneaia. 
therefore. children vho auffer froa reduced i ... ne capacity aa a result of baaic diaeaaea 
auch aa leuk .. i• or collagen diaeaae .. , die if further affected by the chicken pox virus. 
Theae children. aedical staff and pregnant women who have never had chicken pox will be the 
aubjecta who vill receive this chicken pox vaccine. 

The reaearch te .. is analyaing the protein of the chicken pox virua uaing aonoclonal 
antibodiea. There are at least 50 kinda of protein• codified on a DNA having a 110lecular 
weight of 8.5 x 106, and several kinda of glycoproteina aaong theae proteins are said to 
determine the i..unogenicity. They have collected three kinda of aonoclonal antibodiea. and 
investigation of the cOllllOnneaa of these antigens is under vay. Ho~ver. they do not appear 
to be interested in .. king • component vaccine utilizing the antigenic deterainant protein •• 
revealed by the study of aonoclonal antibodiea, becauae the live vaccine itaelf is so 
effective that the antibody titer can be raised significantly by .... 11 quantity of the live 
vaccine. (Extracted froa To1'yo likkei Biotechnoloa1, 4 July 1983) 

Sanofi beaina l•rae-scale production of a011atocrinine 

Aa the culaination of research conducted by the Montpellier Research Center (fonaerly 
Clin-llidy) in collaboration vith Professor Roger Guilleain of the Salk Institute. Sanofi is 
going to begin large-scale production of the cerebral horaone aoaatocrinine. the first 
therapeutic indication of which is the treataent of certain types of dvarfiaa. At the end of 
1984 production capacity at Marnea-La-Coquette ahould reach 10 gra ... a per aonth. while the 
French deaand for this use is about 8 gr .... a per yaac. Thia viii aake it possible to 
develop clinical teats of what vill perhaps be a pharaaceutical speciality before long. 
(Extracted froa Chiaie Actualitea, 26 Sept .. ber 1983) 

Ruaan clinical trials be1un on , .... interferon 

Biogen (Sweden) has begun huaan clinical trials on g ..... interferon to teat its 
effectiveness •• an anticancer •sent. The g .... fora of interferon h•• proved aore effective 
than the alpha fora in laboratory experiment• and ia part of the body'• natural i .... ne 
ayatea. Biogen'• alpha interferon ia currently undergoing clinical trials and ia expected to 
receive rDA approval in late 1984. The drug has been useful in treating rare cancers in 
hU198na, but has not been as effective in treating breast and lung cancer. Biogen. the first 
firm to advance 1enetically engineered , .... interferon into huaan clinical trials, plans to 
produce and aarket the dru1 co...rcially, rather than license it to another fira for 
develop11ental work and aarketing, as it ha1 previously done. Trial• could coat tso aillion 
durin1 the three-year teat period. The clinical trials could be coapleted in three to four 
year• end the re1ulatory approval procedure aay take one year. (Source: Ch .. ical Marketina 
Report, 26 September 1983) 

, 
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Diabetes and enzyae• 
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Patients with .. turity onaet diabete• .. y have enough inaulin, but underactive liver 
ena,.ea, according to E. Sotani .. i of the University of Oulu, Finland. The li•iting factor 
in the glucose aetaboli .. of theae patients ia the •peed with which glucoae-6-phoaphataae 
and glycogen synthetase do their work. The enzyme inducer phenobarbital and 
aedroxyprogesterone acetate lowered blood glucose levels from 12.7 .. ol/l to 9.0 .. ol/l. 
(Source: Nev Scientist, 6 October 1983) 

Toxic shock syndrOlle 

A bacterial gene that specifies the toxin linked to toxic shock syndrome baa been 
isolated froa strain• of Staphylococcus aureus taken frOll toxic shock victims by a research 
group led by R. Novick, Director of the Public Health Research Institute (New York City). 
The toxic shock syndrome exotoxin (TSSE) vas isolated by researchers at the University of 
Minnesota and University of Wisconsin. The findings will enable researchers to prepare 
large amounts of the toxin for future study, using recombinant DNA techniques. Increased 
availability of the toxin could hasten the developaent of a TSS vaccine or a teat to 
determine susceptibility to the disease. The role of the toxin in causing the disease is 
not yet clear. (Source: Chemical and Engineering News, 24 October 1983) 

Blood substitute 

The Japanese company Ajinomoto plans to comaercialiae stabilised haemoglobin within 
five years after runnin& clinical tests. The blood substitute is not only superior to 
re1ular blood in teras of preservation, but there is no danger of it being infected by a 
hepatitis virus. The stabilized ha91101lobin which Ajiniaoto succeeded in developing 
cOllbines polyethylene alycol with hae90&lobin, the .. in incredient of red blood corpuscles 
in blood. In addition to stayinc longer in blood vessels than reaular haeaoglobin, it is 
completely equal to reaular blood in its ability to carry oxyaen. Moreover, because it 
re.oves the cell llellbrane in red corpuscles, it can be used in blood transfusions for people 
of any blood type. At present preserved blood (donor blood) kept at 4•c can be used only 
within 21 days. For this reason, 20-30 per cent of donated blood (dependin1 upon the 
season) is di1posed of when the period of effective pre1ervation has expired. The coapany 
expect• to use this abandoned blood as the raw .. terial for its stabilised haemoglobin when 
it be1ins production. 

Professor Haji .. Horibara, of T1ukuba University has said that "by just siaply clearin& 
away the red corpuscle ... brane, h•lllO&lobin cloa• the ureter and causes a kidney probt ... 
Ajino110to'1 research solve• thi• problea, and therefore ha1 con1iderable pr011ise from the 
1tandpoint of sur1eon1. Because haeaoclobin and polyethylene 1lycol are both 1ubstances 
vho1e characteri1tics are well-known, question• of safety and whether or not it is 
carcinosenic aay be able to be succeHfullJ answered." (Extracted frOfl Nihon leisai 
Shi•bun, 5 lov .. ber 1983) 

Cancer treat .. nt exeeri .. nt• 

DallOD liotech will conduct cancer treat .. nt experi .. nt1 u1in1 its cell-1rovth 
technoloey with th• US National Cancer Institute. The Institute will u1e the c09pany's 
lncapcel •icroencap1ulation technoloeJ to produce lar1• amount• of 1101toclonal antibodies in 
te1tina a nev treat .. nt for I-cell lJ11Ph0118 and will jointly seek FDA approval for h .... n 
te1tinc. The process per11it1 production of the required number of antibodies in 8-10 veek1 
versus the u1ual 6-9 110nth1. The lncapcel sy1t .. encloses ani .. l cell• in s .. 11 porou• 
capsule• that produce antibodies. Some 15,000 people/year develop I-cell 1)'111phOlla and 
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10,000 people/year die fraa it in the United State• alone. COIMfeational treat .. nt coft8i•t• 
of ho•pitaliaation, radiatioa and ch.-,tberapy, which cost• $50,000-100,000/year, verau• 
$30,000-50,000/year for IMmoe'• treatlleat. 

Clinical trial• of ealloaenou• opiate .. tenkephalin a• an aatitumour aaent for 1711Ph011a 
vill be conducted at Oral lo'-erts University. The phaae I toaicity trial will invohe 
healthy volunteer•, 1Mat ..... II trial• vill te•t .. tenkephalin'• ability to •tiaulate the 
imaune •J•tea aaainat tallDUr• in lJllPhama patient•. lecent diecowerie• have linked •tr•••· 
the endoaenoua opiate• ... the i-ne ayn... At leaat three laboratory astudies have •hovn 
that .. tenkephalia ... '-ta-endorphin can increaae cell-mediated immunologic activity 
in vitro. leta-endorplli .. have been abown to increaae natural killer lJ11Phocyte activity in 
te•t• at the NiDDeapolia YA Medical Center and the Univeraity of Wev Mexico. Metenkephalin 
can al•o increa .. T-cell activity in aerua froa cancer patienta. Levels of enkephalin• can 
vary greatly betveea peraaa• tlho exerciae regularly and those tlho do not. Short-tera •tre•s 
_, ati .. late the U..... ayat• by tri11ering releHe of enkaphalina •tored in the adrenah 1 

but chronic •trea• could deplete enkephalin •tores. 

Summa Medical ia deYeloping a vaccine designed to •tU...late antibodies again•t human 
chorionic gonadotropin. t.cC •urrounds nev ti••u•• or foreign .. tter in the body to prevent 
thea froa being attac ... by antibodiea. The •ubatance also protect• a011e .. 1ignant 
tuaours. About 86 per ceat of lung cancers and S0-60 per cent of breHt cancers produce 
hCC. a .... n trials could beain in 1984. (Source: Cheaical Marketing Report. 
24 October 1983 and Medicine Vorld 1 10 October 1983) 

Kit detect• cancer and predicts spina bif ida 

Celltech, Ltd., Britain'• government-•ponsored genetic engineering coepany, ha• 
launched a dual-purpoae .onoclonal kit for teating neural-tube defects in fetuses and liver 
~ancer in adults. The kit aeasures alpha-fetoprotein, a fetal protein present in large 
quantities in infant• bOrn vith spina bifida, a condition in which the spinal cord i• 
exposed. Alpha-fetoprotein is also a diagnostic marker of liver cancer in adults. 
Celltech's U..Unoradia.etric assay (IlllA) works on a different principle than conventional 
radioi .. unoassays (RIA) for aeaauring alpha-fetoprotein. It involves adding two aonoclonal 
antibodie• to the s..,le, both •pecific to alpha-fetoprotein, but one radioactively 
labelled, the other bound to latex particles. To thi• is added a 10 per cent sucrose 
solution. After ten ainute• the latex particles drop through the sucrose •olution and are 
read after pouring off the supernatant. (Extracted froa McGraw-Hill's Biotechnology 
lew•vatch, 7 Roveaber 198S) 

Monoc tonal antibody preanancy test 

Organon Diagnoatic•' (V Orange, IJ) new 11e>noclonal antibody pregnancy teat provide• 
definitive data in ... rgeacy •ituations, 1uch as before auraery or X-ray1. The DUOCLOll 
slide test u1e1 one drop of urine combined with one drop of the latex reagent to detect 
h .... n chorionic aonadotropin, the horaone indicative of pregnancy. The te1t use• tvo 
11011oclonal antibodies, one reacting with HCG and one reacting with an HCC aubunit to reduce 
interference in teat result• froa drug•, blood or protein• that .. , be pre1ent in the urine. 

A ai•ilar aonocloaal antibody preanancy test, TAllDEM, developed by Hybritech 
(San Diego, CA) use• a 110DOClonal-coated bead plus another aonoc:lonal that fona a '•andvich' 
around the HCC module ia a test tube. This test provide• reault• in about 30-4S •inut••· 
(Source: Modern Health, October 1983) 

Interferon do1a1e 

Re1earch at the cOllp•DJ of Upjohn au11eats that lover interferon dose• increa1e 
efficacy again1t certain cancer• and viral infection1. Pyri•idinone interferon inducer• 
1ti•ulate the body to produce aore of it• own interferon. A low, con1tant doaa aay be aore 
effective than increa•i9'S1J hiaher do•••· In experi .. nt• on •ice, ... 1tiple intraperitoneal 
injection• of 60-125 .. /lea of pyriaidinone for 3 day• induced interferon production, 
increa1in1 re1pon1e• of the •ice to aubaequent injection• and enhancing their re1i1tance to 
later intraperitoaeal injection• of herpa1 •it1Pl•x viru1 1. Hove.er, the oppo1ita happened 
with pyri•idinone do .. • of 250-500 .. /k1: the •ice bee ... hyporeactive, producin1 le•• 
interferon and bec011iD1 llOl'e 1u1ceptible to the injected viru1. Soae SO per cant of the 
•ice in the control 1roup survived 35 ti .. • the do1a of virus that proved fatal to SO per 
cent of the •ice in the high-interferon dose, hyporeactive 1roup. Some SO per cent of the 
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lov-doae croup could vithatand 30 ti.mes the a.ount of the virus that proved lethal to the 
aice in the control group. Upjohn researchers hypothesize that hiah levels of interferon 
.. , activate a control factor that turaa off i .... ne systea activity and localized interferon 
production. While hiah serua interferon levels appear to be important for ca11batting soae 
viral infections. high local tissue interferon levels .. , be more important to the body's 
ability to fight certain other virus••• including herpes siaplex l. (Source: Cheaical 
Marketing Report. 7 Hoveaber 1983) 

Vaccine against bacterial aeninaitis 

Lederle Laboratories have developed a vaccine against bacterial aeningitis. a disease 
which kills 2-10 per cent of child victi .. and causes permanent brain da..age in another 
2S per cent. Haeaophilus influenaae aeningitis ia a leading ca••:Je of acquired .. ntal 
retardation in the us. and is a frequent cause of septic arthritis. epiglottitis. pneumo
nitia and oateomyelitis. Lederle isolated the bacterial capsular polyaaccharide, polyribo
sylribitol phosphate (PRP). Purified PRP vaccine does not stiaulate an i...,..ological 
response in children under 18 aonths. when the infections are aoat cOllmlOn. The new vaccine 
shovs PIP antibody increases sufficient to provide protection in 90 per cent or aore of 
vaccinated children. The combined DPT-PIP vaccine produced high levels of antibody in 
97 per cent of children receiving it during infancy. Children were reinoculated at 18 
months. and aa.e were inoculated for the first tiae at 18 aonths. In the latter group, 89 
per cent developed protective level• of antibody. Rei .. uniaation at 18 aonths aay be 
necessary to induce prolonged protection against H. influen&ae aeaiogitis. (Source: 
Lederle Laboratories News Release. October 1983) 

Cancer therapy 

SOiie Japanese researchers are of the opinion that interferon ia not effective in 
treatin1 solid cancers, but i• effective in treating aultiple .,elOllS, aalignant lymphoma, 
melanoma and kidney cancer. Interferons aay also be effective in treataent of hepatitis 8. 
They are investigating treataent of diseas s with interferon in combination with 
radio-therapy or cheaotherapy. (Source: ,:!!pan Cheaicals, 3 November 1983) 

PltU - prenatal and carrier detection 

Dr. Savio L. c. Woo and others at the Bovard Hughes Medical Institute in Houston, 
Texa1, report another genetic 1tep - the prenatal diagnosis and detection of phenylketonuria 
(PKU) carriers. 

In PICU, the liver ensyae phenylalanine hydroxylase is absent, a condition that can 
result in severe aental retardation due to the buildup of phenylalanine and other substances 
in the blood. It is esti .. ted that one in every 200 Caucasians is a carrier of the 
disease. PKU i1 transaitted as an autosGllal recessive trait, .. aniog that when both parents 
are carriers each of their children has a 25 per cent chance of haYing the disease and a 
50 per cent chance of carrying it. Until now prenatal diagnosis of PKO was not possible, 
nor was carrier detection, but infants could be tested for blood levels of phenylalanine and 
successfully treated nutritionally. Woo and co-workers report they are now able to detect 
carriers and affected fetuses of f .. ilies with PltU history. 

The technique used by the Baylor teaa is called restriction frag11ent length 
polJllOrphisa where complementary DllA - one strand of the double helix - is used as a probe 
to detect individual discrepancie• - pol,.arphi .. s - aaong parent• and children in PICU 
fa•ilies. Using restriction enzyme•, which specialize in cleavina DllA between specific 
nucleotides, the researchers coapared resulting frag .. nts and found three that exhibited 
polJllOrphi•••· Classical Mendelian analysis then aade it possible for the researcher• to 
tort out the fragment aixture• that shoved up in affected children. 

Thi• test presently can detect prenatal defects for 75 per cent of those parent• who 
have had other PlU children and are concerned about future one•. The other 25 per cent of 
existins PlU f .. ilies are undetectable with the existing DNA probes, but aore are being 
developed and Woo predicts that percent•&• will decrea•e rapidly in the future. The te•t 
may a110 benefit siblings of ~KU children who wi•h to know if they are c•rrie-s themselves 
and people who ire found to be carriers and wish to know if a developing f etu• ha• the 
di•••••· A• for the general population, the exact genetic 11Utatioea that cau1e PKU ire not 
yet known and general screening procedures will not be avail1ble until they are. (Source: 
Science New1, Vol. 124, 26 Nove•ber 1983) 
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The nat•re of -lipencr 

The t..our -rbr carcinoe.bryonic antigen (CEA) ia a 110re ca11plex aolecule than 
original17 thought, acconing to the University of Stoclthola. The 110lecule .. Y shed nev 
light on cell differentiation, gene expreHion ancl the nature of .. Ugnancy. Nev CEA teats 
using aonoclonal antibodiea .. , produce fever falae poaitiwa. CIA doubling tiae reflects 
the doubling tU. of the tumour, ancl can be used to calculate expected survival in cancer 
patients. Preeem:e of the cc.pound can allov surgery for -tastase• too ... 11 to appear on 
scans. A teat uai .. ttllD llODOClonal antibodies, each bindiD1 excluaively to a different 
antigenic aite on the CEA molecule, will give significantly fewer false positives than any 
of the aa .. ya ROif aYailable. Different types of CEA .. , be produced by different organs, 
although .. ch •re reeearch ia needed. This .. y allov deteraination of specific cancer 
sites before the tumour• can otherwise be detected. (Source: Medical World, 
14 Wovellber 1913) 

Space ahuttle experi .. nta aay lead to per.anent orbitiaa plant 

McDonnell Douglaa will research bioloeical purification techniques on space shuttle 
flights, which could lead to nev diabetea treatments. The joint reaearch vith Waahinaton 
University'• School of .. dicine vill focus on aeparating inaulin-producing beta cell• fr011 
pancreatic tiaaue. The llectrophoresia Operations in Space project reaulted in an 
electrophoresia device that separates .. teriala in a solution by subjecting the• to an 
electric field. lxperimnts in space vill deteraine hov ..ell continuous flaw 
electrophoreais can aeparate beta cells froa other pancreatic cells. In the zero 1ravity of 
space, it ia poaaible to separate 700 ti .. s •ore .. teriala and to achieve purity levels four 
ti .. s those of sillilar operation• at norwsl gravity. The EOS has successfully tested three 
ti .. a and three aore teat• are planned by the end of 1984, with a larger production 
prototype. If cC11111ercial operation in space proves practical, McDonnell Douglas hope• to 
begin operating an orbiting plant by the late 1980s. (Source: Machine Design, 
8 September 1983) 

Monoclonals to treat ast ... 

DuPont'• new clinical test .. , be the first .. jor c....erical use of monoclonal 
antibodies in health care. The test is used with DuPont'• Aca discrete clinical analyser to 
monitor the level of theophylline (used to relax bronchi auacles), in blood serum of 
patients beina treated for acute or chronic asthma, since dosage adjustment is critical in 
such treat .. nt. As theophylline is si•ilar in chemical structure to caffeine, a polyclonal 
antibody test of a patient'• blood serum would register theophylline and some caffeine froa 
coffee, tea or soft drinks. DuPont has also introduced test packs to monitor antithrOllbin 
III, plaaain..3en and fibrinogen, which are all i•portant in blood clotting, and the most 
widely used aainoal,.coside antibiotic. (Source: Du Pont Wews Release, Nov .. ber 1983) 

Hepatitis A vaccine tested 

Merck is clinically testing its new hepatitis A vaccine. The new vaccine is 
conventionally .... froa 'live' but weakened hepatitis A viruses. Merck aho has beaun 
hUll8n trials of a 1enetically engineered hepatitis I vaccine and has te1ted a new 
chicken-pox vaccine oa alao1t 1,000 children with good result1. (Source: Wall Street 
Journal, 31 October 1913) 

Ct.near detectina kits 

Centocor vill sMk approval for kits to detect cancer usina monoclonal antibodies. The 
kits detect ovarian caacer and tUllOur• of the stomach and intestine earlier than ever 
before. Tueours often develop to a large sis• without cagsi .. noticeable pain, and 
.. cast•••• are ••f!cially difficult to detect. Researchers at Dana Farber Cancer Institute 
and lrighaa WOiien • Hospital have discovered that ovarian cancers shed the protein CA 125 
into the blood. Antibodies lock onto antia•n• on foreian cell surfaces and send ch .. ical 
di1tres1 aiaaai1 to tri11er other cell• to attack the invader. 

The 110DOClonal assay test developed by Centocor coasist• of polystyrene beads coated 
with aonocloaal antibodies aaainst CA 125. A second, radioactively labelled aonocloaal 
antibody is Phen added co bind to the antiaan. The bead• are then placed in a , .... 
co~~ter. If the antilkHty on the bead has picked up CA 125, the radioactive antibody viii 
also bind to Che antisen bound to the bead, re1ulting in a hiah radiation count. The kit 
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ba• a low rate of falee poaiti••• t..at can detect onlJ 10 per cent of thoae .,...n who 
actuall1 have onrian ca.er. 'llae kite are available in ltal7, Federal Republic of Gen.any 
and Spain. and Centocor hope• to .... US and JapaneH approval in 1914. (Source: Nev 
Scientiet. 10 loYlllllNtr ltll) ~ 

•ios•• and Japane .. l!!!f joia in reeearch for anti-infl ..... tory aaent 

The international bioteclaeolOIJ COllpaDJ Biogen and the Japaneee gro.ap Y ... nouchi 
Phai.aceutical announced an aan1•1nt for develop.at of a nev anti-infl-tory agent which 
could improve treat.eat of arthritie, aethll81 and deraatitie, 8llDDg other dieorders. Under 
thi• a1rae11ent Biogen vill be ia charge of purification and large-acale production of the 
product, while Ya .. nouchi vill perfora the preclinical and clinical teet• and obtain the 
exclueiw .. rbtina riaht• ia Japea, Taiwn, and South lorea under a Biogen license. Bioaen 
vill receive research fun.ta fra11Y ... nouchi and event ... lly participate in the sales profits. 

