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April 1983 

Dear Reader, 

Events continue to mve fast. Following the Belgrade meeting last De".!ember, 
action has been taken to set in ...... ':ion the pre(Xlrations for the Ministerial 
Level Plenipotentiary Meeting for the establishirent of the International Centre 
for Genetic Engfoeering and Biotechnology. An expert team has visited sites and 
is pre(Xlring a report. Another team is exploring possibilities of financial and 
participation for the Centre. 1be neeting itself is now expected to take place 
in September 1983. You will find mre details in the Monitor. 

Another major event has been the International Forum on Technological 
Advances and DeveloJJDent in which experts and policy mkers from 23 countries 
examined the impact of several technological advances, inc~:1ding genetic 
engin~ering and biotechnology. 1be Forum highlighted the fact that the 
industrial and technological policies for the 1980s and beyond will have to be 
formed in the light of the potentials and implications of the new technological 
advances. The results of the Fol'Ulll will provide inputs for the Fourth General 
Conrerence of UNIOO which is expected to be held in Nairobi, Kenya, in July 1984. 
You will find roore details inside. 

I wish to empha.~ize that we would greatly appreciate oore information from 
reade:•s in developing cOl.Ultries about their present and planned activities. We 
would like the readers to be not simply recipients of inforDBtion but active 
contributors as well. 

G.S. Gouri 
Director 

Division for Industrial Studies 
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Compiled by the Technology Programme of UNIDO P.C. Box 300, A-1400 Vienna, Austria 

Not - officiel doalm.nt. For mform•t1on only. 
()pm1on. ••,,,-.-din this,. • .,.,,.. do not n«•-rily r•fl«:t tf:• v1ew1 o. UN/00. 

• 



- 2 -

Tbilisi Forum considers genetic engineering and biotechnology 

The Intematioml Fonn oo Techrx)logical Advances and Devel()IJllent, being cne of the 
Hig!'l-Level Expert Group Meetings Preparat<ry to the Fourth General C.onfermoe of 
UNIDO, was held at 'ibilisi, Union of Soviet SociaUst Republics (llSSR} from 12 to 16 Airil 
1983 in co-operatirn with the USSR au:I Georgian State Comnittees for Science and Techmlogy. 
The objectives of the Fonn were: 

(a) To examine the potentials and lillitatioos of selected technol~cal advances 
for the industrial and econcnic developEnt of the ~veloping c.omtries, in p:!rticular their 
inJustrial developnent; 

(b) To coosioor the implications of tectmological advances in i:.heir inter-actirn with 
one another and thejr impact on industrial and other sectors; 

(c) To identi.fy ways and means by wh.idl specific industrial and t !Chnological 
capabilities rray be develcped by the develop~ comtries in order to be abi. , to avail 
themselves of the benefits of the advances, where appropriate and feasible; 

(d) To identi.fy policy actions t-0 be taken by the govel""l'mEnts of developi~ cowtries 
includinp: ways of integrating policv l'e'Jponse9 to technological advances with their existing 
oolicy fr~work for industrial and tecmological develop111mt; 

(e) ro identify the lines of intemat:ional action and in particular action by UNIDO. 

( f) To DBkt suggestions and recomEndati.o.is for coosideratirn by the Fourth General 
Conference of UNIOO (UJolIIX) IV). 

The Agenda and docunentation of the Fonm were designed to help the developap,nt of a 
general perspective on technological advances based on an examir..::.• inn of several specific 
technological ;idvances and their potentials and ~~-icatioos for the developing countries. 
Thus, the specific technologies examined were: genetic engineering and biotedlnology, 
microelectronics, petrochemicals, renewable erergy with s~ific reference to biamss and 
solar photovoltai - energy and DBterials and related tecmologies. Ba.sect on the e:xamination 
of those advances, an attempt would be nede to llak"P. an assessment of the combined ~cts of 
such techn.:ilogies on each o:Jter, on the irdlstrial sectors and the internatirnal tectr.->logy 
market structure. The experieree of policy response to technological change in s~veral 
developed and develop~ countries was al3o considere<l relevant for the developir.g countries 
in fonnulating their own approaches. 