This nev anti-infl .... tor, .. eat, intended for an esti .. ted .. rtet of $3 billion per 
year, i• a protein that would he the .ediator (or the next el ... at in the bioch .. ical 
sequence) of the anti-infl .... tory ..:tion of steroids. (Extracted from Chblie Actualites, 
5 December 1983) 

Lepn>ay vaccine 

WellcOlle (Ult) ha• beaun clinical trial• in Norva1 on a leproey vaccine developed by the 
National Institute of Medical leeearcb (UI). Triala in the UI and US vill begin shortly and 
field trials, poesibly in South India and llalavi, could start in 1915. The three countries 
chosen for early trial• have differina incidence of ICC vaccination: Morvay al1101t 
100 per cent; UK SO per cent; and non-routinely in the US. There .ay be some interaction 
between ICC vaccination and the leproey vaccine, which is produced from inactivated M. 
leprae harvested froa 9-banded armadillos. Identification of the M. teerae- specifi'C"' 
antigen• would allow production bJ aenetic engineering. Early studies 1n Venezuela found 
concurrent ad8inistrat1on of the leprosy vaccine and BCG vaccine cause regression in 
patients with advanced stages of lepromatous leprosy. Thi• effect did not occur when either 
vaccine vaa used alone. (Source: -~• 19 October 1983) 

Nev serum aHay 

A nev serua assay .. , aa•e•• the response of epithelial cancer of the ovary to 
treatment, according to I. c. Bast Jr. of Harvard University, and acientiets at Centocor 
(Malvern. PA). Teat results could indicate drua therapy failure. Serum levels of the 
ta~aeted tu.our antigen correlated with disease progression or regreaeion, when using a 
monoclonal antibody. The aaea1 could also enable earlier diaanoaia of ovarian cancer, which 
in early 1ta1e• i• a9J11Pt011atic. The assay baa high false-neaative and false-positive 
rates, which .. y lillit it• ueefulne••· The assay detected antigen levels above 35 U/flL in 
82.2 per cent of ser1111 a .. ple• fro. 101 ovarian cancer patients. Elevated antiaen level• 
vere aleo found in 29 per cent of patient• with nonaynecologic cancers, includin1 carcinoma• 
of the pancreas, at011ach. colon and breast. Serw1 froa 6 per cent of patients vith 
no ... Upant disorders and from 1 per cent of normal donors also contained hi&h levels. 
SOiie tU110ur• a• larae as 1 c• vere lliaaed by the a1aay, althouah riaina level• and 
subsequent te•t• always indicated progressive cancer. The asaey could also be used for 
acannina for occult .. taataeee. (Source: Medical World, 28 Rovellber 1913) 

Therapeutic llOftOClonal• 

The COllp811J of Hoffmann Lallocbe, Inc. will carry out ~•t~-•~aae clinical teatin1 and 
urketi111 of llOftOClonal antibodiee dewloped by Centocor, Ir.:.:., <•f Malvern, Pa.• to treat 
1re.-ne1ative aeptic .. ia and colorectal cancer. The fira pr::Ktucea radioi1otope-ta11ed 
monoclonal• to diapaoee cancer, and has licensed US rishta to locha, for h .... n trials only. 
Centocor i• now developiaa therepeutic applications of the hiah-•pecificitJ antibodies 
hitched to radioactive iodine, indi ... and techneti1111 aitled at colorectal cancer. Centocor, 
Inc. i• etuclyina the u•e of 110DOCloaala aaain1t an antiaen COllllOn to •i• type• of bacteria 
that cauee aeptic .. ia. Such acute eyat .. ic infections frequently follow burn injury, cancer 
sur1er1. and other trauma, accouatilll for the death• of 1a11e 59,000 INNpitalised patients 
each year in the US alone. The antibody vaa ad9ini1tered •&•inst an antiaenic f ra1119nt in 
the bacterial coet to •ice vhicb delayed their death frOll burn-triaaered eeptic .. ia 
"sisnificantly''. 

• 
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Centocor ia also clinically evaluating a new 110noclonal diagnostic to 110nitor heart 
attacks. At the Maaaachuaetta General Hospital in loaton, 30 patient• were teated with the 
antibody which aaaeaaea the extent of pen.anent ayocardial daaage shortly after a heart 
attack. By picking up the presence of ayoain - contractile auacle fibres - in the victi•'• 
blood, the teat diatinguiahea whether the heart .. acle ia dead or aerely wounded. Thia 
enables doctors to decide whether a patient ia atill at riak from infarction, and to 
prescribe appropriate treat.aent auch earlier. 

Centocor already aella two cancer diagnostic kits baaed on monoclonal antibodies in 
Europe through agreeaenta with France' a Atomic Energy C01m1iaaion in Paris and Sorin 
Bioaedia, a subsidiary of the Italian aut0110bile maker, Fiat. One kit detects ovarian 
cancer, the other, gastrointestinal. The teats are approved for sale in t~e US and Japan 
for clinical research only. The two new kits detect ovarian cancers and tumours of the 
stomach and intestine at an earlier stage than ever before which should help doctors to 
follow a patient' a progress after surgery and drug ther~py. {Extracted from McGraw Hill'• 
Biotechnology Mewswatch, 7 Hoveaber 1983, 19 Deceaber 1983 and New Scientist, 10 November 
1983) 

US CO!p!ny invests in Israeli srowth horaonea 

American Cyanaaid Co. baa entered into contract with Biotechnology General Corp. (BTG) 
of Nev York, and Rehovot, Israel, for R6D on bovine, chicken and porcine growth hormones, 
including exclusive worldwide rights, under royalty, to manufacture and market BTG's animal 
growth hormones. 

Using a proprietary vector system, BTG baa developed an Escherichia coli boat that 
expreaaes up to 25 per cent of its protein aa bovine growth hormone (BGH). Cyanamid will 
start with this, for research and animal testing, uaing a recombinant-DNA hormone produced 
at BTG'a pilot plant in Kyriat Weizmann, Israel. {Extracted from McGraw Hill's 
Biotechnology Nevavatch, 19 December 1983) 

Firms teat herpes products 

Two c0111panie1 will conduct clinical teats on products that may have promise in treating 
genital herpes. Alcide (Westport, Conn.) began te1ting ita Alcide-ba1ed gel for treatin& 
the viral disease. Alcide i1 now testing the product, which also ha1 potential use• in 
health care, agriculture and industry, in the Federal Republic of Gel'lllany and ha• applied 
for te1ting approval in the United Kingdoa. 

Meanwhile, United Guardian (S.ithtovn, llY) 1ay1 that within a few months it will a1k 
the Food and Drug Administration to allow it to test its Clorpactin WCS-90, which the 
coapany baa sold aa a topical antiaicrobial for several years. Testa on that drug'• use 
a1ain1t herpes are now being conducted in Japan by Maruiahi. (Source: Chemical Week, 
21 December 1983) 

lev .. thod for puriftina blood products fr011 viru1 infections 

A new aethod for purifying blood products fr011 virus infections has been developed in 
Sweden by labiVitrua. Baaed on bindin& virus particle• to a special eel durin1 drug 
.. nufacture, it i1 claiaed to 1ub1tantially reduce the risk of tranaaitting the hepatitis 
viru1 in the treat .. nt of haemophiliac•, for exaaple. 

The method has already been applied in connection with the production of Preconativ, 
labiVitru•'• fac.:or IX dru1 which i1 u1ed to alleviate the effects of haemophilia. Clinical 
1tudie1 in Mallli:S and Milan indicate that Praconativ purified in thi1 aanner doe• not 
tran••it virus infections. Large A110Unt1 of hapatiti1 viru1 were reaoved and it i1 probable 
that the •ethod can even be used for purifying other viru• types. In the studies, none of 
the patient• 1hOV1d any aian of viru1 illne11 after being treated with purified Preconativ. 
(Source: _!!?, January 1984) 

Trial• for TPA and aa ... intarf aron 

Boehringer Inaelhei• International, CllbH, of Inaelheim, federal Republic of Germany, 
will buy bulk huaan ti11ua pla1mino1an activator CTPA), a blood-clot-di11olvin1 agent froa 
Genentech, Inc. of USA. Boehringer will handle reaulatory approval and marketing of TPA in 
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Europe. Australasia. the Middle East. Africa. and South Aaerica. In the us. Genentech is 
preparing clinical protocols for Food and Drug Adainistration permission to conduct the 
first huaan trials of rec011binant-DMA-produced TPA. 

Ti'.e company is also supplying interferon for the fir~t US clinical trials of r-DMA
produceu ga ... interferon. These began on 19 Deceaber with one patient at H.D. Anderson 
Hospital and TW10r Institute of the University of Texas. Houston. and will soon start at the 
National Cancer Institute. Frederick. Md. Following regulatory approval. Genentech plans to 
aarket the interferon in the US under its ovn label. 

Meanwhile. Biogen NV 1 Geneva. Switzerland. together with Shionogi Phanaaceuticals 
Co. Lt~ •• Osaka. Japan. began European and Japanese r-DMA g ... a interferon clinical trials 
last Ser:eaber and is now treating about 40 patients. (Extracted fr011 HcGrav-Hill's 
Biotechnology Newswatch, 2 January 1984) • 

Theophylline monoclonal assay kits 

Another monoclonal-antibody-based serua theophylline drug monitoring assay entered the 
aarket last Noveaber. Theophylline - an alkaloid found in tea - is widely used in treat
ment of asthaa. Because of its toxicity, serua levels of the drug must be continuously 
monitored. Existing polyclonal-antibody assays cannot distinguish between theophylline and 
caffeine or their metabolites. 

DuPont de Nemours is making use of a ready-aade customer base - the 4,000 users of the 
caapany's automatic clinical analyzer (ACA), a caaputer-controlled system that can perform 
soae SO colorimetric and turbidoaetric clinical assays. In this assay, serum theophylline 
C011petes for monoclonal antibody with a particle-bound theophylline analog, thus reducing 
antibody-particle cross-linking. The rate of particle formation, as ae•aured by forward 
light-scattering, is inversely proportional to serua-drug concentration. Each test costs 
about $3.00 and takes seven ainutes to run • . 

Beckman Instruments Inc. takes only 80 seconds and costs $1.00 to $2.50 per assay. 
Their assay, like DuPont's, is tied to its p1·oprietary detection equipment, the semi
automated ICS III or the automated Auto-ICS s7stem. The Beckman test is also an indirect 
inhibition i8Dunoassay, using a particle-based detection system, but the company's equip
ment •eaures backscatter rather than forward scatter. 

Meanwhile, the Alles/Hiles Laboratories use a different detection syste• - a substrate
labelled fluorescent i11111Unoassay - in its monoclonal-antibody theophylline kit, which takes 
25 seconds to run and costs $1.50 to $1.20 per test. In addition to tailoring the kit for 
use in its own automated devices. Ames is .. rketing kits that can be adapted for use in 
other automated and semiautomated clinical teating devices and manual a11ay methods. 
(Extracted from HcGra.rHill's Biotechnology Newswatch, 2 January 1984) 

First human trial• of cloned cholera vaccine 

Recently ten healthy aen and woaen awallowed one million virulent cholera bacteria 
each. The Vibrio cholerae cell• they ingeated were of the El Tor Inaba strain affecting 
people in rural areaa and urban 1lU11s of Aaia, Africa and Latin America. Only one of the 10 
contracted cholera. 

One month earlier the volunteer• at the University of Maryland School of Medicine 
Centre for Vaccine Development inaested an oral vaccine of genetically engineered 
V. cholerae that had had it• gene coding for cholera toxin cut out by recombinant-DNA 
technology. Seven out of eight control aubjectu who took part in the test did not receive 
thia experimental vaccine, and contracted fullblovn ca1e1 of cholera. If the hU118n trials 
still in progre11 go well, it i1 hoped later thia year to start full-1cale field tests in 
one of the many Third World countries where cholera has flared up again aince the 1960s as a 
pandemic scourge. · 

The Swiss Serum and Vaccine Institute, a private ca11pany in Berne, Switzerland, i1 
standin1 by to manufacture the 1enetically-altered oral vaccine on a lar1e acale and at 
moderate co1t. 



r-'I'--------------~---- ----

- 43 -

There are still ac.e bugs in the Mv nccmbinent vacciae• even if it i~niaea a 
person against cholera. it can still cause varyina deareea of aild diarrhea - dependina en 
hov big a dose of the organi .. s a volunteer drinks. There. are other uaklr.'>Vft factors in the 
vibrio• that provoke diarrhea, even after the cholera-toxin gene has been deleted from the 
geno.e. 

Dr. Ja11ea W. iaper, chief of bacterial genetic• at the Center, prepared the vaccine aa 
follow•: 

- Firat he clOIMd in lacherichia coli the 1200-baae-pair gene aequence coclina for the 
cholera toxin in the i~fectiou• vibrio. Thia protein cooaiata of six subunit•: a 
single enayaatically active "A", which stiaulatea cell• in the aucosa lining the 
... u intestine to excnte water fro11 the body. and five benign identical "I" 
subunit• that •rely ~ind t~e toxin aolecule to receptor• on the cell •abrane. 

- Then laper and his teaa aapped the gene aequencea coding for the A and B subunits. 
and by DllA-sequeacina. deteTmined that the for.er contains 25G eaino acids, and each 
of the latter subunits, 103. 

- Uaing restriction enzy.ea, in vitro, they snipped out both toxin-subunit •tructural 
gene sequences frc>11 the vibrio chr0110aa.al DllA and replaced thea vith a gene for 
bacteriat resiatance to mercury, flanked on both aidea by about seven kilobaaea of 
vibrio DHA. 

- Finally. by plaaaid conjugation, they ttanaferred thia recOllltinant-DNA construction 
into a cultun of toxin-positive El Tor Inaba V. cholerae. Aa theae replicated, and 
their DNA unwound. a single strand containina th~ native toxin gene occaaionally 
croased over and coabined vith the pla .. id D»A carrying the hollologcua flanking 
sequences on either aide of the aercury-reaiatance gene. Thia one-in-a-million 
event produced a toxin-negative autant that laper vea able to pinpoint and recover 
by marker rescue - introducing a second inc011patible plaaaid. 

The autant strain of V. cholerae, lacking a gene to synthesize cholera toxin, serve• 
as their non-infectious but still i .... nogenic vaccine. This preciae rec0111bi~ant-DNA method 
of attenuation avoid• compromising any other useful antigens in the cell that .. Y be 
involved in i11aUnity. 

Meanwhile, he ia trying to eliainate the diarrheal side-effect• by scaling down the 
dosage. Sa.e 40 volunteers are now swallowing 1,000 to 10,000 autant vibrio• rather than a 
aillion, to see what ainiaua will still colonise the gut and generate an i1m111ne response 
without cauli .. dehydration. (Extracted froa !!!!!!:,arHill' • Biotechnology ltevswatch, 
16 January 1984) 

Oateoeorosie treatment 

A aynthetic for11 of the kidney horaone, calcitriol, aay be effectiv~ in treat .. nt of 
osteoporosis, according to J. Gallagher of Creighton Univeraity, L. Riag• of the 
Mayo Clinic and H. DeLuca of the University of Wiaconain (Madi1on). Calcitriol can reduce 
the number of spinal bone fracture• in osteoporo•i• patient• which affects IS aillion 
persona, 110atly older feaales. Patient• receiving calcitriol had a 50-75 per cent 
reduction in apinal fractures after one year. Hoffaann-LaRoche will ask for PDA approval 
for the uae of calcitriol in treataent of osteoporoais. (Source: Science Neva, 
10 Deceaber 1983) 

lnterleukin-2 planned for clinical trial• 

Cellular Products Inc. will file with the US food and Dru1 Ad•iniltration a "Drug 
Matter Pile" for the production of lnterleukin-2 (T-Cell Crovth Pactor). Thia will allow 
clinical inveati1ator1 to file InvestiaatiotNl Wev Drua Application• (lWDs) for the uee of 
Cellular Products Inc.'• lnterleukin-2 in variou• hUll8n clinical trials that involve huiaan 
i .... ne deficiency diaordera and certain tJPe• of cancer. 

Accordina to Dr. lichard llontap1a, Preaident, "lecauae Cellular Products can produce 
much larger quantitiee of natural lnterleukin-2 fr011 hUll8n blood than its competitor•, 
clinical inve1ti1ation1 of lnterleukin-2 are po11ible on a fa1 greater acate. At preeent, 
the company 1upplie1 approxi111tely 75 per cent of all lnterleukin-2 u1ed by the 1cientific 
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!'•Hatch c~nit11 and throuah adwnced teehnoloey the c•pany vill now supply large 
..,....t• for bUlllan clinical trials." (Source: Cellular Product• Inc. N•va leleaae, 
Jauary 1984) 

Teat procedure to aasiat in AIDS diaaao•i• and other i .... nodeficienci•• 

Cellular Products Inc. h .. reached a lic•nse acre ... nt vith the Research Foundation of 
the State University of Rev York whereby the c•pany will utilise a teat procedure which 
detects the preaente of serua antibodies against aeabrane anitgena of Hu .. n T-Cell Leukeaia 
Yirua (BTLV)-tr.naformed cells. 

"Ve belie•• that this teat ~rocedure ia the aost specific test available for the 
detection of antibodi•H against HTLY-indur.e-t meabrane anti1ena 1 " aaid Dr. Montagna of 
Cellular Product•. "High conc.entrationa of th•a. antibodies ha~• been detected in the aera 
of approximately 60 per cent 6f teated Acquiretl I-e O.ficiency Syndrcme (AIDS) 
patients," he explained: "and it is expected that this teat procedure will assist 
phyaiciana in the 1tudy and diacnosis of AIDS." 

Th• licensed teat procedure ia baaed upon information developed by Doctors Bernard 
Foieaa and Ruaael T011ar of the Upstate lledical Center, ~yracuae, Nev York. (Source: 
Cellular Product• Inc. Weva Release, January 1984) 

Comaerical clinical !Pplicatiooa studied 

ta a joint collabor~tion between Hovard O&er, M.D., Ph. D., and Northern Clinical 
Diacnoatica (the clinical teati .. division ~f Cellular Products), the adaptation of 
reaearch .. thodoloay for comaerical clinical application• will be explored. Thia project 
baa been funded bJ the lev York State Science and Technology Foundation, a private non
profit organisation that funds proj.cta which d..onatrate potential for near-tera indus
trial application by ~· York State coapaniea. 

This project specifically targets the comaercial application of ::.::o>cloual antibodies 
for diagaoda and therapy i• leuk•ia, 1yapboma and AIDS, and will tait1; t. ~ace over one 
year. Worthern Clinical Diagnostics will use a flow cytometer, an autoe.~_.;i high tech
nology piece of equipment eaaential for accurate objective interpretatior.~ ,; t11eee tests. 
Source: Cellular Product• Inc. """'• Rel••••• January 1984) 

Dignostic aethod to detect A!!!_~ 

The Swedish biotechnology co.-,any Pharaacia has developed a aethod for detecting 
AIDS. The teat, which was oriaiaally deaianed as a diagnostic for kidney disease•, 
aeHurea levels of beta-2-aicroglobulin in the blood and it hH also been used H a canc~r 
cliapoatic. 

The .. tkod ••• teated on AIDS victi .. in the US and it is hoped it will prove useful 
in deter.inina at vbat 1ta1e the di••••• becoae• contacious. It could also be used to 
acreen ... plea of donated blood before transfusion. 

The diaanostic detect• elevated level• of beta-~-.i~roglobulin in the blood - a 
condition which accOllp8niea AIDS. The t .. t .. .c be repeated over a period of tme to 
differentiate between AIDS and other di••••••· AIDS causes a constant increase in level• 
of the substance in the blood. 

The Ul coapany loota-Celltech Diaanoatic• i• al•o currently developina it• 
alpha-interferon a11ay •• an AIDS diaanoatic. The test. which i• being evaluated in both 
the US and the UK, work• by •ourina aer• alpha-interferon leveh. It va1 found laat 
1ear that AIDS patient• have increaaed allOUnta of the protein in their blood. 

The Svedhh fira, KabiVitr•, ha• COiie up with a new aethod for the removal of viru• 
particle• frOll hU111n blood and claitla that the .. thod could aubatantiallJ cut down the risk 
of inf ectiou• viral di••••••, 1uch •• hepatiti• I, being tran .. itted bJ blood product• 1uch 
as clottina factor• for ha .. ophiliac:1 and blood tran1fusion. 

The purification proce1s, vbich u••• a apecial 1•1 to bind viral particle•, ha• 
alreadJ been used by KabiVitru11 in the production of it• factor IX blood clotting factor, 
Preconativ, which h used to treat haniophilia. The c011pany HJ• that the •thod can allo 

• 
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be uaed to r-. other t,,.• of haraful viruaea fro. blood. (Extracted froa 
European Cheaical lew. 6 February 1984) 

Genetic e111ineeriD1 for nerve-1•• antidote 

A senior officer at tile US Any'• chemical defence eatablialment in Ford Denick, 
Maryland. bas rewealed detail• of hov biotechnology ia bei• harneHed to deviae b ; •.u 
antidote• to ne~ &a•• tl.l aillion haa been apent on five contract• to clone th~ gene 
for the en.,.e acetylcholineateraae (ACR) in bacteria. in order to aake vaat quantitiea of 
the protein. AC& ia one of the aoat iaportant enzyaea in the brain. It ia involved in the 
tranaaiHioa of nerve illpulaH. vhoae action ia blocked by nerwe gaa. The idea of the 
reaearch ia to inaert tile AC& gene into a aillple bacteriua auch aa I. coli which would then 
aanufacture the protein along vith it• ovn. Such bacteria could then easily be groWl'i to 
aake vast quantitiea of the protein. The aray's acientiata could. by cheaical analysia, 
X-ray cryatallo&raphy or ca.puter aodelling deteraine preciaely hov the nerve gaa inte~acta 
vith the active part• of the enzyae to prevent ita action - and so design better drugs to 
counteract the haurd to troops. Eventually it aay be poaaible to construct a vaccine 
against nerve gaa. 

Of the five contracts for the vork, three were placed within the Unit•d State•, one 
vith Invarest in Scotland, and a fifth in Israel. Altoaetber the US Aray spends 
t90 aillion a year on vaccines and ch .. ical antidotes, iaclucling basic reaearch on 
pharaacology. .About 70 per c•nt of that budget ia directed towards nerve-gas reaearch. 
<source: Rev Scientist. 1 Karch 1984) 

Vitaain 112 production 

lippon Oil of Japan has developed a process for the production of vitaain 112. 
Deficiencies of the ritaain often occur .aongat vegetarians and can cause pernicious 
anaeaia. Tbe lippon oii proceaa is baaed on the feraentation of a ray fungus on a fnactoae 
feedstock, follC1111ed by cbroaatographic purification. The coapany nov intends to look into 
the econoaic feasibility of acaling-up the process. Japan is estiaated to iaport about one 
ton of the ritaain each year. (Source: European Cheaical leva, 6.2.84) 

Diapostic 

Japan'• Sekiaui Cheaical ia planninc to seek approval fra. the Japaneae Miniatry of 
Health and Welfare for the production and asrketing of an antibody-based diagnostic, which 
could prove useful in detecting certain fora• of cancer, collagen diseases and rheuaatiaa. 
The teat, baaed on rabbit antibody, detects the protein, fibronectin, levels of which are 
often depressed in patients suffering froa these diaeaaes. (Source: European Cheaical 
!!!!• 6 February 1984) 

Liveatock application• 

Search for •l\!!p that aheara itHlf 

Australian scientist• believe that within five years, uai• genetic engineering 
techniques, it lliaht be possible to insert new genea into •beep that could result in an 
ani .. l which would "shear itself'' when fed a cheaical. &eaearchera at the federal 
Covernaent'a Ca ainw.altb Scientific and Industrial a. ... rch Orsaaiution (CSIIO) also 
think that it •iaht be possible to uH s•n•• to uke sheep produce aore or finer wool. 