Conclusions and recamendatioos 

In the different devclopnent strategies p.rsued by COlmtries, there is a ~ 
recognition, with varying degrees of ~is, of u-.e cmtral role of technology and the fact 
that it critically a.ffects the developmmt proce~. It was the unanimous view of the Fona 
that the impact of the emerging technological advances on development should be revi~d 
because of the inevitability of their diff\J:;im in an int.er<Ependent world economy and 
becai;se of their wi(.e ranging impact, ir.~ity and coovcrgence. While the .·irst order of 
impacts are and will cootinue to be ~E::lt in inr.klstrial developnent, the second aoo f'urther 
order r.f impacts will have significa.:.oe for Ute soc.i.ety and iife styles of the people of 
the world. The technologtcal ad~ oonta:J.n Sf:veral features which have a significant .. 
pote~•tial r~,r· tre developaent process in all C"<Xmtries ireluding in particular the develop~ 
countries. The current coocems on the rate and patt.err1 of development nnke it all the more 
necessary to fir.'1 ways an.:' mean<J of applyi~ the technological advances in a me.mer which 
will benefit the developnent of all coiitries aT.d in i:erticular the developing C<Ultries. 
Those advances coold help the developi~ C<Xmtrie..s to leap-frog saE of the imerent hurdles 
in their tradit.iooal approache3 to intustrialllatioo, agriculture, hP..alth delivery, social 
services etc. The advances have therefore a potential and relevance for developi~ C01Z1triea 
and are feasible of applicatioo. The opporb.mity cost for developing countries of over
looking the technolC«lcal advances is h~, both in terms of acquisitioo of inapp-opriate 
technologies and the aggt<ivaticn of their tectn>logical dependence. 

There is a need for every develop~ camtry to take coocrete actions of both a short
tenn and long-term nature. Short-ter11 actims would include forecasting and a~nt or 
the socio~conomic i.lllpact of technological advances, careful dloioe of technologies and 
equi1X1Ent to oo iqx>rt.ed, and a stre~~ or the negotiating capability for their 
acquisition. Long term action.OJ ·.1ill call for imglnative att~ts to apply the technological 
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advances for lliproving the standard of living and upgrading the general technological level 
of the populatic:n as a whole. Taken t.ogether, st.cll responses should be oade as a strategic 
actirlty invol~, where necessary, structural ~s in the industrial and economic 
devel~ of the comtry but weaving them into the develo):mEnt visicn of each country. It 
is nxxw::ndcd that developing countries consider establi.CJhing appropriate l!Echar:isms 
indivicUa.lly or collectivel~,- to forecast, m:mitor and assess trehnological trends and tneir 
illlplicati.ons for social and economic developnent and develop, form.tlar.e and implement 
policies to mximise the potential benefits of the new tectmologies and to avoid their 
adverse cc:nsequcnces. Such an assesS11Ent should be an important input to industrial, 
technological and general developo:Ent plaming and the foratlation of industrial, techno
logical, ccmErcial and fiscal policies and in d.:!Cision~~ on industrial projects. Such 
infOl"E.tim should also be used to see how far the new teclWlologies could be used to 
revitalize the developnent process in critical sectors. 

It is also recallllel1dcd that developing countries integrate their poliC'ies in regard t:> 
technological advances with the overall economic and technological policy. 1o enable such an 
integration it is recamenJed that the UNIOO Secretariat formtlate guidelines for the con
sideration of developing camtries on possible approaches, netho<bloldes, !IDdels, and feasi
bility of altermtive points of entry and targets. 