Dr. llerilJD Sleiah, of the CSII0 1 1 aolecular and cellular biology unit, said that the 
1ene• could eaable acintiata to bned sheep srowing more wol for nery blade of 1raH 
conauaed. The 1ene1 could c .. froa Anaora goats or .,,.. c .. la. Scientists an 
conaiderins sheep bn .. • which periodically abed their coats H a source of genetic 
•terial. They would introduce the genes naponaible for the shedding into Merino sheep 
and then deYelop • ay1t .. for harve1ting the fallen fleeces. The drawback with th• plan •t 
the aomnt ia t ... t the breeds which do abed their fleece do •o rather patchily and not all 
at once. To a,achronise the sheep in a flock ao that they all drop their f leece1 at the 
.... ti .. would probably require the ad•iniatering of a cheaic•l to tri11er the cle-fleecins 
1enea. The sheep voulcl probably have to be put throuah a cGllbina or vacu.- proceH to 
reaove the wool. (Source: The Ti••• 1 Septnber 191)) 



- 46 -

Japaaeae acieatiats have t___. an abandoned Britiah technique for cloai .. salaon into 
what could be a c-.rcial -r•inner. Current •thods of stocki• ea1- are 
wasteful. Malea aDd f_.les are produced in equal nuabera yet for bnecli• one .. ie is 
sufficient to fertilise the eggs of 30 to 40 f ... les. Moreover. the flesh of the .. 1e 
aalaon become• u ... latal>le duriag tu .. ting season so when caught sucb fish can only be 
used as ani .. l feed. Sat.on are ideal for cloning. They produce vast ... ntitiea of large. 
easrto-haadle eggs tlhicb are fertilised outside the body. The clonias technique hinges on 
tvo proceaaes: the destruction of the aex-cletenaining chromosomes of either the spera or 
the egg. and the inhibition of tu production of the polar body. Thia is the 8eehanis• 
that the cell nucleus uses to get rid of its unwanted extra set of cbramoaoaea. which then 
becoaes the aex deterai-nt for the fertilised egg. To produce f-le fish. • 
Professor Onoaato of Hokkaido Uni,,.raity's Faculty of Fisheries brought together untreated 
eggs and apena that bad l>een ........ to g .... ray•. which destroy the .. 1e genes. The 
sperm atill stimulate the eaa• to caaplete division. and so allow fertilisation to occur. 
The egg-culture fluid .,.~ treated with a pressure of 700 at110apheres for se.eral ainutes to 
prevent the production of polar l>odies. British researchers vho pioneered thia work at the 
Ministry of Agriculture. Fisheriea aDd Food's fisheries laboratory in Lotleatoft used low 
temperature• rather than high pressure to achieve the s-e end. The Japanese claim their 
method is aore efficient. produciag 60 per cent hatch rate within 69 days; all fry were 
fe.ales. 90 per cent of them identical to the 110ther fr011 whoa they had received all their 
chr0110aa.ea. 

The production of .. 1ea is .ore difficult. The apera is left untreated and the egg is 
irradiated to deatroy its geaea. Fertilization ia allowed to take place. then high 
pressure• and temperatures are used to prevent nor.al di,,ision. so that the nucleus does 
not divide but the number of cbramo8omea doubles. 

Since sperms ha.- l>otb I- aDd 1'-chr0110somea1 the resultant offspring are half "normal" 
XX f ... lea and half "a'Uper" Y1' .. 1es. The •ting of normal eggs with super-aale sperm 
results in all XY-.ale offapri... llovever the aale hatching rate of super-males is very 
low - only about 50 to 60 per 10,000, so Onosato baa tried changing the sex of female 
fish. 1 ... diately after birth, f ... le fry are i ... rsed in a aolution of .. 1e hormone. 
Eighty per cent becoae able to function as .. iea while still being chra.osomally female. 
Other Japanese scientists have 1>eea applying Onosato's methods to breeding aice with some 
success. In theory the procedure can be applied to any ani .. 1 vhoae eggs can be fertilized 
externally. (Source: Wev Scientist, 3 November 1983) 

Monoclonal antibodies in li1Ntstock disease prevention 

Molecular aeaetics' aeaeticallJ engineered aonoclonal antibody for li¥estock disease 
prevention has FDA apprOYal ...... will be .. rketed in the US in 1984. Since its approval 
last year, Genecol 99 bas l>een u ... succes•fully by dairy and beef producer• in Canada to 
reduce calf fatalities fra11 diarrhoea. Over one aillion calves per 1ear die froa all types 
of scours, a particular probl .. in cold, vet weather and wherever other adverse conditions, 
such es crowding, atress or coata.iaation, exist. Cenecol 99 prevent• the infection before 
lo•se• can occur by preveati111 E. coli frOll adhering to the intestinal wall. (Source: 
Chemical llarketi9 Rerort, 14 •Oftllllber 1983) 

A1ricultural applications 

Joint effort to d.,,.lop new canaa strain 

Mitsui lnterpriae &esearcb Center, has provided capital for a project on the breedina 
of triploid of caana in co-operation vith the Nev York Botanical Gardea. The reaearch fund 
together with other funds will l>e iavested in the Wev York Botanical Carden through the 
Japaneae Overseas Agricultural D.,,.lopaent Association. 

The triploid of canna which i• the subject of breeding was obtained by cro••ing a 
diploid Canna indica for appreciation vith an edible tetraploid Canna coccinea which al•o 
hH medicinal value. The uncler1round tuber of the new breed is bi11er and the plant is 
aore re•i•tant to ...... by bliabt and insect•. The •tarch contained in the tuber i• 
edible and ~•n alao be u•ed in .. killl alcohol. The results of a field test indicated a 
yield of 4o-60 tons per hectare. It• advantages cOllpared with catsava, which it widely 
grown today in South-laat Atia, include: (1) it can grow in weak liaht, •o can be grown •• 
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undeqrowtb Oil n..._r or cocoaut plaatationa vithout tu aeed for clefonatation; (2) its 
leaves COifer th aro_. and thua help prevent aoil eroaioa; and (l) it can sustain 
continuous croppi... The oriaia of c. coccinea is ia t .. South M•rican Andea and 
15 atraiu wre cliaconrecl cluri .. the laat especlition. Creatioa of even 110re s-.erior 
triploicla is biplJ probable throuch croaureectina c. iaclica vith these strains collected 
at their place of oriain. Conr.rete research plans u1elucle collection of the oriaiaal 
atraina of ca_. ia the Andes durina the first year. aacl creation of triploicla bJ 
croaabreecliaa clari• the aeconcl and third years. To be able to confira whether a triploid 
baa been createcl. a research staff capable of performina chnm>•- ex-ination vill be 
necessary. Tlae cost of travel and livina eapenaea of the researchers in South America will 
be shared by the Japanese. and the Rational University of Tai-n. The cultivation teat of 
the nev breed of caaaa thus created vill be undertaken by the Rational University of 
Taiwo. (Eatracted flOll Tokyo llikkei liotechnolop. 4 July 1983) 

Peamat abella •• cattle feed 

Peanut ••ll• .ay be cliaeatible •not•h to be uaecl •• cattle feed. The shells have 
potential as •ml feed since they are 70 per cent cellulose. Unfortunately. the other 
JO per cent ia liaain. vhich is indiaeatible in itself and also prevent• diaestion of 
cellulose. Tlae ahella can be rendered cliaeatible by a nitric acid-bacteria-yeast process. 
The process .ay ccm'ftrt shells to cattle feed at $60/ton. The research .-.y also find an 
industrial uae for lipin and the bacteria which break clown the shells for feed vhich _, 
also be uaeful to treat other aorta of biovastes. (Source: The lconoaiat. 
16 September 1933) 

lioloaical herbicide 

Plant patholoaiata at the Coastal Plains lzperiment Station in Tifton, Ga. have found 
a way to fiaht ,.now nutaeclge naturally by harneaaina its eneay, the rust funaua 
Puccini• canaliculata. Vben the rust aon1ally appears in August, this nutaedge - one of 
the fev plant• that .. ervea aa ita natural boat - usually take• hold of an agricultural plot 
causing aerioua havl>C on that aeaaon'a crop. llot only does the weed a.other youna plants 
and d .... e root• and tubers, but it also robs crops of 1Utrienta, water and carbon 
diozide. Po.·opaaated by tubers, the weed has r ... ined -singly resistant to herbicides and 
conventicaal peat-control strategies. 

ly incluci• a rust epid .. ic early in the season, and. if necessary, continued 
throuahout the arovina ••••on, -y aake this fungus an ideal nutaedge-control •sent, a• it 
has no appetite for any com11erical crop grovn in the United States. Since the rust has no 
knovn winter boat ia the USA. it is not naturally occurrina in spring therefore spores had 
to be collected and frozen over winter, then carefully thawed before aprina field 
inoculation. Mized vith water and flocculanta, they ~an be sprayed on vulnerable nutaedge 
sprouts in April - before they have atranaled crops. Althouah the rust will not kill all 
of ita boat, the latter become sufficiently weakened to -ke herbicide treat .. nt hi&hly 
effective. The .. jor probl .. is hov to -••-harvest ruat fuaau• •pores. (Extracted fr011 
Science leva, Yol. 124. 26 Roveaber 1913) 

Venture aroup iave•t• in plant tissue-culture firm 

TVJford Pl•t LalN>ratoriea Ltd. of Cla•tonbury (Ult) vhich ia known for ita production 
of ornamental plant• and flowers bJ tissue culture, with yearly aalea of over ll aillion, 
plans to exploit , ... tic enaineerina and other advanced breedina technoloaiea to expand 
into veaetablea, field crop• and foreat product•. 

With a aev infuaion of capital froa a coneortiua of lritiah and Aaerican venture 
capital bu, TWJford' • three-year apaneion plan vill involve doublins production capacity 
to aake it the lara .. t plant tissue-culture centre in the world, set up a nev production 
facility in Califonaia at a eite yet to be selected, ancl double the fira'• research budaet 
to exceed £500,000 aanually. The fund• vill be aainly deYoted to applying cellular bioloay 
and aicropropaaation vith an eye to auto.atina production. It vill also provide capital 
for joint wenture• with c011P•niea in the Kiddle and far last to open new aarket• for date 
and oil pelM. 

The compeDJ'• date-pal~cloni .. technique achieve• eo.atice ellbryoaene•i• ueina 
aeri•t .. a• t .. 1tarti111 tieaue. (Extracted froa KcCr...-Rill'• liotechnol91z levevatch, 
2 January 19 .. ) 
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lefU8e deriwd CG!f!!t 

lefu .. deriYed CClllpOSt i11ereaaea vineyard yields while also reduci~ urban vaatea. 
Re&ulationa on compost fna refuae nquire a ainiaua or four daya at 60• C fe~ntation to 
..U the cmpoat •-itary1 a •itroan content lower than 2 per cat1 aDd a particle aiae 
uader 40 -· Accordi .. to J.P. Levaaaeur1 OTY1 the product inte .... tor famiaa .. ,t be 
properly -tured1 refined aad attractive eaouah in appearance to ••it con•-r d-ncl•. 
Ol'9 and ita 1 .. liah aaaociate1 pulveriser -nufacturer Toll ... che1 have specialized in the 
deaian ancl coaatruction of cClllpOSt treat•nt plants to achieve tbeM characteristic•. A 
key el ... nt of the OTY ayat .. is the Siloda biological treatmeat .. it in which a giant 
paddlevheel aut-tically tuna pulverized refuse to ati .. late fe .... tatioa. These 
horisontal ailoa contain troupa of the refuse -terial over which the paddle mows. 
During feraentatioa1 the te.,.rature of the refuse .. at increase fn111 20• C to 10• C before 
falling proareHiwly as •turation proceeds. (Source: World Vaate 1 Rovember 1983) 

Research into sea water tolerant plants 

le .. arch to identify c::op plants that will tolerate irrigation by sea water is being 
conducted by lea Gurion Uniweraity (leer1heba 1 Israel) scientists at an experillent station 
near Aahkelon. lrriaatioa water has traditionally been pure in spite of the fact that arid 
soaea eaiat nur the sea. Cotton1 -1ona and waetablea have beea grown in the Regev1 

irriaated by brackish water with a aalt content of 3,0GCr4,000 p,.. Success in finding 
crop plant• that could tolerate .. a water with a salt content of 30,000 p,. could start 
another vorldvide "areen revolution" and also be of benefit to northern h .. iaphere 
dewloped countries. (Source: IDDOYation, Movetlber 1983) 

Paddy ripeni• ca.pound 

Sankyo haa introduced Tachiaaren 30 per cent Liquid to proaote ripening of paddy field 
rice in cold weather. The cbeaical aids ripening of rice in the 43-50 days before 
-turi•· The compound proaotea flow of carbohydrates in the leawa to the heads, 
increasing the yield and thickneaa of the grain. (Source: Japan Chemicals, 
24 lovellber 1983) 

Su!Wene field-teats tissue-cultured corn plants 

Su•ene Technologies Corp. 1 located at Palo Alto, California. are enaaged in the first 
laqe-scale field trials of a aenetically illproved c-ercial corn derind froa cell 
culture. Sungene has a proprietary technique and culture aedi ... for regenerating e11bryonic 
~orn plant• froa callus tissue. Sa.eti•• beneficial 1011aclonal variation• arise 
1pont~.neously in the plants regeaerated 'from the inbred lines, the parents of the hybrid 
li .. 1. Preliainary observations ... ge1t that these features - altered leaf shape, early 
floweri•, areener, taller or aore vigorous plants - appear to be controlled by a •ingle 
gene, end ther •. 'fore can be aore readily incorporated into new varieties. These soaaclonal 
variation• are apperently sufficiently unifora to obviate the necessity of goina back and 
self for .. ny gene¥~tiona with the original inbred line. Flowering is earlier, aaking it 
possible to plant in •~~•• with a shorter growing ••••on. 

Last •-r the fira planted three acre• of com seed in Califomia derived froa 
1a.atic-e.bryo plantl•t• rai•ed ia the areenhouse. The seed froa that fir•t aeneration of 
field-arown plants it now growiaa in Hav•ii, and the seed froa that crop will be tested on 
some 30 acres back on the aainlaad this 1U111er. (latracted froa llcCratrHill'• 
liotechnoloax lewsvatch, 16 January 1984) 

Cheeper fertiliser• 

Israeli e .. ineer Moshe Al ... ro is seeking $400,000 froa Allerican venture capital 
caapanie1 to fund a study which .. Y lead to cheaper fertiliser• for developina countries. 
He belive• that an old nitroaen-fixi .. process, called the Birkeland and lyde (161) 
p1'0Ce11, caa be updated to produce aore efficient yields of fertiliser. He advocate• • 
aobile production plant powered by hydroelectricity generated in the reaote rural area• of 
de,,.lopina countries. Because the process does not have to run continuously, it can use 
electricity at ti .. • of low d ... nd froa villaae1. 

tn the 161 process an electric arc i• passed throu1h air to produce nitric oxide which 
it then oxidised and reacted with veter to produce nitric acid. law aaterial1, such •• 
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phoaphate rock or limestone, are needed next to react with nitric acid to fora the nitrate• 
used •• fertiliaera. 

Many developi .. countries do not have phosphate atone and limestone resources of 
sufficiently high quality for export~ but they do have lov-grade reserves which could be 
developed for uae in the l6E process. 

Rav .. teriala and cheap electricity contribute to the econoaic case for the B•E 
process, but Al ... ro believes there ia also a good technical case. (Source: 
Rev Scientist, 19 January 1984) 

Cold reaion crops 

To produce crops tailored to the rigorous cli .. te of the Canadian Prairies. the 
University of Manitoba progr.._. ia relyi .. on iapro-.e11enta froa traditional plant breeding 
technique• and agronoaic practicea. Recently, there haa been a good deal of publicity 
about the .,plication of the nev technique• of genetic engineering to crop iaprov..ent. It 
baa been reported that acientiata vill soon be able to coabine genes froa unrelated specie• 
to produce aelf-fertiliaing and diaeaae-, inaect-, and cold-reaiatant "auperplanta". 
However, acientiata actually involved in thi• reaearch are far less sanguine. Moat expert• 
agree that canventional agricultural research bold• the beat proaiae of achieving practical 
result• within the foreseeable future. Selective plant breeding ia certainly not nev. ly 
about 5000 years ago, our ancestor• bad da11eaticated all the .. jor cereals, grain leg1111ea, 
and root crops that r ... in our principal aourcea of food to this day. The foundations of 
eodern .cientific plant breedi .. , hovewr, vere laid in the 19th century. The .. jor 
contributor vaa Gregor Mendel, the Austrian llOftk who died 100 years ago. Hendel'• interest 
in plant breeding vaa aroused by experiences on his father's orchard and fara. Hi• 
experi .. nts on sweet pea plants led to hi• discovery of the lava of heredity and gave birth 
to the aodern .cience of genetics. In the past fev decades crop yields have increased 
spectacularly, due largely to the pioneeri .. work of plant breeders in the early part of 
thi• century. ' 

The University of Manitoba'• progr.._. to iaprove crop production under Canadian 
Prairies cli .. te conditions continues the application of this dr ... ti~ally successful 
acience-based •1ricultural technoloay, involving a nuaber of proje,ta, of which the winter 
wheat and corn breeding aspects described here are only the tip of the iceberg. Cereals 
are literally the staff of life vith well over 50 per cent of world food supplied by these 
crops. In recent years, wheat has replaced rice as the world's largest cereal crop with 
production exceeding 400 •illion tonnes (aetric tons) annually. The pri .. ry goal of the 
University of Manitoba's cold crop wheat progra...e is to .. ke the widespread production of 
winter wheat possible on the Canadian Prairies. Winter wheat is planted in the autUllft, 
gaining a head start in growth before freesing temperatures set in. It .. cures and is 
harvested the following sUlller. Except for a ... 11 area in 1outhern Alberta, however, 
conditions on the Canadian Prairies are too 1evere for winter wheat and the spring 
varietie1, which are 1eeded and harvested in the .... 1ea1on0 are 1rovn in1tead. Winter 
wheat• have a RUllber of advanta1e• o"9r 1pring varietie1. Spring wheat on the Prairie• 
au1t be arovn in a short, 100-day frost-free sea1on and 10 early .. turina varieties are 
u1ed. Unfortunately, the earlier a wheat aatures, the lover it• yield. In fact, for every 
day of arovth beyond 100 days, it is e1ti .. ted that there i• about a l per cent increa1e in 
yield. · 

The .. jor advantage of winter wheat, then, is that by starting growth in the autuan 
it effectively extend• the 1rovin1 ••••on and increa1es yields, averaaing a1 much a1 20 to 
25 per cent llOl'e than current apring wheat yield•. 

The key probl .. in arovi~ winter wheat on the Canadian Prairies i1 winter kill. 
Te.,.raturea of leaa than -16• C for five or aix consecutive daya will destroy tender 
ahoot• and roota jutt below the surface. Such cold condition• are virtually auaranteed to 
occur duri .. Prairie vinter1. It ha• been discovered, however, that anov cover of approxi
.. taly 12 c• or aore will provide adequtte in1ulation to .. intain 101 t .. peraturea above 
-16• C and permit the aurvival of winter wheat. To arov winter wheat on the Canadian 
Prairie•, a aufficient continoua anov cover during cold winter 110ntha 11Uat be aa1ured. 
While anovfall on the Prairie• i• adequtt~ overall, drifting and 1udden winter thav1 leave 
f ield1 bare 10111 enough for winter kill to occur. The aolution to this problea, the 
Vniveraity of Manitoba'• wheat project hH discovered, ii the 10-called "sero- tillaae" 
ay1t .. of cultivation. 
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Zero till .. e reaearch. headed by Dr. lbler Stobbe. haa been underway at the Univeraity 
of Manitoba for .ore than a decade. Coaventiona! cultivation ia a three-step proceaa 
conaiating of plou1hina. diacina. and harrowing. With aero tillaae theae atepa are 
diapenaed with and a farmer only aeeda and apraya. Modified seeder equi,..nt cuta a narrow 
alit for the aeed. disturbing only a ... 11 portion of the aurface of the land. 

Zero tilla1e haa both econ011ic and conservation advanta1ea. It cuta fuel consumption 
and coata. and decreaaea labour and heavy .. chinery requir .. nta. Because the land ia 
largely undiaturbed and the stubble ia left on. wind and water eroaion of aoil ia aharply 
reduced and moisture loaa throu1h evaporation ia prevented. Manitoba trials of aero 
till•&• have ahovn reduced fuel consumption •• high •• 50 per cent and. in aome caaea. 
increased yields. 

The principal interest of aero tillage for the winter wheat project. however. is the 
atubble which ia left on the field over the winter. Under aero tillaae. winter wheat is 
planted directly into thia stubble in the fall. The project'• field trials have de110n
atrated that upri1ht stubble between 15 and 30 ca tall will serve aa a anow trap and 
provide adequate inaulation to ensure the aurvival of winter wheat durin1 Prairie winter•. 

The pri•ry 1oal in winter wheat breeding research is to develop hardy and ruat
reaiatant winter wheat cultivara (cultivated varietiea) for uae with the aero tilla1e 
ayat .. of cultivation. Spores of the funaua Puccina araainia, which cause• the devastating 
wheat rust disease, paaa the winter in the United States and are blown northward to the 
eastern Prairies on prevailing aprina winds. Because of the direction of theae winds, few 
aporea reach the veatern Prairie•. where rust ia leaa of a problea. Aa a result, winter 
wheat varieties developed for uae in southern Alberta at the Lethbridge Agriculture Canada 
leaearch Station have inadequate rtJ•t reaiatance for eastern Prairie uae. 