It should be l"'ellelt>ered that high technology camot be thoupJit of as c. •. escape route 
fram the JrObleE of developmmt, nor can the developing COlD'ltries blindly follow the high 
tectmology path opened by the industrialized countries. High technology optioos have to be 
placed within the range of available technology optims frail the traditiC11al to the advanced. 
Develop~ C0U1tries aey ha-re to adopt aud UBnage a technological pluralism that will be 
optilBl in the light of the objectives, problems and limitatic:ns of each country. High 
technology !'hould also be used not only to start feasible new industrial activities but to 
upgrade the general industrial and technological capability of the country including its 
traditimal and/or decentralized activities. Such applicaticn could result in advantages 
such as thP. elimination of hll!Bn drud~ry, prospects for substantial increases in productivi
ty, decentralization of productiC11 and mrketing and better qwlity control. 

In oonsidering the process of integration, i_t should be reuenbered that developing 
CCUltries already suffer frcm weaknesses and shortcanings in l"ef'Prd to technology transfer 
and development. In the cootext of the ~rging technological advances, it is reconrnended 
that develop~ countri0;s inaividually and collectively, el13111i.ne their existing state of 
technological captbilities and truce steps to create or re-orient their institutions and 
structures ~ necessary and appropriate to respond to technological change in accordance with 
their awn objectives and cooditioos. n-.e applicatiC11 of technological advances requires 
signif'ican\ in"Vestments in hll!Bn resources in the field of technical and scientific develop
ment, the establistnent of a basic iastitutiooal infrastructure for acquisitioo, researc'1 and 
devel.o!1Ent and the nemgement and utilizatioo of technology and the provision of internal 
and erterTBl financial re30Urces in a significant and cC11tiruous fashioo. 

No unifonn prescript:ioos should be sought or applied for countries at different levels 
of developr.nt ncr indeed for each type of technological advance. It is r1'!CO!Tlllended that 
each developing cOU'ltry follow a selective and differentiated approach in the li~t of its 
developEr.t objectives and present economic, social and teclWlological situatioo. It will 
have to decide for itself the level of capabilities it wishes to acquire in the fielr1 of new 
technologies and in re~rd to the development or utilization of each technological advance. 
It is however suggest....~ that each developing country give ccnsideration to acquiring a 
rniniam le"Vel of capability in regard to important technological advances. Apart from the 
newly industrializing developing countries, the case of 31811 developing countries in the 
early stages of technological development should be given special attentioo by their respec
tive gover-rm>.nts. Su'.!h countries would also need to possess the sanE degree of technological 
awa~ss as other C<Xmtries, in an interdependent world econany. In regard to acquiring 
::-apai>ilities in selected areaa of technological advances and the application of those ad
vances, they aey have to follow init ia Uy a selective policy in accordance with their 
priorities. A m:inim.Jm progranne in this field llBY include awareness; 100nitorin~; assess
ment; strengthening the capacity for selectiCl'l and acqu.!.sitiCl'l of technology and P.quliJ!~,J6..-:~; 

capabilities to apply the technol~ies; and other elements needed to facilitatf: autonomous 
1ecisi~ing. It is reca1111P.nded that the UNIOO Secretariat develop guidelines for a 
f.'ralewor1< of natiDBll actions, ~rticularly for the u.se of ~r c0t.D1tries enabl in~ them 
to take decisions rn priorities; poii1ts of entry; degree of penetration; Link;iges anrl 
inputs required etr .. 

Vi thin the coot.ext of the foregoing consideratioos, the Forum wished to br in.· t.0 thP. 
attention of UNTOO IV that tre industriiil and technologkal pnliciP.:'l for ttlP. 19Fl0:'l ;inrl h'!vnnrl 
lofi'_I haw. t.o he framed in the liiVit nf t.hP. potentiiilitie!'l ar.1 implimtim!'l 0f t.hP nPw t,N:hnn
Jrn0cal ;i<f-.r<io<Y!'l. TIW erT.rp;inp; tP<:hn0Jqp;jp_9 lfRkP. jt, iptperatiVf! tl1.lt flil.1JrP 1WJ'J:;!.ri,-1J 

fJO)ir.iP.·, !1tviu1<1 :~ rlP:-iiP,TIP.<1 kP.P.pin,w: fill Iv in mind Uw. :itnJCt.ur::il P.r:onomir. r:h;1rwr·:; li~":v fr, 
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be brought about ey the new technologies. In<il3trial development policy in this sense should 
be viewed as a strategic activity involving, where'lt!r necessa.-y, stn.'Ctural cha."lges. The 
flJture prcspects for industrializatioo sOOuld be viewed keeping in mind the new dirlensions 
and percepticns that are required in the context of the technological advcUlces. Such percep
tions are required in regard to the development of tran.seer of technology and to tee concept 
of technolo~ical dependence itself. A fresh locic at ht.mm resources development is also 
required. A new type cf technological capability appears to be evolving on the ba.s:i!3 of new 
products, processes and matters of organizaticm of pro<ilcticm and other economic aetivities. 

Tre new instrt.llll!ntalities in this changing situaticm will be a technology-oriented 
industrial policy and the systeDB.tic .i.ncorporaticn of infonmtim, based on socio-economic 
assessments about technology trends in policy and decision~. Special attentioo has to 
be paid to educatioo bringing it to the level demrwted by lll)dem science and technology. In 
th:i!3 respect it was considered appropriate that UNIIO orrpnize a special symposium on thi.s 
issue. 

New mechanisms of intermticnal co-operatim are also called for. These could take 
various forms. Firstly, it was recamiended tha~ co-operation aDDng developing countries 
should increasingly inco.'"J)Orate activities relating to acquiring self-determinaticr. aoc 
techno~.ogical cai;ability in the field of new tectnologies. Si.roe the mamer in wh.:.ch such 
new technologies are applit'd in one developing C<Uttry will be relevant to other developing 
cou.1tries, the need for co-operation in the exchange of infonmtioo, consultancy, training, 
technology transfer, et.c. is paraoount. Collecti'lt! negotiatim strategies and policy re
sponses could also be coosidered. The emergence of new teclmologies and thei.r pot!:!ntials and 
implications for developing countries and the challenging task of creating unique developing 
country applicatioos, required consicieraticn and attcntioo at the highest policy-me.king 
levels ir 1eveloping countries. 

~ew ways of strengthening eo-operaticn between developed and developing countries should 
also be coo side red. n-.e diffusion of the benefits of the technological advances should be 
available to and sh;:lred by all. Developed C<Uttries are asked to give special attentioo in 
their pro~s of co-operation with developing comtries in pre.riding educatiooal and 
trafoing facilities, research co-operaticn etc. Technologies lllJSt be mde available at fair 
and equitable terms and cooditioos, and they should be adapted to the needs of developing 
countries. Research on adaptation, applicaticn, •'O•ement and fUrther innova·~ion sh.)ulcl be 
encoura~d by deV'eloped C01mtry enterpri!k:s fmctioning in developing ccuntries. 

It is proposed that a new form of interraticnal co-operatioo be ccnsider"?d with the 
designation of a limited number of new advanced tecblologies to meet particular needs of a 
clear and urgent ~racter to the hlllBll ca.amity as "Techoologies for Hl.llBnity". These 
technologies should be developed and disseminated iJ: <f'.J? JA&blic dam.in. "Technologies for 
HUI1Bnity" should be clearly and precisely defined so that internaticnal efforts can be 
focused on specific problems until appropriate ;i0lutions are found and effectively dissemi
na:;ed throughout the world, especially in developing countries. All nations able to con
tribute to developing these technologies sOOuld be emouraged to oo so. 1he UNIOO Secre
tariat was asked to carry out further work on the coocept of "Technologies for HU11Bnity" and 
present it to UNIOO IV for caisideraticn. 