The breeding project ia concentrating on breeding ruat-reaiatance into hardy winter 
wheat varietiea. Thf hardiest winter vheata, auch aa Roratar, developed at the Lethbridge 
Alberta lab, have been croaaed with ruat-reaiatant spring varieties like Glenlea, currently 
1rovn on the Prairiea. The offspring, or progeny, of these .. tings are then backcrossed 
with the original winter wheat parent over a number of generations in an atteapt to restore 
the parental hardiness while aaintainina ruat-resiatance. Each successive generation is 
tested for theae tvo essential characteristics. 

The third backcross has already been completed and it i• hoped to have aaterial ready 
for coaparative field trials by 1985. If all goes well, new varieties of winter wheat 
suitable for growing on the Canadian Prairie• will be in the hand• of faraera by 1990. 
However, breedina research ia only part of the "coaplete production package" the project ia 
developing for winter wheat. The zero tillage ayatea of cultivation and crop .. nageaent 
auidelinea are equally iaportant. 

Given the potential econoaic advantage• of this production package to faraers, the 
successful coapletion of the wheat project could radically alter agricultural practices on 
the Prairies. However, the winter of 1982-1983 provided a aobering lesson. Lack of 
snowfall left fields bare and auch of the experiaental winter wheat crop was d .. aaed. 

Another project, under Dr. E. Larter, concern• the breedina cf cold tolerant, hi1h
yieldin1 varieties of aaize suitable for widespread production on the Canadian Prairies. 
Larter baa found that the crucial factor li•itin1 aaize production on the Prairie• is cold 
soil teaperaturea durina the early aprina. Difference• of only l• C can be highly siani
ficant. Mo1t .. ize varietie1 will aerminate and arow well in 1oil of 12• C or above. 
Below 11• c, however, mo1t varietie• either fail to 1e111inate or only arow very •lowly. 
With a aaxillUll crop 1rovina aeaaon of 120 day• under Prairie condition1 1 thi1 1lov early 
arowth re1ult1 in 1harply reduced yield1. 

Larter'• breedina project, then, ia ai .. d at developin1 varietie• which will arow 
viaoroualy in cold Prairie aprina 1oila and then .. ture relatively quickly. 

The chief probl .. facina ..,\ze breeder• i1 that unlike wheat, which ia a 1elf
pollinatina apecie1, ••ize i• a cro1e-pollinatina apeci••· Like moat aniaal1, plant• are 
defined by two 1et1 of a•netic inforaation, one frOll each parent: under normal circ...-
1tancea, th••• two aet• differ widely in their inforaation content - which provide• 1 
1peciea with eaaenti1l variety. Such a confiaur•tion b termed "heteroa:yaoua" (hettro 
.. anina different). In aelf-pollinatina 1peciea, however, the information in the4e two 
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"parental" Ht• eventually conveqH <they becoae hi&hly "inbred"). leadin& to what ia 
called a "haaoaygoua" condition (~ .. aninc alike). A• a reault. offspring closely 
reaeable parent•. and producinc and aelecting the best hOllOaygous genotypes is a relatively 
ai11ple .. tter. Later. crosaes between the1e homoa11ous genotypes can be .. de to combine 
de1irable genes in a 1ingle cultivar. Thia is easentially the procedure Dr. Evans is 
follovi.. in the winter wheat project. 

Breeding with croaa-pollinating specie•. however. is far aore c011plicated. Gene• are 
con1tantly reahuf fled from generation to generation leading to a highly heterozygoua plant 
c0111aUnity. Off1pri .. genotypes will not reaetlble parental one•. and therefore the breeder 
cannot predict offapring characteriatics. To produce homozygous or inbred lines, arti
ficial aelf-fertiliaation is required. In aaize. the pistillate flower• (f ... le) in the 
ear• auat be covered to exclude pollination fro. other plants. Pollen is collected from 
the plant'• staainate taasel (aale) and artificially applied to the pistillate flovera. 
Repeated .,plication of this proce•• over a nuaber of generation• eventually produces 
inbred or h0110aygous line• where offapring do reaeable parenta. Thia aakea it poasible to 
identify and breed varietiea with desirable characteristics. 

Unfortunately. inbreeding in croaa-pollinating specie• alao leads to "inbreeding 
depresaion" or reduced vigour in the offapring. However. when plants from two auch inbred 
line• are crosaed. the reaulting hybrid is likely to exceed in vigour even the progenitors 
of the original lines - a pheDOM!non known as "heteroais11 or hybrid vigour. Both in
breeding depreasion and heterosia have long been k~ and were in fact very clearly 
described by Charles Darwin in The Origin of the Sreciea. 

This knowledge. however. did not receive widespread application to agriculture until 
the 1940s when hybrid aaize produced by crosses between inbred lines was introduced in the 
United Statea. The extreaely vigoroua hybrids have aince come to dominate maize production 
in the developed world where yield• have alaost tripled in the past 40 years. Given these 
aodern .. ize breeding .. thoda, Dr. Larter's first step in breeding cold tolerant, high
yielding aaiae baa been to develop a nuab~r. ,Pf cold tolerant inbred lines. Maize was 
originally doaeatieated from it• wild ance-~ora in Central America and numerous type• of 
.. ize are atilt grown in this area. Larter has acquired maize from Central American 
highland areas which, his tests confira, ia able to grow under cold climate conditions. 
The Central American variety is highly heterozygous ao Larter inbred it to produce cold 
tolerant h0!90zygoua linea. Currently he ha• about 250 inbred• to work with and he 
continues to develop 110re. 

Testa for cold tolerance are carried out in growth chaabers where circulatint cold 
water bath• keep aoil te11peratures of the i .. eraed potted plants at a conatant 10 c. 
Plants which perfora well at such t .. peratures, c011parable to early spring, are then 
subjected to field test1. 

Since Larter's ~old tolerant inbreds are relatively low-yielding, the second 1tep in 
hi• breeding progr .... i1 to cro11 the1e cold tolerant line• with •ore high-yielding 
hybrids currently used in c01111ercial maize production. A• in the wheat project, Larter is 
back-cro1sing proaeny of the1e croa1e1 to the high-yielding varietie1 to maintain cold 
tolerance while improvin1 yield1. The procedure ia now at the fir1t backcro11 atage and 
Larter predict• that five backcro11e1 will be needed to obtain a high-yielding hybrid with 
cold tolerance. By usinc growth chaabera during the winter•. the breeding progra ... can be 
coapre11ed to about three year1. He expect• that the improved varietiea could be available 
for c01111ercial production by 1990. about the 1aae ti .. a• the new winter wheats. 
(lxtracted from Science Di .. n1ion 1983/5) 

rood production and proce11in& application• 

Corn proce11 to aake artificial 1veetener 

Waite frOll French fa1111 i1 about to make a useful contribution to the food indu1try in 
a novel proce11 for aakin1 artificial 1veeten,r1. The proce11 depend• on corn grits - an 
aaricultural byproduct normally 1old al an abra1ive for the car induatry. But re1earcher1 
at the lational Institute of Applied Science• in Toulouse have found that grits .. k• a good 
support for'an ensyme 1y1tea that convert• solid 1u1ar into a liquid 1weetener a1 it pa11e1 
through a colU11n. 
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The process starts with a slurry of crystalline sucr•)St:' extracted by conventional 
processes from cane or sugar beets. The final product is d hi~hly soluble, concentrated 
mixture of sucrose and its "invert" sugars, glucose and fructose, with the consistency of 
honey. This splitting-up of sucroae molecules occurs during the manufacture of sugar and 
can lead to losses of sugar, but an enzyme called an invertase can control the reaction in 
the final product as the slurry runs through a column. 

Enzyme processes for making liquid sweeteners are legion, but the institute's process 
is special in several ways. Corn grits are cheap and 30 times more efficient than other 
column supports such as porous silica. Honsan points out that the equipment can be easily 
fitted into a sugar factory's process, and it saves energy. It simply takes a slurry of 
processed sugar one step further; there is no need to dilute it before it passes through 
the column, or to concentrate it afterwards. 

The process also overcomes one other problem. The most common technique for 
converting sucrose into liquid sugars - treatment with a dilute acid - leaves a coloured 
product which has to be treated in an ion-exchange column. The enzyme does not discolour 
the product. Monsan believes that Belgian and West German sugar manufacturers, who still 
rely on ion-exchange and acid hydrolysis, could be especially attracted to the process for 
their liquid sweeteners. 

Beghinsay, one of France's largest sugar firms is considering building a pilot plant 
large enough to supply all of the French markets, estimated at several thousand tonnes a 
year. This depends on how promising the final results from the small pilot plant in 
Toulouae are. The company also awaits the consumer ministry's official approval of the 
syrup's use in human food before it will make a final decision. (Source: New Scientist, 
27 Hay 1983) 

Improving the flavour of processed cheese 

Extracts of microorganism• used in cheese production can be encapsulated in butterfat 
shells, allowing flavours to diffuse into the cheese, according to N.F. Olson of the 
University of Wisconsin. The enzymes responsible for gourmet flavours could thus be 
included in processed cheese. Each capsule could contain the microbial enzymes and raw 
aaterials for flavour-producing reaction•. The capaules are added to milk and then trapped 
in the curd when the milk is clotted. So far, four encapsulated extracts have produced a 
variety of dairy-related flavoura. The flavour• can be produced at controlled ratea to 
specified, stable levels in foods. If the enzymes were added directly to the food•, 
uncontrollable side reactions and flavour imbalances can result. Hicroencapsulation could 
be used for any food in which intact capaules can be entrapped and dispersed. (Source: 
Science News, 24 September 1983) 

Safety clearance for sweetener 

The controversial new artificial sweetener aspartame was given fresh safety clearance 
by a 1overnaent advisory com11ittee on food safety. The UK C011Dittee on Toxicity had 
reviewed data from the United States suggesting that the sweetener might pose a risk to 
symptoaleas carriers of the •etabolic disorder PltU, which can lead to severe mental 
retardation. The comaittee said it wa• completely satisfied that the use of aspartame is 
safe for such people, and in particular that the consumption of aspartame by pregnant women 
who are symptomless carriers of phenylketonuria (PKU) cannot cause any harm to the 
developing foetus. The sweetener was launched by Searle in tablet and sachet form and is 
expected to be used as a sweetener in food and •oft drinks, particularly diet foods. 
(Source: The Times, 6 October 1983) 

Ethanol from rice process 

An ethanol-froe-rice straw proce•s has been developed by the Biochemical Engineering 
Re1earch Centre. The process also yields fodder protein and lignin. The proces• ie the 
result of 10 years of research. (Source: European ch .. ical News, 24 October 1983) 
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Si1Wl• cell protein 

Throuahaot the world • .alters of eincle-cell protein (SCP) - a business baaed on the 
use of euch aicrobial sources a• bacteria, yeaet or funci to produce the Nltrient fr• 
low-grade h7drocarbon f ... a - are tr,ing aev aur•ival strategies. Two basic approache• 
predoainate: the sale of SCP technoloCJ to countries that are either rich in l~cost 
hydrocarbon feeds, or deficient in hard currency for purchasing natural protein; and the 
sale of SCP in .. rteta in vbich 80Y protein ie not a competitor - e.g. food additives for 
human coneumption. 

Such tactics, if aucceeaful, could possibly re•erae SCP'• ill-starred fortune•. The 
buaineaa got a bad start in the late 1960a vben the cbemical proce•• industries (CPI), 
thinking that by 1980 a t10rld food shortage t10Uld force up natural-protein prices, invested 
ailliona in aaae 100 SCP plant• and project•. When it bee ... obvious that this would not 
happen, pl ... were dropped and .. ., facilities ehut dCMlll. 

A DUllber of projects also faded in the aid-1970a with the increase in petroleum 
prices. Others, baaed on carbobJdratea froa pulpaill effluent, failed either becauee the 
product lacked visual appeal or .. s unappetizing. Still others euccuabed because health 
authorities. on the baaie of presUlllld t011ticity, refused to give approval to SCP for aniaal 
or huaan consumption. 

However firaa still in the SCP buaine•• are optiaistic. Optiaiaa reigns at Britain's 
ICI, for ample, based ia part on a aeetina held late last year between the coapany'• 
official• and SOYiet Deputy Priae Ninieter Leonid ~oatandov. Industry source• believe that 
the talks could lead to the conetruction of a 100,00~tric-ton/year SCP plant in the 
Soviet Union. One possible location for the facility ia Skytyvkar, about 200 ka northeast 
of Kotlaa, where the USSI ia plaaning a large •thanol operation. Another ia Touk, where 
there already ia a large .. thanol plant. The proposed SCP unit would require 
200,000 a.t/year of •tbaaol feed. 

The ICI process is baaed on the continuous culture of llethylophilus methylotrophua 
bacteriua ia .. thanol. The f ira uees a bubble-column loop reactor, also called an airlift 
feraenter. Thia was chosen because it can be ecaled up to large sizes in a single stream 
and contains no 110vina parts. Moreover, the length/diaaeter ratio and the internal con
figuration of the vessel can be varied to select an appropriate coabination of gaaresidence 
time in the riser, gas holdup and bubble-eize population, liquid-circulation velocity, and 
preeaure drop through the beat exchanger. 

Hoechst AC of the federal lepublic of Ceraany also has plans for SCP because the firm 
believes that this product will not be coat-coapetitive with soy protein until a pound of 
aethanol feed coats 50 per cent leas thaD an equivalent a110unt of •oybean aeal. It ha• 
upgraded its aaillal-feed SCP (70 per cent protein) to a product fit for human conauaption 
(90 per cent proteia). The i.,roveaeat iDYolvea a purification process that break• up 
bacterial cell• in a DODaqueoua aolutioa. The lipids are dissolved, and nuclein acids are 
extracted. The CGllf8DJ and its cheaical e .. ineerina aubaidiar, Uhde GabH have a continuous 
process for .. ldaa SCP froa lletbylOllOlla• clara bacteria in .. thanol enriched with a1111ania 
and phosphorus salts. 

Another c_,...,, Pure Culture, (USA) had considered .. kins the product for aniul feed 
in the aid-1960a, but a .. rket study it did in 1967 concluded that the protein could not 
coapete with the natural •ariety, so it has been sellina SCP 1ince 1975 to food producer• 
aa a flavourina for proce•••d .. ata. Pure Culture 1rowa Candida utilia yea1t continuously 
in ethanol ude fr• corn or nat starch that ••ts US Pbanacopela 1tandarda. Added to 
ethanol are such yeast matrieata as pho•phoric acid, potaHi• hydroxide and aa1neaiua 
sulfate. The process i1 •tarted in a batch .octe at a t..,.rature of 90-100• r, then 
•witched to a continuou1 1-a.t/hour flowrate when the yeast concentration reaches 3 to 
S per cent. The product la subaequentlJ centrifused, pasteurised and epray-dried, 

Lake States, a division of Rhinelander Paper Co. (Rhinelander, Wi•.), ta«de an even 
earlier proaresaioa fra. aaillal feed to food additive. Crown in •ulf ite liquor drawn frOfl 
it• parent c...-mr'• aear"1 pulpaill, Lake States' Candida utilia yea1t is 1old to about 
100 food c_,.aie• a1 a flavoud111 for Hack foods aild •ouP•· The fint clai•• to be the 
only one in the VI chat i• 1ucce11fully producina and aelliaa an approved food-1r1de 
product ll8de fr• pulpllill effluent. 



The application of enviromental atandama to pul,.ill effluent haa prorided the 
impetua for other firaa to enter the SCP 1"18ineaa. Aaona theae ia lavirocoa Ltd. 
(Vancouver. IC). which ateriliaea put,.ill aludae for 1 hour at 121• c. nae aludge ia 
cooled to 37• C and fed into an aerated reactor that contains the funsua Cluletoaiua cellu
lolyticua. plua nitrogen. phoaphorua and potaaaiua matrienta. Preaeat aa a auapended 
solid. the fungua attaches itaelf to fibrea preaent in the aubatrate and secretes an enzyme 
that convert• the cellulose to alucoae. Conauaing the glucose. the fu•u• reproduces 
itself and releases carbon dioxide. Por -..ry ton of carbon in the aubatrate. half a ton 
of fungus ia produced. The final product - containing 40 per cent protein and 60 per cent 
fat. fibre and carbohydrate - ia devatered and dried to 5 per cent moisture. 

The Svias fina Cellulose Attiahols which brought a COllllercial proceaa on line in 1967 
and expanded it a decade later. aav SCP •• a vay to comply vitb Svitserland'a atrict 
clean-veter law. while obtaining uaable byproducta. The firm aalrea 7,000 a.t./year of 
Candida utilia yeast fr011 sulfite liquor. About 40 per cent ia aold •• a food additive; 
60 per cent ia .. rketed as ani .. 1 feed. Pollution-control rule•. hovewer, are not always a 
boon to SCP production. •• Cellulose Attiahols itself can attest. The firm e•ineered and 
supervised the construction of a 10,000-..t./year SCP plant baaed on ita technology for the 
Finnish Ananekoaki pulpaill, located aoae 400 ka north-vest of Helsinki. The plant, which 
produces SCP for cattle feed, .. y be shut down in the near future becauae a ti&htening of 
pollution lava could liait sulfite-pulp production at the aill. Another SCP plant at the 
United Paper Milla' Jaaaankoaki site vaa closed in 1981 for aiailar reasons. 

One SCP plant that is not in danger of closing ia the 7,000-..t./year unit run by the 
Finnish pulp-and-paper c011pany G.A. Serlachiua Oy at its Mantta Milla. The plant, which 
licensed its ''Pekilo" technology froa Ta11pella Corp. and vent oastre• in 1912. arova the 
microfungua PaecilCJ!Ycea in spent sulfite liquor. Prior to feraentation, aoat of the 
sulfur dioxide aust be reaoved by ate .. stripping. Mutrients phosphoric acid. potaaaiwa 
chloride and gaseous a111DOnia are pumped into the feraenter, where air is used to ensure 
thorough aixing. After feraentation, the fungal bia11asa is separated froa the liquor and 
washed in filter presses. The product is aechanically devatered to a solids content of 
35 per cent dried, by hot air, aechanically preased. and granulated. Pinland officially 
recognised Pekilo protein •• an aniaal-feed ingredient in 1971. 

Phillips Petroleum Co., vhich has a 75-ton/year pilot plant in lartlesvilla, Oklahoma 
has no i ... diate plans to aake food additives fro11 SCP, but the fira ia actively tryina to 
aarket an aniaal-feed-grade product in the Middle last. In the Phillips process, aethanol 
(auger, alucoae and aolaases also can be uaed) is pumped into a continuous 1,500-litre 
feraenter vith atm10Dia, oxygen and a proprietary yeast, and heated to about lo• c. The 
resulting liquid is drawn off and spra~dried. The final product contains about 
60 per cent protein. 

tanking in aize with ICI'1 lillingh .. facility is the 60.000-..t./year plant at Curt•• 
de Argea, Romania, which uaea SCP technology licensed froa Japan'• Dainippon Ink and 
Cheaicals, Inc. (Tokyo). Th• Dainippon proceaa, vhich grova Candida parafinica yea1t in 
paraffins, u1e• four 1,260-.l bubbling towers •• feraentera. These were choaen, 
according to DIC, to provide the yeast with sufficient oxygen, and to di1perae the 
paraf f in1. Compreaaed and filtered air provide• the sole power for aixing in the towers. 
Crude protein is 1eparated by centrifuge, heated, devatered and dried. It coats the 
Roaaniana about. $1,000/a.t. to produce SCP - $300/•.t. aore than it would coat th .. to 
import fi1hlleal. However, IOllania doea have ready •ources of low-coat hydro- carbon•, and 
ia 1hort on the hard currency it would need to iaport protein. (lxtracted froa Chemical 
lrsineeri!W, 6 February 1984) 

Chellical application• 

Plastic flowers bloOll in desert 

A de1ert wildflower called popveed ~ould provide an alternative source for plaatic1, 
accordina to two polyaer researcher• frOll Lehi&h University in lethlehell, Pennsylvania. 
The two 1cienti1t1 claim to have produced a touah polyaer by •ixing popweed oil with poly-
1tyrene. ly co.bining the oil with Hbacic acid, th• uterial become• • polyeater, they 
uy. ·since popweed grow• in areH unsuitable for aost crops, it doea not compete for 
land. It i• thouaht po11ible that popveed could be grown in arid and a .. i-arid area1 with 
only a minimu11 ~f irrigation and aoil i111proveaent. Popveed oil ia chellically •i•ilar to 
ca1tor oil, but ~••tor can only be produced econoaically in tropical region1. The two 



i 

- 55 -

reaearcher• think that vbea oil beca.ea ecarce, natural, renewable resource• such aa 
popveed vill be needed to avoid an econoaic cri•i•. (Source: European Cheaical Neva, 
19 Septellber 1913) 

Shirley ln•titute plan• to •gro.r a fabric 

The po•aibility of •graving• fabric• in the laboratory ia being investigated by the 
Shirley ln•titute in llanche•ter, vhere a tvo-year re•earch project under Dr. Brian Saaar ia 
looking into teatile applicatiooa of biotechnology. At the half-way stage of the project, 
the teaa hac already succeeded in producing vet-laid nonvoven fabric saaples froa aicro
fungal hyphM. •-•en• are coo~ntionally produced froa dry-laid randoa veba of fibru 
vhich are aade cobeaive by some fon1 of fibre entangleaent •uch as needle-punching or by 
application of an adbeaive binder. The Inatitute, the leading British research organiza
tion on the artificial fibres and cotton aide of the textile industry, hopes that nonwovena 
vith novel and i.,roved performance aight be produced by this nev route. The re1earcher1 
are uaing the typically branched growth of the filaaentous aicrofungi which uaually have a 
diameter le•• than a fifth of tho•e teatile fibre• such a• vi•co•e rayon that are ~omaonly 
u•ed for nonwo1Nm•• Dr. Sagar believe• further work i• needed but that prototype• will be 
ready for cOllllercial developaent within a year. The•e are expected to have a variety of 
textile application• including the production of aiaulated leather, filter fabrics, medical 
and sanitary teatilea and "vet-vipea". The industry has alvaya been interested in 
biotechnological proceaaea but the recent resurgence i• due to the potential they offer for 
nev industrial aethoda that require le•• energy input and are ba•ed on renewable raw 
aateriala. 

As well as the work on aicrofungal hyphae, the Inatitute is al•o attempting to 
elaborate u•eful biopol,.era froa aicroorgani .. a. Other work i• concerned with improving 
the vet-strength of via~o•e fabric• using dextranaucraae. The aia is to find auitable 
enzyaea to catalyae the aided-glucosylation and chain-extension of the cellulose in the 
presence of aucroae. ~lf auccea•ful, theae treataenta could improve the flexural rigidity, 
abraaion re1iatance and tenaile and tear 1trengtha of vi1co1e rayon fabrics. 

The biotechnology work foras part of a fl00,000 project •ponaored equally by the 
Cover ... nt and a consortia of UK textile and cheaical concerns. (Source: Financial Times, 
20 October 1983) 

Iodi10 1ene created 

When •cientiata at Allgen cloned a P•eudoaonaa putida plaaaid into an Escherichia coli 
boat, their culture• turned deep blue. They had unexpectedly engineered two 11Ulti1ene 
enzyme path .. ya that together broke down tryptophan and naphthalene to yield indigo. The 
e•tiaated aarket for indi10 blue dye i1 $100 aillion, and preliainary eatiaatea indicate 
that the fira'a new proprietary aethod of producing indigo could aignificantly cut the 
dye'• coat. Further developaent work i• needed - and is in progre•• - to define the 
1pecific co•t-effectivene•• of the bacterial proce•• over ch .. ical synthesis. Chemical 
enaineers point out that ev.n foT hiah-value-added specialty product•, aingle-aene 
recoabinant-DllA technology cannot caapete with traditional cheaical proce11e1. Many 
induatrial cheaicals need only a 1iaple one-step conver1ion to go froa •tarting material to 
end product. llcnMYer, r-DllA aethod• could gain a competitive edge if 11Ultigene sy1tea1 can 
be engineered to aake product• that require coaplex cheaical 1ynthe•i• pathwaya. The 
aenetically a....-ated I. coli produced out indiao becau1e it• cloned production pathway 
ccapriaed the aeae• for ... .,... eynthe•b•d for both typH of ho1t oraanita - P. putida and 
I. coli. The latter have a tryptopbana1e - lacking in the foraer - that convert• the amino 
acid tryptopbaa to iaclole. The P1eudamoaa•'• naphthalene dioxy1ena1e then turn• thi1 into 
indiao. (lxtracted froa llcCr~Riii1 e 1iotechnol91x ••••watch, 5 December 1983) 

Plant tieeue culture for cheaical •ynthe•i• 

Plant tiaeue culture technique• for cheaical eynth••i• have been in the forefront of 
re1earch intere1t for nearly ten yeare. Plant celle.can be grown a• if they were bacteria 
to produce the •••ired compound• in fe111enter1. The aethod aay be 1uitable for hiah-.. rkup 
it•• 1uch H dye•, fraarancH, flavoun, pe1ticide1 and 1oae dru1•· The coapound1 mo1t 
euitable for plaat ti1eue culture .. thode are not needed for the plant•' bioch .. ical 
function•; they are produced and 1acreted to f iaht off attack froa in1ect1, herbivorou• 
ant .. 11, llicrooraani,.• or other predator•, or to attract aniaal1 that di1per1e plant 
pollen or ••ed• ia tit• eDYiro .... at. 
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Mitsui Petroch .. ical lnduatriea is .. rketing ahikonin. a red dye for coa11etics and 
food. and an aatringent deriwd fro. the roots of Lithospe,,_ HJthrorhhon. The 
Institute for Pharaaceutical Biole117 (Tubingen. Veat Geraany) is acali .. up production of 
diaitalia. a cardiac drug isolated fraa foxglove leaves. (Source: Cheeical Week. 
4 January 1984) 

Ethanol solvent pulpi .. process 

Biological Energy is developi .. aa ethanol solvent pulping process vith advant~ges 
over the kraft process. Ron1ally wood is cheeically treated to get the pulp. the by
products being burned. Earlier processes had serious probl ... in the ..ount of lignin 
re90ved. pulp quality and aohent ncovery. Biological Energy has gi'ven Poster Wheeler 
Energy an equity position in the fir. in ezch ... e for engineering. deaign and construction 
service• for the process. Battelle'a Geneva laboratories is uai .. phenol as solvent, and 
is collaborati .. on the proceH vith liatelmo (Finland). 

Biological Inergy'• "tree refini .. " proceH is baaed on US patent 4 1 100.016. which was 
bought from CP Assoc. Wood chipa are refined to produce pulp. a native-like lignin and a 
sugar solution that contains llOStly peatoaea and hezoaea. which could be fer.ented to 
ethanol or concentrated into a product for animal feed. Battelle'a process converts wood, 
baga1ae or straw into a celluloaic fibre for paper1 a C5 1ugar atre .. and a pure lignin 
streaa. A lov-teaperature aqueoua phenol solution serves as the pulping liquor. The 
resulting 1ingle-phase solution contain• lignin and sugars. Cellulose. which does not 
dissolve. is washed and collected. After cooling to rooa teaperature 1 the single-phase 
solution separates into one layer containing ligain dissolved in phenol and one with sugars 
diHolved in water. (Source: Cheeical Week, 4 January 1984) 

Rev aaylaae plant 

Bacillus atearotheraophilua is the organi .. of choice for producing alpha-aayla1e at a 
new plant going up at Beloit, Via. The aayla1e production facility ia being built for an 
undilcloaed aaount by John Brown Engineers & Constructors, Inc., st .. ford, Conn. 1 and 
London, England. 

The Beloit plant of Enzyme Bio-Syateaa, Ltd., a subsidiary of CPC International, Inc., 
both of Englewood Cliff1, NJ, will produce high-te11perature .!.!1!!!!-aayla1e u1eful for 
applications in which starch .... t be c011pletely converted to deztroae sugar, such as cor~ 
wet-illing and brewing. (Extracted froa llcGrav-Rill' 1 BiotechnolO&Y Revavatch, 
16 January 1984) 

Ener11 and environmental applications 

Canada developi!!I biotechnolop tools for pollution control 

Two Canadian biologist• have diaca.ered 110lecule• capable of recognizing and 
attracting datWeroua •tab and thus able to serve aa "•icroacopic vacu• cleaners" in 
nuclear power plants and the •tallurgical industry. According to "Rebdo Canada," 
published by the Canadian Development of foreign Affairs, these 110lecule1, discovered by 
Irvin Devoe and Bruce Holbein of llcCill University, can capture the tiniest aetal particle• 
such as •ercury, cobalt, urania11, ce1iU11, and 1trontia11 with 1urpri1in1 efficiency. They 
"swallow" 99.999 per cent of the radioactivitJ of cobalt 60, one of the hottest vaate 
products of nuclear reactors, ao that the cooling wter can be decont•inated and the 
concentrated vaate can be fused with 1la1a. These aolecule1, aaya "Rebdo Canada," are eaay 
to .. 1ce, inezpenaiw, stable, nontcmic, and withstand industrial t..,eratun1. Pixed to 
gla11 or teflon, they are reusable indefinitely: an increase in acidity content or 
electrical di1char1e cau1e1 thea to release their .. tal harwat. In addition to pollution 
control, they can be used for aeawter eztraction, cont\ol of industrial effluents, and 
preaenation of phamaceutical product• bJ extracting the iron they contain. In brief, 
they can be used wherever it is desirable to eztract dissolved aetal•, accordina to the two 
biolo1ilt1 vbo plan to aarket their dhcovery in two years thle in Canada and abroad. 
(Source: ArP Science•, 10 lo•~ 1913) 
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Effluent tnatMnt 

The uuight ly colour" of vaet ... tera that apev fl'Oll pulp and paper ailh uy bee- a 
aight of the pa1t if a fu .. u1 aucceaafully adopt• an effluent life-atyle. Coloured vaate
vatera pa11 through coa•entioaal bioloaical treatment• relat;•ely unchanaed becau1e the 
bacteria in theae 1yat_. fail to degrade the coloured CGllPOUnd• preaent in the effluent 
quickly enouah. Theae coloured compound• coaaiat laraely of liplin. which ia a celluloae
like .. terial that act• like a c ... nt to bind toaeti..r celluloae fibna in cell•. and it• 
degradation producta. The only aicro-oraani ... capable of degradiaa li&nin in a 
eufficiently abort ti.ae and hence naoriaa the colour are the fuaai that cauae the white
rot type of wood decay. 

lleaearchera at Borth Carolina State Uninraity in llaleigh and the Foreat Products 
Laboratory in Madison. Wh •• are atudyiaa the condition• under which the white-rot tua&ua 
1hanerochaete chrz•oaporiua beat re.owea vaat ... ter colour. Their recent laboratory-ecale 
teat took place in a biological reactor ruaniaa at 40• C under an oxygen atmoaphere and 
aupplied vith alucoae and other baaic nutrienta. The reaearchera reported progreaa in 
aignificantly incnaaiaa the lifeti• of the procua. overcolli.ng a .. jor probl• that 
delayed earlier c .... rc:.1 applicatioaa of the proceaa. They found that if nitroaen in the 
fora of amaoni .. cblori ' •• added to coloured ••tevater that c-e froa a ailla' 
bleachiaa plant and if · .l effluent• were biologically treated first. the fungus aurYived 
for a loaaer tiae thar ·:-fore. (Soun:e: Science lleva. 12 Boftllber 1983) 

Peabody 801-1 J c011pOatiaa equi,....t econa.isea aunicipal refuse proce11iaa and 
recycling. Several t ,·obic c011p01tiaa planta haw com Ollltn- to rapidly can•ert vaatea 
without u .. leaaant cn ... c. The Peabody ayat• lend• itself to a high degree of proceaa 
control and aonitoriaa of the •t-orphoaia of the COllpOlt ria coaputerised proar~aa. 
End product• an baa&ed,or bulked campo1t 1 ferrous scrap and energy for uae in runnina the 
recovery facility. A typical Peabody ayat .. of accelerated digestion tower• haa aix 
aeparate ch-.bera for each working day ao batche• of refuae can be iaolated to prevent 
batch cont .. ination. Plant• have been inatalled in Libya. Sweden, Horway, Italy. and 
.Japan. (Source: World Waate, Boftllber 1983) 

Ice-plu• atraina Mke anov for aki naorta 

ly exploiting the •- ice-foraina aicrobea that cause froat d•age to cropa, aki
naort operator• aay be able to cut their anoraaking coats by two-thirda. Advanced 
Genetic Sciences, Inc. hH obtained c-en:ialiution rights to produce and teat natural 
and •utaaenbed variants of Paeudomonaa that enhance artificial anov-1Uking. The •thod 
inoculate• water in the anov .. chiaea with freese-dried bacteria. The bacterially 
catalysed anov cry1tala are ahaped like natural anovflakea and laat longer than conven
tional artificial anov. Thia permit• good akiina at t..,eraturea •ix to ten degreea 
Fahrenheit higher than noraal, and 1nov quality can be "fine-tuned" to produce anythina 
f ro11 aluah to a hard powder by varyina the ratio of bacteria to water. 

The "•~bua" ha• been field-teated at undiacloHd aki llopea for the palt two 
vintera, and the firm apecta it to be on the Mrket before next winter. (Extracted f~ 
JlcCraw-Rill'• liotechnolop levawtch, 19 Decnber 1983) 

Anaerobic di1eation and "al1a filter•" new biolo&ical •thoda for vHte-vater treat•nt 

Two biological •thoda for the purification of waate wter and the treat .. nt of aludge 
have been developed in Sweden by K-lonault, a conaultancy cOllpany owned by Svediah regional 
and local authoritiea. 

One .. thod i• a procea1 for treati111 aevaae aludge fr011 wa1te-vater treat .. nt plant• 
in which 1ludge i• anaerobically digeated to fora bioga1 (a •ixture of aethane ga1 and 
c1rbon dioxide) that can be uaed for heati111 purpoaea. Ai .. d at producing aa 11UCh com
buatible ga1 •• po1aible, it dige1t1 1ludge anaerobically in two atepa, firat in the 
•eaophilic t..,erature ranae (35• C) and then in the the1110philic range (52• C), pathogen• 
being de1troyed in the 1econd 1tage. The .. thod i1 1aid to exhibit 1uperior 1ludge de
waterina characteri1tica. Rav 1ludge fr011 the va1te-wat1r treataent plant ia pU9ped to a 
biogaa in1tallation. After pre-heating in the f ir1t of tvo aludge/1ludge counterflow heat 
exchanger• of an entirely new d11ign, it i• digeated in the 11e1ophilic dige1ter and, after 
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ae"n to ten days, it transferred via the second heat excha .. er to the thel'llOphilic 
di1ester, where it re11aina for a aillilar period. Slucl1e is aixed in the di1eaters by 
alovly-re~lving propeller-stirrers vhich aaitate the entire slud&e content. Each di&ester 
ha• a voluae of 3,S~ a • The di1esters, conatructecl of poat-tensioned concrete, are 
cylindrical vith a sli&htly-inclined botta. and flat top. ·oi1eater 1as is removed through 
the top of the di1esters via a Jipe connected to a llf!llbra~e 1aaometer. The di1esters are 
deai1ned for a .. xi_ of 550 • · rav alud1e/day. · 

None of the digester gas formed is used for heating the dige•ters, while about 90 per 
cent of the heat ~uired for the'biogas inatallation is recovered. Hore than 70 per cent 
of th• energy needed for·heating the·aludge ia supplied by the interchange of heat between 
the hot digested slud&e and the cold rav sludge in the counterflow heat exchangers. 

The process ia nov in operation at a vaste-vater treataent pla~t in southern Sweden. 
Vith the preae~t load of r•v aludge, biogaa fo'l'll8tion aaounta· to 1.2 aillion •3 per 
annua. One aillion 93 pet year is used for heating a ~0using-area, reducing oil 
conauaption by 600 .3 annually. The di&ested sludge, which has • lov level of bacteria 
thanks to the high te11perature of the theraophilic digester, 'can be used for agricultural 
fertilisation. 

The second aethod involves the use of algae and other water plants to purify aunicipal 
waste water and revitalise threatened lakes, in a6dition ~o providing heat and supplying 
rav aaterial to the food and pharmaceutical industries. Trials at Ringsjon in southern 
Sweden indicate that so-called algae filters could replace cheaical precipitation, the 
conventional third step in waste-water purification processea,. thereby saving large suas of 
aoney. 

Algae and other water plants consuae nutritive salts, phosphorus, nitrogen and even 
other substances and thus effectively clean waste water, it is said. At Ringsjon, suitable 
varieties - the green alga chladophora, for exaaple, and plants such as duckweed and rushes 
- have been set out to constitute water filters. They eonsuae so much phosphorus and 
nitrogen that they increase their weight by 10-30 per cent daily. 

The algae and plants remain in the water for 8-10 days, after which they are harvested 
and replaced by new stock. Experiments are now being card~d out to determine the rate of 
growth for various algae and rlants during different parts of the year, the goal being to 
develop a suitable annual alga/plant cycle. .. - . ' 

The alga filter could also help ··to· •ave lakes threatened by excessive fertilization, 
since it siphons off.a large part of the nutritive salts, phosphorus and hydrogen in the 
water. In places where water is very clean, the filter could consist of alga varieties 
which can later be used in the ·production of food and phanaaceuticals. ·Normally, however, 
algae harvested after 8-10 days would be used for the c~eation of biogas. (Source: !!,!. 
January 1984) 

Dutch' elm disease , f. 

Source Technology Biologicals developed Phyton-27, a new EPA registered treatment for 
Dutch elm diaease prevention and control.· It ia·the~only prOduct label-rec011111ended for use 
in tree• with more than ·5·per cent.di•••••· Phyton-27 i• easy to uae with 110st atandard 
tree injection equipment and can be uteci effectively frOai •id-spring vhen ·t~e leavea are 
fully developed through early fall. Phyton-27 ia being sold for uae by trained arborist• 
and thoae knowledgeable in tre.e care. (Source: '"ew• Jleport, 1 February 1984) 

Bacteria to detect toxic liaterial in vaate• 

Nitrifying bacteria ~•n be uaed •• bioasaay organiaas to detect the presence of toxic 
.. terial in waate1, according to US Enviro ... ntal Protection Agency. The nitrifying 
bacteria Nitrobacter and litroao.onas were uaed to atudy a toxic industrial vaate and flue&•• scrubber 1olid va1te. IPA conduct• bioaaaay .teat• on three levela. One involve• 
general bio••••Y analy•i• procedure• to identify toxicity in a given va1te 1tra... The 
1acond attempt• to identify and quantify the compound• •••ociated with the toxicity, and 
the third attempt• to determine chronic health and ecological effect• of the stre••· The 
current fir•t level teat• atteapt to dete111ine the presence of acute toxicity, 11Uta-
1enicity, cytotoxicity and soil aicrobiolo1ical inhibition, and were da1i1ned to determine 
the toxic concentration• of a range of toxicants to Nitrobacter and Nitro10110naa. The 

• 



- 59 ... 

tests also demon~trate the use of nitrifyi .. bacteria to eati .. te toxicity an4 the type of 
toxicant present in vaatevatera. The nitrifyina ba~teria are leas sensitive to .etal 
toxicants than Dapl!nia, trout, fathead ainnov and alg••· The bacteria deaon•trate slightly 
areater sensitivity to lead and silver. (Source: Life Sciences, December 1983) 

Extraction industry applications 

Bioloaical extraction processes 

Biological extraction processes vill recover $90 billion of strategic and preciou• 
.etala in 1990-2000, accordi .. to Corhaa International (Corh .. , HA). ·With significant 
aaounta of copper an4 uraniua already obtained by bioextraction .ethods on a routine 
c011aercial basis, the potential for this process .. y be particularly applicable for geo
graphically reaote ore bodies, •• in undeveloped nations. Laboratory tests have 
demonstrated the viability of aicrobial extractioa to recover gold, silver, platinua, 
chroniua, cobalt, - .. aneae, nickel, titaniua, tu .. aten, and vanadiua. In addition to 
opportunities in the .. tals recovery inclu•try, •ale• potential also exists for the aicro
organi ... , nutrients, cheaicals and process e~uiplll!nt u•ed in biological aetal-vinning 
•thoda. (Source: Corhaa International Neva Release, October 1983) 

I11110bili&ed bacteTia clean up aine drainage 

Cleani .. up acid aine drainage by bacterial iron oxidation is the low-cost, high
capacity .. thod fa-.oureJ by the Metal Mining qency of Japan (MHAJ). Even at lov 
temperature and pll, Tbiobacillu• ferrooxidana converts at least 95 per cent of the ferrous 
ions in the effluent to ferric iron, accordi.. to a recent report on the govenment
sponaored bio-treat .. nt plant at the Matsuo sulphur-pyrite aine in Iwate Prefecture. Once 
the drainage is in the ferric fora, it can be treated vith calciua carbonate, rather than . 
the aore costly calciua hydroxide needed to precipitate the ferrous salts and neutralize 
the acidity. Ten yeara ago the Yanahara aine in the Okay ... Prefecture •~itched from 
nitrous-gas treatment ot ba§terial oxidation, bringing the cost of drainage clean-up down 
to some $13,000 per 5,000 • - a 60 per cent saving. 

The key to the Matsuo aine's nev 20 a3-per-.inute bio-treataent plant is the use of 
diatomaceous earth as a high-aur!ace-area cell carrier. this iaaobilization peraita dense 
concentrations of T. ferrooxidans to coaplete the ferrous-to-ferric conversion in only one 
hour per batch. After adding calciua carbonate, it is claimed that aost of the iron and 
arsenic present in the drainage can be reaoved in the fora of precipitates. The favourable 
•ettling and separation of the cell carrier perait the bacteria to be recycled at low 
coat. (Source: McGra~Hill'• Biotechnologx Mewavatch, 5 December 1983) 

Copper enpe 

The ensym copper, &inc superoxide di ... taae greatly accelerates the conversion of the 
superoside radical 02-to oxygen and hydrogen peroxide, according to studies at Duk 
University's aedical centre. The copper ion at the active site of the enzyae has an 
unu•ually high oxidation-reduction potential because it is tetrahedrally di•torted. A 
nearby sine ion help• brins the enayae-substrate coaplex into the first intermediate state 
on the catalytic pathway, and helps bring a histidine residue into position to •tore a 
hydrogen atOll temporarily during the intermediate step• of the re•ction. The enz~ i1 
found in all respiring cells. (Source: ~hnical and ln&ineerin1 lev1, 28 Nov•ber 1983) 

Oil frOll 1eaned 

Oil can now b• obtained frOll garbaae, sewage sludge and even fr011 seaweed. To do ttais 
Professor Ernst layer fro• the Institute for Organic Cheai•try at TUbingen University has 
developed a thermic-catalytical process in vhich ~he bi011111a is converted into oil and oil
like products at t..,eratures of about 300• Celsius uains certain catalysts. At present 50 
to 200 kiloar ... of oil an hour are beins produced in the pilot plant of an Austrian firm. 
ly the end of nat year the quantitJ will have risen to •• •ch as one tonne an hour. 
(Source: !2!!• •o. 12, 1983) 
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I .. •atrial llicrobiolC!IY 

la!J!! dewl•• to ••troy c-at 

A veature bueineH1 Pol,_r Chaietry baearch Ceater1 located in Oealta ia developinc 
a decC111pO•i• ac•nt for c-at or li-atoae u•i• ena,.. react ion. Thia caapany ia ai.U.•• 
throuch use of thie technoloay. at ultr-icro granulation of lmatone and develo.-nt of 
abaorbi• agent for the treat-nt of bd Stu.a aad a high performance concrete caaparable 
in perfonaance vith epoxy resins. 

The dec:011pOains agent ia ce11111ercially available in part throuah Yoltoh ... Inoue 
I ... atry in Yoltoh-a. Its c011pOaition includes a chelati• agent such •• calciua1 vith the 
additioa of a ... 11 quantity of an enzyme derived fra11 a .. rine creature. When approxi- • 
•tely 11 000 toaa of c-nt on board a c-nt transport ship solidified aa a result of 
flooding. the Yoltob ... Inoue Industry vaa able to treat it aucceaafully within a week by 
uains .,proximately tvo toaa of this decC111pOaing agent. The greater part of the c-nt wa 
aech•ically cruahed 1 bgt the thin layer of c-nt that clu• tenaciously to the wll 
surfaces c_. off in the fora of a dry po..aer when the deco.posing agent vaa applied to it. 

A chelati• acent 1 Donox 1 for the n.cwal of c-nt a49aeri• to .aulding fr-• used 
in conatmction vorlt has already been dewloped by the Pol,..r Cheaiatry a.search Center. 
Treat•nt uains Doaoa ia carried o..t cwernight. Rowver 1 1.5 tons of the chelate solution 
is nqgirecl to dec011pOSe 1 ton of c-•· In contraat 1 only several per cent by weight of 
the nev dec011pOaina •cent ia required for the treat-nt of c-nt1 accordina to eati•tea. 
Its -t important featgre ia that it dec011pOSe• c .. nt into po..aer. leaearch is umler wy 
at the Center to gtiliae this feat.are in the develop11ent of •icrogranglation of li .. etone1 

which has not been feaeible technically or econoaically by uaina the conventional physical 
Mthod of cruahins and grindina. The first application of the aicrogranulea of li .. atone 
is for the preparation of an agent for the tnat•nt of led Stre• which will float and 
have adsorbing capacity., The second application ia for the preparation of high perforaance 
concrete. When concrete is .. de of c-nt with aicrograina having particle di ... ter 
aeaaurea in aicrona, formation of •ingte cracks inside the concrete can be prevented. 
Theoretically speaking, a dense and elaetic nev concrete could be .. n .. factured. To develop 
these techaoloaiee., the Pol,_r Cb-iatry leHarch Center is negotiating technical co
operation with several cwnt companiea. (Extracted fro. Tokyo Niltltei liotechnolOIJ• 
4 July 1983) 

l!!finea run on ve1etable oil 

A diesel engine which can run of vegetable oil i• to be .. nufactured by Mitaui in 
Japan who haw acquind a licence froa Elko Lisena, a Federal Republic of Ceraany research 
institute which developed the engine. The new engine1 which can uae .. ny types of 
wgetable oil including aoyabean, rapeeeed, sunflower seed, coconut and pal•, conauma 
25 per ceat lea• fuel than a conventional dieael engine and does not require a radiator or 
fan. Applications include car1 1 agricultural and conatruction .. chinery. Probably the 
laraeat .. rket for the engine i1 in Aaia and South America where there i• a plentiful 
1upply of veaetable oil but petrole .. ia scarce. (Source: Financial Ti••• 
14 leptellber 1983) 

Genetic e!SineeriJW i!Provea enaY!I! bindia& 

The ability of the ens,_ tyroayl tlBA aynthetaae to bind with it• 1ubatrate ATP ha• 
beea iaprowd through genetic engimering accordins to G. Winter and P. Carter of the 
Laboratory of Molecular liology (Caabrid1e). The ability to tailor ens,_• will open up 
nev poaaibilitiea in the aanipulation of h ... n biology. A ... 11 portion of tlw gene 
coetins for the enayae vaa chanaed by aight-directed 9Utagene1i1. lnayae• 9Ult firct 
cheaically bond onto a 1ubatrate beftre cataly1ing the reaction of the 1ubatrate with ac:me 
other ch .. ical. Ensyae1 po11ea1 up to 1,000 aaino acid• arranged in a COllplicated array. 
Cha .. ing the 1ide chain• can alter the propertiea of the ensyae. Not all of the aide 
chai• are of equal i.,ortance, however. The ensyae tyrnsyl tlBA aynthetHe effects tran1-
port of tyroaine by taA, which aay be required in protein 1ynthe1h. DIA 1overnina 
production of the ensyae vaa altered at one nucleotide ba1e, changing an aaino acid in the 
en&Jlle fl'Oll threonine to alanine. The technique opened up the po1aibility of rede1i1nina 
protein•, froa indu1trial ens,..1 to hullan hormone•. (Source: Nev Scin1ti1t, 
13 October 1983) 

• 
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Cl_. a&a... ceawrta C!!f •at• t• =.o1rater" 

A ...i7 cl_. h•l _.,_ ...... potelllial to c..wrt aaricultural -•tea illlo 
"-t.ral ,.1,_t.... 97 bockha wt die ._ a- fna ita ,.tlaapaic pareat, 
•r. P.a. lolatte+ IJ, •inct• •f -ld.•t- State a.iwnity'a 1-titute of lioloaical 
Gamiat~ ia al• H••i• to ,roke .._ip strai• of haari• fwl&i. The • ..,_, cuti
uae, • ..._ ._ a&iaa - ... ~ ccicle - t• eden• cell -11• of luwa, •t- and 
&.it akiaa. -... al 'rt ..,~ fattraci• pol,.era, naced to -n bJ the 
• .,.., c..1• •-- aa a --1 ,_._atock for .,ecialty a-icala. 

A -j• c•vical ca-.•117 ._ aln-'7 .... a Cftllreel_.... aoluble pol,.er fnm cutin
•riW41 •• 1ra ••pli .. llJ lolau-..,,, ll'8t ao far._._ -1y produced tbe t.uildi .. 
•tock -lectdea ia .._ll-acale .-atitiea. 1lae wirt•lly liaitleaa auppliea of in
apeuiw, atie-ricla _.atratea - •cla aa peat ..... ita ... fooi-proceHi .. watea - and 
tM n•lteat awil .. ilit7 of _. _... u for apecialt7 pro .. ct• aua&••t• a atro• 
c-rcial pote111tial. n. __.re._• ..... tnaaf•m die cuti•ae aene froa ae•eral 
haari• r.ai illlo BHMriclaia coli •i• plalaid ....,22 aa a wector. They detemiaecl the 
• .,.. atnctm f.- ... Im&...-•• ... an...., ,.tti11S the a- into expreaaion wc:tora 
to pt lai&Hr yieU.. (ktrected froa lkCr_..Bill' • lioteda•lop lewawtch, 
5Dec..._ 1.J) 

Teclaaip ._.lope! f• wa-rroilmcti- of 11. coli 

til* (Japaa) ._ ......... a teda-log tlaat all- .... production of bio
teclmolag p..._ta. It iawlwa a .,.cial c•rier tUa c• coatribute to a 1,000-fold 
-ltiplicati- of die tr .... l~- ..-.. Plalai .. an --uy uaed ••carrier•. Callpany 
nmrc.._.. iajec~ aa • .,.. a- wit• die ability to iiecG.,oae alycerine into E. coli. 
hodacti- w ial:naael JO time• villa tH Killwa proceaa. la a 2-1 it re fermentat 1.on 
t•k, 40 per cat of ... total proteia pndllced bJ 11. coli turaecl into an en&,.e. Vith 
caaftlltiwl teclaU.-. die •iPe•t rate ia 5-1 per cent. (Source: 
fte l•• k.-lc ...__l, 20 Dec..._ t•3> 

a. P&DlllS Am unu.acraAL PIOfDTI ISSUllS 

c:nea -at gned 

A fanal •- ac_. ia a,ect .. aooa fr- tH •Patent Office confimi• that 
Staafor• V.iwnity lau ._. ara111ted it• -...ter pateat• oa die products of aeaetic 
.. u•ri•· 'Ille .,.ucati• for t•e ,.tat c- clOH to Mi• iDYalidated after a c~ 
plaiat tllat die pae-aplici• tedllli.-a of biotedlllol0&7, which lie at the heart of the 
,.teat, ........ -.. ... i• .._ lcieatiat - 25 FeU..Z7 1973 - U 80Dtha Mfore the 
,.tellt •Plicati ... •• fil... · 

A fiMl ._iai• oa die troubl .... teat claill - apect .. duri• l•at •~ Mt it 
•• .. 1.,.. ..-. ._._. tm. patellt •"'••• had ..._ .... caatioua bJ tbe publicitJ and 
tlae .... •I• of die ,.tat. ...t eatimt•• uy tllat it will ewatuallJ be wrth Mnral 
Wllioa .. 11-a to 1ta.t.n V.iwr•ity ... die co-iaw111tora of tbe technique, Staaley Cobea 
... Werllert ..,_. (.._ce: ... Sciatiet, 10 ""•:der 1913) 

Patat• _.._. for fonip rnt•i• Mcretioa pncea• 

.. nm .. iwnity lau ncei_. VS ... luropeaa ,.te111ta for ita mv aae aplici .. 
fUC•H for pn .. cbs ... wnti• a 1 .. 1p protei• ill a ltacterial cell. 0r•iu~ 
aac_.iUllt Im& teclmoloaJ .... aot llaw • •cntioa etep, ao ia oner to recowr t .. 
,roteb prd•1t die ltacterial cell• wt ..... tr.,... ftia c•tmaatH the protei• with 
otller cell ..... -. _. ... ria. 'Ille - tecla•i ... c•U 1 ... to a coatimlOUa pnc••• for 
,rotei• factwe. Protei• MCll •• iwlia ... ..__ w al.._. could lte produced ia 
laqe wl- 11J nc..a.iMllt •a teclllli .... at leH ..,.... 11..- (tbe •therlaa .. ) paid 
die petellt-nlac.I ••••• ... .._ -.•r•• ncl .. in lie .... • for the technolau. 
(to.reel Cl!elcal _. lwi••ri• ..... 5 .,__. ... t•J> 
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'Easy' assay patent 

Genetic Syat ... Corp. of Seattle filed a U.S. patent application entitled "Ca.pounds 
and •thoda for pnparina .synthetic· polyaera that integrally contain polypeptides." The 
invention ia a·non-eU,.-tic diagnostic aaaay whereby monoclonal antibodies or DNA probes, 
for exmple, are analyaecl· in a -chine rather than by conwntional c.._ical -••· The 
one-step procedure completes ·the diagnostic .. aaure.ent of "specific biological pairs in 
leaa than three ainutes." 

ly coincidence, on love.ber 15, 1983, the U.S. Patent Office issued U.S. 
patent 4,415,665 to Pban1acia Fine Chemicals AB of Uppaala, Sweden. (Extracted from: 
McGraw Bil~'• •iotechnol0&11'4ivat1atch, 5 December 1983) 

Selection of recent patents 

Engineered hoata 
-ke anov 

Tiaaue plaaainogen 
activator expressed 

Production of .human 
urokinaae by gene 
cloning 

Novel cloning aystea 
for yeast 

Cloning vehicles usable 
in Streptomycea 

Implantation of viable 
tiuue 

Gene •plification · 

Manufacture of large 
atructu~al genes 

Protein gene expressed 
in yeHt 

Manufactured uroaaatxone 
gene apreaMcl 

Calcitoain, caici--. 
reaulator, cloned 

Antibo4iea aaainat 
syphilis 

Rabies virua antigenic 
protein cloned 

Poliovirua coat protein 
cloned 

Application 
Syate8/iio. 

WO 83/03831 

GI 2119804 

EPO 092 182 

WO 83/04050 

GI 2 118 947 
EPO 092 338 

GI 2119734 
GB 2119737 

WO 83/0J259 

WO 83/04053 

WO 83/04051 

WO 83/04030 

IPA 0070675 
WO 83/04028 

!prlicant/Inventora 

legenta of the University of California, 
Berkeley, Calif., U.S.A./Cindy S. Oraer, 
Steven E. Lindov, Richolaa .J. Panopouloa, 
Brian .J. Staakavic& 

Genetech, Inc., South San Francisco, Calif., 
u.s.A./David v. Goeddel, Villi•• J. Kohr, 
Dianne Pennica, Cordon A. Vahar 

Genentech, Inc., South San Francisco, Calif., 
U.S.A./Berbert L. Reyneker, Villi .. E. Holmes, 
Gordon A. Vehar 

Gist Brocades, NV, Delft, Netherlands 
Cornelia Hollenberg, Albert DeLeeuv, 
Johannes Van Den Berg 

Eli Lilly and Co., Indianapolis, Ind., U.S.A./ 
Charles L. Rerahberger,Jeffrey L. Larson 

Ba.on Corp., Needham Height•, Maas., U.S.A./ 
Franklin Lia 

Trustees of Columbia University, Nev York, N.Y., 
U.S.A./Richard Axel, Jaaea II. Roberta 

Applied Molecular Genetics, Inc. 1 Wevbury 
Park, Calif., U.S.A./Roraal Alton, Mary A. Peters, 
David L. Snit•n 

Unilever, NV, lottercl .. , Retherlanda 

Applied Molecular Genetics, Inc., Wevbury 
Park, Calif., U.S.A. 

Applied Molecular Genetic•, Inc., Revbury 
Park, Calif., U.S.A. 

&PO 0 095 346 The loa~d of Regent•, UniveraitJ of Texas 
Syft .. , Auatin, Texas, U.S.A. 

IPO O 094 887 Tran•a•ne, SA, Parii, franc• 
WO 83/040.52 

VO 83/03972 MaH. lnat. of TechnoloaJ, Caabriclae, MaH., 
U.S.A. 

• 
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U.S. Patent llo. 

llonocloaala to diagnoee · · 4,416,866 
and treat fluke 
infections 

Support .. trices for 
biocatalysta 
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Aaaipae•fln'Wentora 

The Johns Hopkins University. Balti110re, Md~/ 
Mette Strand 

UOP Inc., Dea Plaines, Ill. 
Blaise J. Arena, Ronald P. Rohrbach 

F. Bl~lllFOlllATICS. 

Caaputer prol!'-• 

A computer proar .... to ca.pare a nucleic acid or protein sequence to other known 
sequence• baa been dewloped by NIADDK. The progr- aearchea specialized data banks and 
compares one sequence of a 110lecule or part of a 110lecule to other known sequences. It can 
ca.pare the teat sequence to all aequencea in the Protein Data Bank of the National 
Biomedical Reaearch Foundation or the Loa Ala.oa Nucleic Acid Data Base. The progra .. e 
looks for .. tchea of aucceaaive -ino acids or aucceaaive nucleotides. The number of 
succeaaive allino acids needed for a aatch can be set at any number. It will also insert a 
gap area in the sequence if it will allow for •ore overall .. tchea between two sequences. 
The progra111e will be useful to relate sequenced 110leculea to previously known sequences. 
(Source: Life Sciences, Sept .. ber 1983) 

Nev COl!PUter database 

A centralized caaputer library nov logs all reported DIA and RNA sequence• longer than 
50 nucleotides. Called Cenlank, the database already contains entries for more than 2,700 
reported sequences, caaprisina over 2.1 •illion bases. Each new entry is checked for 
accuracy, catalogued, apcl •nnotated for sites of biological interest. GenBank is distri
buted via caaputer-readable .. gnetic tape and aa an annual printed compendium. The system 
ia interactive, and user• can search the database by using ca.aands close to "biological 
English". Several search routines are available: A ~•er can determine locations or 
frequencies of specified DNA sequences, for ex .. ple, or translate them into their corres
ponding aaino acid sequences. Online acceH to the central GenBank coiaputer is available, 
though only to a li•ited number of users at a time.· ·Fees are $18 per hour between 10 a.m. 
and 9 p.a. weekdays, $9 at other t imea. The government-fund·ed library is run by 
Bolt Beranek and Ne.,..n (CUlbddge, Mass.) and the Loa Ala•• National Laboratory. (Source: 
High Technolop, February 1984) 

Computer 1raphics and protein erwineerina 

The unpraaisina econo11ic future of .. ny biotechnology companies could be turned around 
by the clever use of computers. This is the opinion of a growi .. band of entrepreneurs in 
the computer industry who see important .. rket opportunities in the fast-growing bio
technology buaineas, and vho are starting up ... 11 fil"8s offerina software and hardware to 
fill the gap. 

For 10 .. ny year• now the larger cheiaical and phal"8aceutical companies have been u1ing 
computer graphice to picture the molecular confiaur•tions of their llOSt proahing c~icah 
or dru11 with an eye to rede1ipaing new product1, but by conventional chemical methods. 
Nov, however, an entirely· new raiwe of productl worth billions of dollan, according to 1mae 
e1ti .. te1-, awaits the aarryina of computer araphics to the nev 1enetic manufacturing 
technologie1. 

One of the k.,vords to thil fast-1rovina corner of the COllpUter indu1try is "artificial 
intellipnce'' which •• reported on in the last issue. 

liotechnolo11 production u•ina 1enetically •nsineered bacteria pre1ent1 special 
probl•s not 1•t encountered in· the •or• traditb>nal antibiotics industry b11ed on •ore 
conventional •icrobe1. 

Aeide frOfl the etill vorryina question of safety which places an extra contai1111ent 
burden on the .. aufacturer, the•• bu11 require a strictly controlled and delicately balanced 
enviro .. ent, food nutrients, and the other 1ub1tances it needs to grow, 1uch a1 growth 
pr011oter1, a touch of acid, •iner•l1, oxygen llUlt all be added in the correct amount•, and 
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in the cornet oner. lllach of thia technoloaJ ia atill black art. kt cc.putera offer the 
opportunity to -It• theae proceaHa aore efficient, and ao improve their cbe.cea of 
ca.peti .. aucceaafully with aon caawntional technoloaiea. For euaple. tMJ can atore 
inforaation to be uaecl ia production and research, data on protein•. tile products of aoat of 
the c•paniea and the caaplicated structure of DllA, the blueprint the cell follows in aa1ting 
protein• and which cmpaaiea viah to alter. Their proaramaea will alao have access to the 
enot'llOUa "gene banlta" ato'led in research centres in Washington and in the European Molecular 
Biology Organisation. in Beidelbera. 

However, the real profit• probably lie in developing software progr .... a to de1i1n nev 
biological aoleculea. which could tlaen be aade conventionally or by genetic engineering. 
There the big drua houaea are already deeply involved in a race to design a nev faaily of 
antihypertenaive drug• baaed on the detailed structure of renin provided by coaputer 
graphics. 

Renin ia an e...,.e tlhich research haa linked to high blood preaaure. Finding • 
ch .. ical vhich blocks its action could be vorth billion• of dollars. In the blood renin 
cleaves a precur80I' honaoae .... ioteainogen, to release angiotenain, tlhich pOMerfully 
conatricta blood ~•••la, a vital firat atep to raising blood pre11ure. 

Scientist• think that by picturing the aolecular "bu.pa" and "crevices" of first renin, 
the anaiotenainoaen, and then the tvo "docking" together, they .. Y be able to design an 
effective renin inhibitor. 

Professor Toa 11....a.11 aad his teaa at lirbec1t Colleae, University of London, created a 
considerable atir among tbeae cC11m1ercial contenders by publiahina thia a .... r the three 
dimensional structure of aouae renin fr011 their ova coaputer graphic• proar .... and since 
then hia depart•nt baa dew loped the coaputer aode 1 for the h..an aolecule. Thia 
achieveaent ia considerable, for hia software progr.... takes into account that biological 
.oleculea are not ri~id, and constantly slightly altering their shape. Bia ayat .. , for 
example, incorporate• 5,000 "Yectora" - cheaical bonds which it can display and rotate in 
real time. Renin ia but oae of the ensyaic protein• whose function depends on a strict 
order of aaino acids, progr .... d by aenea in the cell'• nucleua. 

Vbat ia aeea on the acreen ia not only a three-di•nlional aodel of these forces, 
represented bJ a delicate tracery of linea, but alao a fuller shading of the surfaces of 
theae aoleculee, using aillioaa of dots. 

Blundell'• work indicate• the quality of coaputer aoftware proar .... • tucked away in 
lritieh universities and research organi~ations which .. y be of great CCllmlercial value. A 
••ll cC111pUter hardwre c..,..,, Gresh• Lion, •potted the opportunity and recently licenaed 
a software prosr .... for aodelling anti-cancer drug• from it• developer, 
Profeesor Stephen Weidle, b ... of the bi0110lecular teaa at ling'• College, a group supported 
by the Cancer leMarch c .... ip. 

Cellula•••• whie.h break down fibrou• plant aaterial to alcohol, are another comaercial 
tarset for C09PUter srapbica and senetic enaineerina a• the aearch continue• for alternative 
aourc .. of cheap fuel. (lstracted froa Financial Ti••• 9 November 1913) 

Biotechnoloaz in d.,,.loeina countriee 

The Delft Univereity Preas ha• recently ieaued the text• of ,.per• pre•ented at a 
1yapo1iua devoted to biotechaoloay in developing countries, held ia Delft, The letherlande, 
froa 13 to 14 October 1912. The publication, edited by Professor Paul van a ... rt cover• 
biotechnology in developaent co-operation f roa the points of view of a donor country and a 
developias country; the biotechnolou situation in India (biotechnolOIJ for villasea>: the 
situation in Africa, vitb special eapha1i1 on bioloaical nitrosea f isation; the eituation 
in Latin America; the introduction of aethod• for lar1e-1cale production of vaccine• in 
developina countri .. and the u .. of clonal oil pal•• in developins countri••· The 
publication .. , be ordered froa the Sale• Departaent, Delft University Pr•••• 
Mijnbouwplein 11, 2628 IT Delft, The letherland1, at a coet of 24 Dutch Guilders. 

The follovias, .. a .. uer of intereet, were the conclu1ion1 reached at the 1yapo1i1111: 
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- Biotechnology .. y ce~t~i; .te considerably to the developaent of the Third World. in 
particular in the product: ·-·'n r-·~ food. feed. fuel. ai.crobial insecticides. in 
biological nitro&~n fixation. pr~ventive health care (vaccin production). waste 
treat•nt• crop i•proveaent ard mcr\lbial •tal recovery. 

- Developi.,. countries can ~nefit frOll both ... 11-acale and large-scale 
biotechnological processes. 

- The lack of skilled staff. able to evaluate. select. and implement projects. is an 
iaportant problea. Hence education in the fundamentals of biotechnology is 
essential. The Netherlands - in particular the Dutch universities with a 
biotechnology progra ... e - are able and prepared to ass~:t in such education. 
Brain-drain (students not returning to their home count- .. · after having been trained 
abroad) aight be kept to a miniaua by applying the so-cai:ed Sandwich-system of 
education: A great part of the Ph.D. study is done l.l The Netherlands. but the 
education is coapleted in the home country. 

It is hoped that these conclusions will result in an increase in the numb£r of students 
from developing countries participating in biotechnological courses in The Netherlands. with 
support from the governaent and/or the European Economic Co...unity. 

Les biotechnologies 

For those of our readers who find French easier than English. the following book 
published by UNESCO should be of interest: "Les biotechnologies - d'fis et promesses" • by 
Albert Sasson. The book deals with r~c~nt developments in molecular biology. biochemistry 
and genetics and provides a systematic and comprehensive description of each domain affected 
by this scientific revolution in a language accessible to the layman. Biotechnology 
consists of taking micro-organisms - bacteria, yeast, plant or animal cells - which have the 
capacity to produce or llletabolize substances useful to man, and harnessing them to modern 
technology: in the chemical industry, for instance, they are applied in producing textiles, 
and for improving tastes and smells; in the energy realm, biotechnology produces ethanol 
and biogas; it is used in the extraction of certain metals. After discussing biotechnology 
in the food industry, in fermentation processes and the production of vitamins; in pharma
ceuticals in the making of antibiotics. synthetic hormones and vaccines; in protecting the 
enviro1m1ent through recycling of wastes; and in agriculture for improving productivity; 
the state-of-the-art and the potential for economic application on a wide scale. the author 
examines several relate•i issues: the training of qualified personnel, the new bond between 
universities and industry, the marketing and the patenting of biotechnology; risks, ethics 
and international co-operation. The role of UNESCO and other international organizations in 
promoting co-operation, exchange of information, education, research and the application of 
science for development is likewise discussed. The book is illustrated and includes a 
chapter-by-chapter bibliography of recent publications. 

French language journal 

For our French speaking readers who have difficulty in grappling with scientific 
journals in English, there is a monthly magazine on European biotechnology available. It is 
called Biofutur, address: 56 rue de l'Univerait•, 75007 Paris, France. 

Papers on anaerobic di1estion 

The Central Allerican Research Institute for Industry (ICAITI) has recently issued 
proceedings of the second Pan-American symposium of fuels and chemical products via 
fermentation entitled Advances in Anaerobic Digestion, held in Mexico City last October. 
The proceeding• contain papers presented at the meeting, both in English and Spanish and 
deal with basic principles, digester design and agro-industrial applications. Copies may be 
requested from ICAITI, P.O. Box 1552, Guatemala City, Guatemala. Price is US$15 including 
air mail. 

International Bio-Ener1y Directory and Handbook - 1984 

The Bio-Energy Council released its International Bio-Ener1y Directory and 
Handbook - 1984 at the end of January 1984. 
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Bio-energy is renewable energy obtained from the sun via photosynthesis. Biofuels froa 
this source are abundantly available and account for one-seventh of all energy consumed 
world wide. 

Dr. Paul F. Bente. Jr •• Editor •nd Executive Director of the Council noted: 
"Applications for bio-energy technology have been developed for production of •chanical 
energy. aotive power. electricity and various foras of heat for industrial processes and for 
comfort and cooking. Because bio-energy is often the aost economical energy to use ... ny of 
these applications are becoming established practice and often involve integrated systems 
which use byproducts and wastes efficiently." International coanunication about bio-energy 
activities is essential to wider and wiser use of bio-energy. The primary function of the • 
Bio-Energy Council is to increase the flow of information between the technical com- munity. 
govermaent, industry and the public. The new Directory-Handbook. the fifth such volume in a 
aeries, serves that purpose. 

It provides 627 sU1m1M1ries of recent work in 60 countries and 47 US states and 
territories stressing specific quantitative findings. A new feature is inclusion of six 
authoritative essays on the emerging biomass-to-energy technologies. The volume has over 
600 pages, and is priced at US$95.00. 

Trends in world biotechnology - A re•iew and analysis of advances in technology and 
industrial development during 1982-1983 with projections to the future 

As we mentioned in Issue No. 7 of the Monitor, we are attaching to this issue, as a 
supplement, a paper on trends in world biotechnology written by Dr. B. K. zi .. eraann. The 
following is an abstract of this paper: 

The continued spectacular advancement in basic biological sciences, particularly 
110lecular genetics and cell biology, has provided the sustained stimulation of the develop
aent of new applications in many areas of biotechnology. The progress in the most iaportant 
areas of technological development is discussed and analysed. The coamercial industry con
tinues to attract the investment of substantial sums even though expenditures for research 
and development can be expected to greatly exceed sales of products for several years to 
coae. Host new industrial development during 1982-1983 took place in t~e most advanced 
economically developed countries. There are increasing international and bilateral efforts 
to promote advanced biotechnology in developing countries, but strengthened basic sciences, 
more highly trained individuals, and sustained national coaaitments will be required to 
ensure the development of successful domestic industries. UNIDO is engaged in several 
projects to strengthen national efforts to establish biotechnology progr81mlles, and to 
establish the international Centre for Genetic Engineering and Biotechnology, now to be 
built on sites in Italy and India. Forecasts are made concerning the development of 
selected areas of research and development that are likely to become major elements of 
industrial biotechnology in the next ten years, including the molecular engineering of 
proteins and strategies to prevent cancer rather than cure it. 
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The following article written by Dr. M. s. Swaminathan is reprinted from Science Age, 
January 1984. Dr. Swaminathan, plant geneticist and Fellow of the Royal Society, London, is 
director general of the International Rice Research Institute, Manila, Philippines. The 
article is baaed on his presidential address to the XV International Congress of Genetic• at 
New Delhi in December, 1983. 

Genetic conservation - microbes to .. n 

The first human form, referred to as Hoainid, is believed to have evolved in East Africa 
some 25 million or more years aao. Human beings may have existed as a species for about 
two million years. Yet it was only about 10,000 years ago that hut1an beings started growing 
food, rather than aerely gathering it from the wild state. Thus, if the existence of human 
beings as an independent species i1 equated to a 24-hour day, we have been farmers for only 
about •even minute1. Even during these seven we have practi1ed market-oriented agriculture 
only for a few 1econda. Within these few seconds, we have been confronted with numerous 
problem• including changing contmer preferences. We do not know what new pests and soil and 
atmoaphereic (including temperature changes from higher carbon dioxide content) constraints 
we will have to face in the future. We do not know what physiological and morphological 
trait• will be needed for plants to perform well in a post-nuclear war era, if such a 
calaaity does befall our planet. Future generations of scientists and fa1111era will not have 
the tools with which they can solve such problems if we do not make genetic resources 
conservation, evaluation and utilization a :ommon cause and accord it the highest priority. 

.. 
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Genetic conservation. aa .. nov understand and practise it. ia a relatively young 
venture. In 1932, VaailoY pointe4 out that •the growing needs of civilized aan and the 
develop11ent of iaduatry aake the introduction of nev plant• neceasary. The vast resources of 
vild species. eapecially ia the tropic•. ha'ftt been practically untouched by investigation". 
<:.>ncern vaa expreaaed by ae'fttral geaetici•t• o'fttr the loaa of genetic stocks due t:) the 
aodernization of agriculture. It vaa pointe4 out that vithout co-ordinated efforts around 
the vorld valuable gene• could be loat through neglect. 

The need for a clear national policy oa genetic atocks and genetic diversity has been 
stressed at nuaeroua S:!fllPOSia on genetic coaservation. Folloving the corn blight epidemic in 
the early 1970a in the USA, the Wational Academy of Sciences set up a COt111ittee on Genetic 
Vulnerability on Major Crops (1972) to reYiev the situation relating to the diversity of the 
aenetic material in videly caltiwated aajor crops. The COt111ittee found that the genetic 
diversity of •DJ of the important crops in the USA vas dangerously narrow. For example, 
96 per cent of the garden pea crop .... planted to only 2 strains, and 95 per cent of the 
groundnut crop to only nine Yarieties. Consumer preference and aarket forces were both held 
responsible for genetic anifor11ity and therefore to vulnerability. 

Today, only about 150 plant species with about a quarter aillion local strains are 
i11portant in aeeti .. the calorie nee4s of human populations. With the spread of high 
yielding varietiea of crops, the exiating variability ia under threat of extinction. 

1983 urked the 30th anniveraary of the discovery of the cheaical atructure of DNA. It 
also aarked the 20th anaiYeraary of the U9-FAO Vorld Food Progr._ (VFP). It is now 
possible to identify portiOIUS of the genetic aolecule reaponsible for specific charac
teristics and tt.n splice thia portion onto genetic aolecules fra11 another strain. Research 
in cell bioloay, aolecular geaetics, recCllllbinant ORA, tissue culture and related fields is 
opening up nev poasibilitiea for progress in agriculture, 11edicine and industry. 

But the food front,is depressing. The Vorld Food Prograaae is the largest multilateral 
food aid progr .... curreotly io operatioo and has provided food to over 200 aillion people. 
Still, over 500 aillion people uy be going to bed on an e11pty st011ach today. 

As recently as 1968 Paul Ehrlich, in his book The Population Bomb reurked, "The battle 
to feed all of h .... nkind ha• been lost. In the seventies, the vorld will experience famines 
where hundreds of aillions of people vill starve to death". So far. the world-wide food 
catastrophe has oot uterialiaed, thanks to recent progress in the genetic improvement of 
crops. The rapid agricultural traasfon1ation in count~ies like China, India, Indonesia, 
Pakistan and the Philippines was triggered by the development and release of crop varieties 
with the capacity to respond to good ....... ent. Rapid population growth has however 
consumed .. DJ of the benefits of agricultural progres•. It has been estiaated that early in 
the year 2015, about 8 billion people viii have to be fed and provided with jobs. If 
population stabilisation pr0&r ..... are auccessful, the world population could be maintained 
at about 10 billion in aaotber SO 7ears. The gains in production that appear possible from 
re•earch and dewelopllent in aariculture and aquaculture should meet auc:h of the need for more 
food during the rest of the century. 

For period• beJond, it ia important that progres• in field• like recombinant DNA 
technology, production of 80D0Clonal antibodies, ti•sue culture and protopl•st fusion should 
be fully haraea•e4. It i• ..., fea•ible to construct nev gene• and to aodify the old ones. 
The .. in practical re8Ult• ha•e been obtained with genetic unipulation of micro-organisms, 
notably Escherichia coli. llo.ever, •tudies to alter the geD011es of other prokaryotes and 
Hveral eukaryote• are la progrH• u•ina an increasing array of new vectors and techniques. 

Hu .. n and other aaillal gene• have been incorporated into plasaids of I. coli. 
Expression of the•• gene• ha• resulted in the production of h .... n insulin and several other 
pharmaceutical production• that are DOV under1oin1 clinical te•t•. ly changing the sequence• 
of nucleotides in kaova 1eaes, nev protein• have been obtained. In this way, interferon• 
vith an enhanced effectiveaes• a .. ia.t viru•es are being developed. 

Genetic coaaervation h• been described as an evolutionary re1ponsibility. Are we 
di1char1ina thi• respon1ibilit77 Ve can discern three aajor 1roup• of res~onsibilitie1 ba1ed 
on the action needed, .... 1, profe1•ional, political and public. 

The 1cieatific •8P•Ct of 1eaetic coaaervation firtt of all involve• defining the 
categories of aaterial vorthf of pre1ervation and the .. jor methods of preserving them. The 
following categoriet are u• ... lly regarded a1 important: 



- 10 -

(a) Cultivated varietie• (cultivars) in current use. These are varietie• of recognized 
value and perfon.ance released for cultivation after testing and approval. Successful 
cultivars are widely u•ed in plant production in a given country or in •everal countries 
having similar cropping conditions. Unifonaity of characteristics i• a feature of this 
category. 

(b) Obsolete cultivars. The•e are varieties that were cultivated in the past, but have 
been replaced by the nev cultivars. Unifonaity is also, to a certain degree. a feature of 
this category. 

(c) Primitive cultivars or land races. These are varieties that have been used for 
centuries in traditional agricultural aysteaa. They were the products of selection by man, 
but have not been i11proved by way of plant breeding. Variability in characteri•tics as 
observed in the field is a feature of this category. 

(d) Wild species and weed¥ species closely related to cultivated varieties. These 
ancestors of cultivars are species of crop plants that have not been cultivated varieties 
through plant breeding. This category also covers species of direct economic value, such as 
forest trees. 

(e) Wild species of potential value to man. These are species which are not cultivated 
and whose importance has not yet been assessed, but may be identified through exploration. 

~f) Special 1enetic stocks. Thia is .. terial that has normally been developed by man 
and is or has been used in ongoing b::eeding progralllDl!a. It includes mutants. "breeders' 
lines" and lines with i~entified genes or gene combinations. Material of this type is 
particularly useful because of the identification of genes for specific characteristics. 

Conservation methodologies can take three forms: The first involves the entire 
biomass - the total preservation of vast tracts with in situ conservation of ani .. ls and 
plants. This level of preservation will be extremely important in slowing the rate of 
species extinction. 

The second involves in situ preservation aa land races and wild relatives where genetic 
diversity exiats and where wild/weedy forms are present, often hybridizing with the 
cultivated. These are •volutionary systems that are difficult for plant breeders to simulate 
and should not be knowingly destroyed. Their preservation is probably not possible but 
slowing down their disappearance will give us more time to better understand hov these 
systems evolved. Considerable potential for creative institutional arrangements exists for 
in situ preservation, especially in the developing cou~triea. 

The third aethod involves ex situ preservat~on as aeed or in vitro cell lines stored in 
gene banks under appropr{ate coiiditions for long-term storage. To be useful, such a system 
requires documentation to know what to request. Information management will be as important 
as the ?hysical arrangement• of the 1ene bank. Ex situ preservation involves exploration, 
collection, stDrage, evaluation and docu.entation;--'iiid"; la1tly, breeding for the effective 
uae of desirable genes. 

Vitho•1t green plant•, hi.her order• of life cannot exist since they are directly or 
indirectly the ba•i• for nut?ition for ani .. l• and man. This is why in •itu coneervation of 
the habitat• where gene pool• of wild plant specie• occur within their natural c011111unitie1 i• 
10 important. Thi• aepect of coaeervation ha• received high priority in the World 
Con•~rvation Strategy launched in 1980. This 1trategy ha• recOlllllended a three-pronged 
approach: ex 1itu protection, •• the chief and generally the only .. an• of coneerving 
cultivated eat~r1al and a• a hack-up .ean• of con1erving wild ••t•=&al; and a syetem of 
eound planning, allocation and .. naaement of land and water u1e1 to achieve a •u•tainable 
cOll~ination of develop11ent on th• oae hand and of maintenan~e of the biolo1ical re1ource1 for 
dev•lopaent on the other. 

A alobal network of cene bank• exi•t•. But de1pit1 recent advance• in looa ter11 in eitu 
con1ervation, aany 1cientiet1 believe that 1ene bank• - whether eeed, clonal, or ti11ue 
culture - will never be adequate to ensure the availability of 1enetic v~rieti•• to the 
deeired extent. Fur exaaplc, Hush llti• 1tate1, "I think aena pla .. bank• are tr .. endou1ly 
important for crop i8Pr~ve11ent and •eientific reeearch, but they will not eave the genetic 
diver1ity of plant• for the next 2,000 year•• Por one thing, 1uch bank• are vulnerable to 
accident•, even deliberate de•truction." ~el'llpla1111 con1erved .!!. 1itu in eeveral developing 

• 
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countries haft been ..... eel aa a reault of power failures, breakdown of refri1eration 
equipaent, atrikea aad civil diaordera preventing personnel froa entering the facilities, and 
drought and flooda durina the &rovins aeaaon when aeed increaaea are .. de. Soae expert• 
would like to achieve ac.e kind of freeai• of the genetic landscape including hot spot 
location• for peats and pathogens where screening for reaiatance can be done in an effective 
aanner under natural infection. 

The International Soard for Plant Genetic Resources CIIPGR) haa recently reviewed the 
work on in vitro storage. In vitro work aany involve .. ny different culture systeas ranging 
froa protoplaata and diaor1aniaed cella and calluaea, to organised ahoots and s01mAtic eabryos 
(e.bryoids). Althou1h planta can be propagated clonally uaing all types of culture, such 
studies as have been carried out for genetic conservation purposes have tended to concentrate 
upon non-adwntitioua ahoot-tipa (often erroneously referred to as "aeristeas", which in fact 
form only part of e.ch explant or culture) and axillary buda. Vhilat these aay offer greater 
genetic stability and be entirely appropriate for some apeciea, like the potato, their wide 
uae .. y not be feasible for othera which lack sufficient axillary aeristeas and which are 
propagated in the field by ad'Yentitioua .. ana. Further, .. ny basic studies on storage by 
cryopreservation (freese-preaervation) have been carried out using disorganised ayateas which 
auat regenerate by culture ayateas. Thus, only restricted uae ia being made of the full 
repertoire of available in vitro techniques, a li•itation which is likely to becoae aore 
apparent as in vitro work asauaea greater iaportance in agriculture and plant breeding. 
particularly through the involvement of genetic engineering. A aore balanced view should be 
taken on the relative aerita of different types of culture. 

Taking rice aa an ex..,le, I would like to illustrate the value of a properly planned 
and aaintained gene bank. The genus Ory&• baa 20 wild apeciea and two cultigena, o. sativa 
and O. glaberri ... The full apectrua of genetic reaourcea in Ory&• consists of (1) wild 
species, natural bybrida between the cultigen and wild relatives, and primitive cultivara of 
the cultigens in the areaa of diversity; (2) c01111ercial typea, obsolete varieties, minor 
varieties, and apecial-purpoae typea in the centres of cultivation; and (3) pureline 
selection of fal"8era' varieties, elite varieties of hybrid origin, F1 hybrids, breeding 
aateriala, autanta, polyploida, aneuploida, intergeneric and interapecific hybrids, 
coepositea and cytoplaaaic sources froa breeding and related research prograaaes. 

It has been eatillated that slightly aore than 120,000 cultivara may occur in o. aativa 
and O. glaberri .. on different parts of the world. The International Rice Geraplaam Centre 
at IRRI has about 67,000 Aaian cultivara, 2.600 African rices, 1,100 wild rices. and 
690 genetic testers. Between 1962 and 1982, the centre provided aore than 91,000 seed 
a .. plea of both culti1ena and wild species to nearly 2,SOO acientiata. In addition, the 
centre provided IUI acient:iate with nearly 350,000 Hed aa11plea. 

Obviously, haviaa a large collection by itself baa no significance unless the collection 
ia carefully studied for its 1enetic representativeness and for •iniaiaing genetic 
redundancy. The 1111 collection ia carefully screened both for eli•inating duplicates and 
for aaseaaing the useful characters they poaaeaa. A 11Ulti-diaciplinary genetic evaluation 
and utilisation progr .... (CIU) helps to get .. xiaum benefit froa such an invaluable 
aaa .. blage of 1enot,,.a. lecently, in collaboration with IIPGR and national govern11ent 
aaencies, a five-year plan (1913-87) haa been drawn up to collect the re .. ining aenetic 
.. terial with the help of appropriate national organiaatione, so that we can preserve for 
posterity the fruit• of thouHnda of yeare of natural evolution and human selection. 

When the ecoloSJ of crop field• ia chaaaed in a direction favourina hi&h•r yield, 
condition• alto became •or• favourable for pe•t• and pethoaena. Aleo, as a result of 
unscientific irriaation, aa increaeiaa a110Unt of land ia beina affected by aoil conatrainta 
euch as salinity, alkalinity, acid eulphate conditions and waterloa1ina. Fortunately, in 
nature there ia CODliderable variability for .. ny of the•• characteristic•. Let •• cite two 
ex .. ptee. le1i1tam:e to the Craaey Stunt virus caae from a wild apeciea, Ohfsa nivara 
collected froa Utter Pracleeh in India. The fat10u1 hybrid rice• of China, vh ch now cover 
about seven aillion hectare• in that country, could be developed because of the diecovery by 
Chinese 1cienti1t1 of cytopta .. ic .. i. eterility in a wild rice plant found on Hainan Ieland. 

At preeent, the world'• rice crop ..aunt• to over 400 •illion tone a year, feedina a 
population of llOl'e tbaa 2.3 billion people. letween 1961 and 1911, the total rice production 
in Aeia rote by 42 per ceat. The averaa• yield• rose by about 30 per cent durin1 thie period 
when, unfortunately, the population increaeed by over 25 per cent. Since there i• little 
difference between cultivable and cultivated land, further incre•••• in production will have 
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to come largely froa productivity advances. For this purpose, ve will need a wider range of 
high yielding varieties which can perfor11 well both in ecologically handicapped regions and 
in faras cultivated by ecoao.ieally handicapped faraera. This emphasises tlae urgency of 
collecting, classifying, and utilising all available genetic variability. ~idering the 
fact that the total expenditure on rice ger11 plasa conservation in the world nov .. y be about 
ustl.25 million every year, the returns froa such an investment are obvious. The ti11e 
available for saving the remaining genetic variability aay hardly be a dec .. e. 

Some estiaates suggest that tree formations are being lost at the rate of 11 aillion 
hectares ever~ year. In tropical America, Africa and Asia, for nearly 10 hectares of forests 
lost, hardly one hectare is being reforested. Hot only has this serious i11Plications with 
regard to the in situ preservation of genetic variability but also affects the quality of 
life of millions of forest dwellers. Soae esti .. tes indicate that so far only l in 6 of 
tropical plants and ani .. ls has been gi~n a scientific name. We .. y not e"Ven know what we 
are losing due to tbe destruction.of forest canopies. 

The International Union of Forestry Research Organisations (IUFllO) has been collecting, 
synth~ing, a~ disseainating data on the genetic iapoverishllent of tree species. FAO also 
began publ11l1ing a data book on endaogered forest tree species and provenar.ces since 1981. 
An FM>/UNEP/IBPGR technical conference held in 1981 underlined the i11Portance of greater 
attention to forest genetic resources, particularly species used in arid and seai-arid zones 
for fuel. Legu•inous shrubs which can enrich soil fertility through biological nitrogen 
fixation and at the saae tiae provide fodder, feed and fuel are particularly worthy of 
greater attention. Among other tree species which need greater scientific attention are neem 
and casuarina. Neea is a unique plant with ... 1tiple uses particularly in pesticide and 
fertiliser industries. 

Microbiologists have long recognised the need for conservation. In the past, the 
greatest scientific effort was directed prillarily towards microorgani ... causing diseases and 
spoilage. Recent genet.ical and biochemical advances, however, have led to a surge of 
interest in the use of microorganisas for the production of valuable foods, fuels, and wide 
range of biochemicals. This has resulted in the establishment of aicrobiological gene banks 
particularly for the support of biotechnology. SOiie countries favour a central facility on 
considerations of economy and efficiency, while others prefer a decentralisation system with 
some ~rrangements for co-ordination. 

From the early 70s when the cost of fossil fuels went up steeply, interest in biological 
nitrogen fixation has increased. It is now widely recognized that in breeding progra11111es 
relating to leguminous plants, the variability of Rhyzobium bacteria needs to be considered 
in conjunction with the genetic variability of the host legume. Interest in the exploration, 
collection, documentation, and preservation of aicroorganisms of major i91portance to crop 
plants is now growing. 

Blue green algae (BGA) and Asolla are bio-fertilisers with great potential. The ability 
of a number of genera (BGA) to fix atmospheric nitrogen has i•plications for soil fertility 
under both natural and cultivated ecosysteas. In particular BGA are of i11portance in rice 
fields where their growth and nitrogen fixing activity can be enhanced by inoculation and 
cultural practices, thus providing a cheap source of nitrogen for the crop. 

The high nitrogen content of some genera, especially Spirulina, the possibility of using 
certain strain• a• food, feed, and as a •ource of useful biochemicals also .. ke th .. 
valuable. Finally, there i• an acad .. ic curiosity about organi••• that con•titute the 
large•t, the most diverse, and the .o•t widely distributed group of photosynthetic 
prokaryotes. 

The induction of mutation• to enhance nitrogen-fixing capacity does not •e .. to be a 
profitable approach to improve •train efficiency as .,st of the mutants se .. to have lost 
their ability to fix nitrogen. 

The aucce11 of RhizobiUll •train •election in increa1ing M7-f ixation in legUll8• ha• 
drawn attention to the po11ibilit7 of •electing •uperior ttrain• of other nitrogen-fixing 
microorgani•m•. However, requir...at• for a s111biotic prokaryote are different frOll thote of 
a free-living BCA exposed to the harsh competitive world of the rice field. There i• hence 
need for the collection and screening of BCA •train& which can fix M2 equally well under 
diver•• condition• of 1oil environ1111nt. 

, 



- 73 -

Aaolla, an aquatic fern capable of fixina at..,apheric nitroaen throuah a .,_iotic 
blue-green ala• lid .. in cavitiea of ita lea.ea, haa loaa been uaed in China ancl Vietnaa aa 
areen 8Ulure for rice. lta u••e ia oov beina teated ancl apancled in •ny rice grovina 
countriea of South laat Aaia. 

The aajor probl• for Aaolla collection ia that the •terial cannot be ahipped by aail . 
and ha• to be hand-carried. Froncla depoaited on a paper tiaaue inhibited vith culture llediua 
in a plaatic Petri diah remain viable for 8-10 daya if aerated at reaular interYala and kept 
in the lover part of a ref riaerator •• often •• poaaible. 

Despite considerable proareH our preHnt knovled&e of the aenetica of free-livina and 
ayabiotic IGA ia far leaa than that of bacterial aenetica. The collective propertiea of BGA 
(oxygenic photoayntheaia, chro.atic adaption, nitrogen fixation, cellular differentiation) 
•ke thell attractive oraani .. • for genetic reaearch. 

Although the number of ani .. l specie• (excludina inaecta ancl fiahea) which have been 
doaeaticated during the paat aeveral thousand year• ia scarcely aore than a dozen, apecific 
agro-ecological, ecoaaaic, and cultural need• have reaulted in each of theae apeciea numeroua 
breed• and atraina or racea. Consequently, ve have now an enomoua wealth of ani .. 1 genetic 
resource• in the world aa a whole. While for a long ti• local c~nitiea were wedded to 
their own specific bnecla of ani .. la, there haa been extensive replaceMnt of indigenoua 
ani .. ta vith exotic strain• in .. ny developil• countriea in recent decades. lreed 
substitution, planned or unplanned croaa-breeding or the creation of nev c011pOaite breeds are 
all nov important c011pOnenta of aniaal improv ... nt proar .... • in cattle, aheep, goat, 
poultry, pigs, etc. lxperieace has ahovn that thia proceaa ha• two possible negative 
consequences - firat, the new breed or hybrid .. , lack adaption to local conditions, 
particularly vith regard to peats and diaeaaea and aecondly, the ani .. 1 genetic reaourcea 
being replaced .. , be loat for all time. 

Knowledge concernina the coaparative advantage• and diaadvantagea of indigenous and 
alternate breed• under different envircnmenta ia lacking in •ny developing countries. 
Because of unhappy experience, there ia the opposite trend a.ong some ani .. l geneticists of 
placing .. phaaia only on the iapro,,..nt of indigenous breeds in iaolation, without the use 
of strains which have proved their worth in other locations. More studies on the interaction 
between genotype• and environ11ent particularly the .. n .. eaent ayateas feasible of adoption 
under different socio-economic and cultural conditions are needed. Meanwhile, breeds at 
present having little to offer a production ayatea but which aay have hidden or identifiable 
production atrengtha such •• re•i1tance to disease, ticks, etc. should be retained in herds 
of opti•l size or in cryogenic storage. 

For developing a scientific strategy for conservation, there is need for aore detailed 
information on breeds in danger of extinction in each country. ~he IUCN'• (International 
Union for Conservation of Rature) Red Data look does not contain information on the breed• 
threatened within a d01111atic species. The problea of genetic erosion in domesticated aniaal1 
is not confined to developina countries alone. In developed nations, breeders keep only the 
best producers for reproduction. Thus, lines are fo111ed whose genetic isolation becomes aore 
and llOl'e strict. Breeders using the .... line• often fora a society whose chief purpose ia 
to keep a herdbook in which only ani .. 11 conforaing to established standards of size, colour, 
conforaation, and perfOTI1ance will be re1i1tered. After a while, there is a tendency to 
cloae the herdbook and perait no aore entries. A survey conducted under an FAO-URIP pilot 
project on conservation of animal genetic resources revealed that in lurope and the 
Mediterranean reaion about 115 indiaenoue breeds of cattle were threatened vith extinction in 
the early 70a. The reaeona vary froa breed to breed b\at include factors such as preference 
of specialised breed• for ailk and ... t production rather than dual purpose breed• and the 
replac ... nt of dra03ht cattle with tractors. •ew reproduction techniques such as artificial 
in1 .. ination with foreign frozen 1 ... ri aleo promote rapid aene replacement. 

The IUCI has set up a Genome Conservation Specialists Group •• part of its Specie• 
Survival·C01111ia1ion. A• a first task, the Group is C011Pilin1 a list of exiatina collection• 
of frosen 1era cell• of endanaered species and their cloH reladvH. The in situ 
conservation of aniaal1 suited to the production of food, fibre, and work is recelvina 
sreater attention at country level. India, for exaaple, h .. set up a National Bureau of 
Ani .. 1 Genetic leaourcea for proaotins both in 1itu and ex 1itu con1ervation. Ani .. 1 Genetic 
Re1ource1 data bank• are beina eet up in different countrie1 and. trainina facilities in 
con1ervation and ani .. 1 aenetic resource• are bein1 expanded. 
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During the nut fev yeare, it ia liblJ that the techniqoea of ... ryo tr•afer, lona 
tena atorqe of •ryoa; and the cloai111 of •ryoa for even 910re rapid aultiplication of 
deairable genot,,.a vill be de-weloped to comaercially viable levela. Theae technique• vill 
have applications both in the field of aenetic conaervation and in the rapid uPlradi .. of 
aniMl productivity. It will be prudent for dewloping countries endowed vith a larae ani-1 
wealth to get a critical .... of acientiata trained in the nev techniquea. 

There are -11J •Jllbiotic linltaa•• between plant and ani-1 aenetic reaourcea 
canaervation. Where uncontrolled overarasing takea place, the native flora aoon take• the 
fona of only plant apeciea which are not eaten by aniaala. When plant• which produce nectar, 
pollen, honey dev, propolia and which are visited and pollinated by bee• in aeneral are 
deatroyed, the bee population• dwindle and diaappear. When peaticidea are applied 
indiacriainately, the natural eneaiea of pe•t• a~ de•troyed and peat incidence could in aany 
case• pose aore aerioua probl••· Conservation in CroP field• involwa the adQf)tion of 
aanageaent procedure• which will help to build up the population of natural eneaiea of 
peata. At the IllRI, for ex .. ple, it haa been found that an intenaive rice production ayatea 
involvi• weekly plantina and harveati• of rice with a total production of about 
18 to 20 ton• of rice per hectare per year will be po•aible provided ve protect and conserve 
the natural eneaiea of peats, cultivate varietiea with aultiple reaiatance to peata and 
diaeaaea, and adopt tiaely .,plication• of .,propriate cbeaical pesticides baaed on a careful 
aonitoring of the build-up of peat populationa. 

Conservation vill have to be a total .,proach, starting with aicro-envirormenta and 
extending up to aacro-ayat .... 

It has been eatiaated that about 200,000 species of plant• and aniaals aay have their 
bOllea in the oceans. Thia amount• to about 2-4 per cent to earth'• S to 10 aillion species. 
However, the oceana contain nearly two third• of all aniaal phyla. Because aany aarine 
specie• tend to be aore unifol'aly distributed than terrestrial species, it haa been assumed 
that the threat of extinction ia leas. Recent •tudiea have indicated that aany aarine 
populations aay be quite variable genetically and that this variability ia particularly high 
in species-rich c011111Unitie• such aa those of coral reefa. 

The need for greater attention to the conservation of genetic resource• of the sea 
arises froa increaaina d ... ge to aarine eco•ysteaa froa huaan activity. Sediaentation and 
siltation froa land sources, pollution fro. inland and coastal •ourcea and unacientif ic 
c01111ercial exploitation are all threats to aarine genetic resources. The coastal &ones also 
support aoae of the densest huaan population• on earth. Of the SO or aore cities that are 
projected to have population• exceeding S aillion in the year 2000, half are located on 
estuaries. 

In the tropics, .. ny coral reefs and aangrove ca1111unitiea have been degraded or 
destroyed alona extenaive sectors of coasts of the Aaericaa, Africa, India, Thailand, 
Malaysia, Vietnaa, Indonesia, Philippines, and east and south Australia. In recent years, 
some atepa to prOllOte conservation through the eatablialment of Marine Rational Parka have 
been taken but aore co-ordinated action to protect both livina inland water and ocean 
resources ia necessary at the country level. 

lven the ... 11 proportion of .. rine orsani••• exaained to date has yielded nU11erou• 
extracts and compounds of iaportance for .. dicine. The aarine world is a valuable source of 
a wide ranae of biOlledical compounds. Recent research on the development of clonina •y•t_. 
for producina com1ercially illportant cheaicala, pharmacoloaically active coapounda and 
aetaaorphoaia-atiaulatina substances present in .. rine oraani ... , is one of proaise. 
Att .. pts are underway to develop useful dru1• froa the sea, includina antineoplastic, 
antibiotic, analaeaic, and antispaSllOdic aaents. Genetic enaineerina technique• are also 
beina applied to illprove fish, molluscs, and crustaceans in natural enviro ... nu and hatchery 
•y•t .... 

In several paru of Europe and also in llorth Allerice, "acid rain" affects frHh water 
fishe1. It has been reported that in 1outhern llorvay, there are hundreds of lakes without 
fish and that salaon i1 no lonaer to be found in aany river •Y•t.... Both laboratory and 
field experi .. nt• inclicste that acid Vllter first affects fish e11• and fry. Mas1ive kill• of 
1alaon and trout have been observed durina •now .. it and after heavy rain. Conservation of 
aenetic resource• in 1uch vulnerable are•• will have to receive priority attention. 

• 

• 
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The lordic s,.po•iut1 on Gene lank• held in Helsinki in 1978 rec._nded that Gene lank• 
aey be eatabli•hed in each country ba•ed on the eatablia'-nt of "Egg lanka" involving 
indefinite atorage of egga and ailt at lov te11perature; the propagation in captivity of each 
•train; and conaervation in the natural enviro1111ent 1 vith legal protection froa fi•hing and 
other human interference. Siailar progr-• are needed in every part of the world. 

Any diacuaaion on the con•ervation of h .... n genetic re•ource• cannot be divorced froa 
ethical. •ocial1 racial. religioua 1 and political i••ues. Advance• in the development of 
•pera and egg bank• have opened up po••ibilitiea for the long tera preservation of human 
genotypes. The clinical technology of in vitro fertili•ation is nov five years old. There 
are report• on cloning and on the establi• ... nt of •pera banks of "genuises". All that can 
be ••id in favour of •uch ·research is that in addition to helping those vho •uffer froa 
infertility. safe •torage of •pera• and eggs of per•on• vith valuable traits (particularly of 
those vho pra.ote co-operation) for further uae aight prove to be a step in the right 
direction. if the vorld ia engulfed in a nuclear var. ·• 

There •• growing apprehenaion .., .. several dewloping countries that the introduction 
of plant breeders' right• and crop variety patentina .. y hinder the availability of u•eful 
genetic .. terial to developina countriea. Under a convention •igned by several countrie• in 
Europe. the breeders of a nev plant variety vill be eligible for royalty for a least 18 year• 
in the case of trees and vines. and at least 15 year• for all other plants. 

The aajor aia of legialation relating to Plant Breeders Right• (PBR) is to provide 
•tiaulu• to private sector breeding and inveataent. Various viev• have been expres•ed on the 
positive and negative implication of PBR legialation. According to IBPCR, the issue of PBR 
in relation to genetic resources is of no great sipaificance. What is urgently needed is 
greater effort in the collection and conservation of the ba•ic •ources of variation in wild 
and weedy specie• and priaitive cultivars to prevent genetic erosion. However, IBPGR has 
also warned that "consent for the tran•fer of aaterial under development may be more 
difficult to obtain th~n hitherto". 

So far the UPOY (Union for Protection of Rev Yarietie• of Plants) Convention has only 
been concerned with patenting of genotypes. However, there are sugge•tions that the 
convention should also allow the patenting of •pecific genes. A fear has been expres•ed that 
when plant breeding companies are purchased and aanaged by pesticide companies, there may be 
a teaptation for not including genes for resistance to those pests for which chemical 
pesticide• are available. If this happens, the co•t of production of high yielding varieties 
could further increase. Today, soae of the aost widely grown varieties like the IR36 variety 
of rice are preferred by fal'aers only because of the broad spectrua of resistance to 
iaportant pests and di•ease which such varietie• po•••••· The breeding of such varieties is 
facilitated by international co-operation in getting searecatina populations subjected to 
•evere pest pressures in hot spot locations. It is true that patent rights could stimulate 
private enterprise in plant and aniaal breeding. At the same tiae, they provide scope for 
the e .. rcence of monopolies in genetic aaterial for specific traits unless a sample of 
existing variability is also aaintained at a governaent controlled genetic resource centre. 
There is hence need for examining whether adequate incentives could be provided for plant and 
ani .. l breeding initiatives without in any way endangering the possibility of free exchange 
of genetic aaterial aaong and within nations. 

One i ... diate .. thod of assisting developing countries in aenetic conservation and 
utili1ation is the establishment of a global grid of cenetic resource centres, all c011111itted 
to the cause of free exchange of aaterial. ror .. ny developina countries, the availability 
of cenetic variability itself will not provide any in1urance acainst aenetic vulnerability. 
They need help in the short tel'll in breedina and evaluation. A clobal grid of genetic 
resource centres viii have to be linked to a caapl ... ntary arid of national, regional, and 
international selection and hybridisation centres. 

A World Gene Fund vat 1u11e1ted by the Cover011ent of the Netherlands in a letter to the 
'"' Secretariat in June 1983. Such a fund viii help to accelerate collection• in endanaered 
habitats, train aore 1enetici1t1 and breeders from developina countries, and oraanise 
international •election and hybriditation aardent to cenerate aaterial of relevance to the 
countrie1 needina th ... 

The PN:I has estiaated that the USA and Europe .. Y hold about 340,000 and 
750,000 accessions of teed crop• respectively. The People'• Republic of China has over 
300,000 tamplet of teed crops. Some of the other !lajor collections are the follovina: 



USSR 
USSR 
IRRI 
I CR I SAT 
ICRISAT 
CDIHYT 
USSR 
USSR 
USSR 
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wt.eat and vild relatives 
larley1 oats and rye 
lice 
Sorghua 
Millets 
Maise 
Food leg..es 
Vegetables 
Oil seeds 

AcceHiona 
(nearest '000) 

10.000 
30.000 
10.000 
20,000 
15,000 
15,000 
26,000 
35,000 
20,000 

It is necessary to have these collections replicated and conserved at different places 
for ensuring their security. Also, there is need for an integrated coaputerised data bank 
fra11 vhich anyone interested can get information. 

Governments should also consider 90bilising the help of defence services in vork 
relating to the collection of genetic resources froa endangered habitats. Some of the areas 
vith considerable genetic wealth are not easily accessible due to political or defence 
considerations. Given the requisite training, aray personnel will be easily able to ~ollect 
.. terial for reaote areas which cannot readily be reached by civilians. It will be useful if 
a ... 11 corps of officers, especially trained in genetic resources conservation, is 
established within the defence services of each country. This corps could assist the 
concerned agencies of gover1111ent both in 1erapla .. collection and in situ conservation work. 

Political considerations become particularly important vhile developing public policies 
for the eatabliahllent of human sperm and •II banks. In vitro fertilisation, for example, has 
now been in use for 5 years. In Australia and United Kingda11, policy governing its use is 
actively being formulated. The President'• C0111aisaion for the Study of Ethical Problems in 
the USA in it• 1982 r~ort entitled "Splicing Life" has referred to a number of anticipated 
impacts of rapidly growing knowledge of molecular genetics, genetic screening and diagnosis, 
and the curing of genetic disorders. 

How can the above aesaage become part of the daily life of every citizen in every 
country? How can we generate widespread awareness of the economic and biolo1ical necessity 
of conservation aeasures? There is no single or aiaple aethod of involving people in 
conserving their own enviromaental assets. The aessage has to start froa the priaary school 
and will have to become over a period of tiae a way of life. 

In the past, rural comaunities replenished soil fertility through organic recycling. 
Woaen selected the best cobs or panicles to use as seed during the next growing season. By 
this process, they unconsciously selected genotypes which could resist or tolerate the major 
peats in a particular region. Siailarly, selection was practised aaong aniaals with the 
result that adaptation to local conditions is the aajor characteristic of indigenous breeds 
of fara aniaals. 

Conservation agriculture gave way to exploitative farming. With specialist agencies 
taking over the responsibility for seed production and fertiliser and pesticide distribution, 
the involveaent of the local people, particularly illiterate women, has diainished or 
vanished. Consequently, conservation is now regarded a government responsibility rather than 
a joint sector activity between the people and public agencies. 

Television, the radio, and the press are powerful tools for education and awareness. 1 
would like to suggest that every TV and radio station and every newspaper should carry at 

• 

least one saall itea on genetic conservation each day. Just as reporting on weather has • 
become an integral part of daily news reporting, reporting on genetic conservation and 
eco-developaent should also bec01te a daily feature. 

In view of the enormous quantitative and qualitative dimensions of the problea of 
conservation, it is obvious that efforts will have to be selective. Developing countries 
will have to work on reliable and low cost ex situ conservation techniquea, 1uch aa 1torage 
of 1eed1 in permafrost areas and in cold de1ert re1ion1. Thi• will help to overcome IOlle of 
the difficulties like power failure to which I had .. de a reference earlier. 

With the advent of new technique• for genetic .. nipulation and 1naly1i1 of biological 
function•, it aay be po11ible in future, a1 already d1110n1trated in 1ome ca1e1, to 
tailor-make gene• for the hyper expre11ion of function• in de1ired trait1. 
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It can be ,n._u ... that casettH of DllA clone carrying useful genes in foras for their 
11Di .. 1 expression will be coostructed. However, CGllplete reconstruction of genetic 
background in which tlaeJ ahould be functioning will be a1110st an i11pOssible proposition for 
such vast numbers of organi ... for vhich we have use. ClearlJ, the strategy would be to 
incorporate the genes fram the casette libraries backgrounds of hoaologous or heterolo1ous 
organi .. s alreadJ adapted to local field conditions or to the kinds of nutritions and 
substrates that caa be .... available for the exploitation of these organisas in new ways. 
This approach requires that organi ... with the right kind of adaptive functions be conserved 
even if at this time theJ are of little econowic value. 

In other casea it would appear that specific characters would be transferred to 
organi .. a of economic value for the letters iaprove.ent or for the production of novel kinds 
of bioch•icals for h ... n welfare. In such c .. es it aay not be eHential to have very 
exhaustive conservation. 

A varietJ of standard procedures are in vogue for the long ti .. preservation of 
bacteria, fungi, aad their parasites. These include storage of agar slants under oil and in 
cold, lyophlisation, and deep freezing in glycerol. Since it has been noted that certain 
soil bacteria remain viable in soil saaples for very long periods, such storage should also 
be e11ployed. In the developing countries where •icrobiology is not yet very advanced, soil 
saaples and other kincls of pri .. ry sa.ples should be stored from both typical and atypical 
habitats, for isolation of the resident •icroorgani... in future. 

Several bu.an populations in the disease-endemic areas should provide cellular material 
for preservation because of the adaptive traits they possess. In such cases ger111 line cells, 
specific kinds of I-cells and perhaps cells fro• some other specific tissues could be 
preserved in either of the following ways: cryogenically after culturing or as tissue and as 
hybridOll8 cell lines. Similar strategies could be adopted for preserving the genotypes of 
interesting propositii for analysis in future. The spena banks that are coming into being 
could complement his approach. It .. y perhaps be possible to store fertilised eggs or cells 
derived frOll very you8g embryos for long periods of tiae. These banks could serve a variety 
of purposes beside providing resource .. terial to safeguard against extinction of races or 
genetic d ... ge against vast populations of hU11an• in the events of .. n-..de and natural 
catastrophies. 

The recombinant DllA procedures today allow cloning of any foreign DNA into E. coli. 
Current research is .. king this possible in other organi .. • also and efficiency of the 
technology ia bounCI to get iaproved. Cloned DllA, DRA and .. terial having DNA in its native 
state should all be used for genetic conservation from now on. 

Finally, non-viable .. terial representing valuable genotypes stored in Gene Banks need 
not be discarded. TheJ could becOlle sources for DNA libraries frOll where a relevant gene or 
combination of 1enes can be recovered. Today, an integrated genetic conservation strategy 
can be planned at the level of populations, individuals, tissues and organs, cells and DNA 
libraries. 

A national coaser.ation strateay could include an optillUll •ix of the above. 

I. ASSISTARCI SOUGHT 

A11i1tance required: A1sistance wanted 

We have recei,,.d a request for a11i1tance in the follovina: 

Process techaoloay wanted for an aqueou1 coating carrying tiny do1e1 of 
aaricultural cb .. icals of nitrogen fixin1 bacteria to help the 1eedlin1. A coatin1 
u1ed for seeds vith such .. terial in a dry form i1 required. 

PleaH reply to lanwr Mitra, P.O. lox 443, 11 Marij, Libya, with a copy to the 
UIIDO Technology Progr-, P.O. lox 300, A-1400 Vienna, Aultria. 
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J. MAILING LIST FOllM 
f 
I 

UNITED NATIONS - NATIONS UNIES 

UNITBD NATIONS INDUSTRIAL DBVBLOPMENT ORGANIZATION 

UlllDO MAILING LIST ~ISTIONIAIRE 

Genetic Engineering and Biotechnology Monitor 
(Code: 503) 

UlllDO IMILI.C LIST, INDUSTRIAL IllFORMATIOll SICl'IOW, 
P.O. BOX 300, A-1400 VIlllllA, AUSTRIA 

Type or print clearly (one letter per box) 

and leave a space between each word 
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PLIASI DO NOi' WRITE IN THESE SPACES 
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