ITTIIDO should increasingly try to augment its .:>nitoring of key advanced technologies to 
disseminate the informtioo focused on specific needs of diff~t countries. Thi."3 will 
involve intensifying and extending cootracts between appropriate agenc1.es and institutioos in 
developing countries, and scientific and professicnal 300ieties, imiversities and noo-govem
rnental organizatioos that are cono..tned with the developing countries and are based in 
developed countries. Additicnal -::hannels of tectmol~cal infol"lllBtioo srould be tapped 
including the oatent offices and plant variety registries and open proprietary sources of 
informatioo on new technologles througtl consulting fl.rim and business informtioo services. 
Above all, developing countries may sharpen their requests for technologlcal infol"'llBtioo 
through technoloi!Y plaming and industrial strateQ ~ps. 

It was recannended that the UKIOO fKogr? oo technologlcal advances be expanded and 
diversified on the lines indicated in the report3 of the expert meeting in Moscow and the 
Tbilisi Forum. In addition, the UNIOO Secretariat should identify and pl"Cln>te new meci!ani3ms 
of internatiooal co-operaticn in ;>articular for .,~ng the ~hnological capabllity of 
develop1n~ countries and for the development or l'lllW technologies or mique interest to 
developing countries. It was also recomnended that UNIOO cootirue, together with UNESCO and 
other internatiCflal organizations, to mbili.se the co-operation -;f high-level scienti."3t..3 and 
techn.::>logbts in the worid for harnes.sing the new technologles ror the benefit of the devel
oping countries in particular in the field or ildwtrial dewilopment. and bring thfl coosidered 
view~ of 3Uch e.xpert3 to the attention of UNIOO IV and other relevant fora. 
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In undertaking such activities in this field, the IJNIOO Secretariat was requested to 
continue to aaintain close co~peratioo. with other ccncemed internatioo.al organizatioo.s in 
the UN system and outside it. 

It was oonsidered that the conclusions and ~ndations of the expert neeting in 
Moscow and the Tbilisi Forum provide a sound basis for develop~ further the activities of 
UNIDO in this field. It was reconmended that the results of the Forum be brought to the 
attenticn of the appropriate bodies of UNIOO in the preparatioos for UNIOO IV. 

Review of selected technological advances 

The Forum reviewed selected technological ad-vanoes in the fields indicated above. It 
noted that those advances !-..ad been self" ~ted for detailed review as being important to mst, 
if not all, developing countries and as tix>se which illust.roated the 1111tual interrelaticns..liip 
a11Dng technologies. Such a discussion was intended to help irovide a general framework for 
consideration on the basis of which the gene-.tl issues of technological advances could be 
considered. 

The Forum noted that the selected technological ad'IClnCes had been reviewed in depth by 
the preparatory expert ireetin~ in Moscow in wo~ groups. It took note of i:re observaticns 
of the report of the expert ireeting and its ra::amMdations. Limi.taticn of time did not 
permit the Forum to discuS3 fully all the ~ts involved. It was considered that the 
general approach adopted by the expert meeting in Hoacow and its recClllll!ndations provided a 
sound basis for further action. Special attentioo was however given by the Forum to the 
overall policy issues arising fra:n the review of the technological advances. The Forum also 
heard statements frcm a number of participants on the experiences of their countries and the 
attemots !IB.de by them to strengthen their technological capabilities in the technologies 
under reivew. 

Genetic engineering and biotechnology 

The Forum noted that though fermentation technology was known to mankind for hundreds of 
years, it was now possible, thanks to advances in microbiology and genetic engineering, 
to tailor microorganisms to specific task3. The resultant versatility and efficiency 
achieved will enable the producticn of a wide variety of new or significantly improved 
products in a variety of fields such as ptarmoeuticals, energy pro<ilcticn, agriculture, 
mining, etc. It would provide new solutions to the basic problems of food, fodder, fuel and 
fertilizer-s. It was therefore important for developing countries to unde1"9tand and acquire 
this technology, utilize the processes and revitalize their eoonomies. If appropriately 
utilized, genetic engineering and biotc<:hnol.ogy could open up a new pathway for industrial
izaticn. The techno-logy would also be energy~ving, of relatively low capital intensit;' 
and easy to apply and lend itself to decentrali.3ed applicaticns. It could enable rural 
industrializaticn and improve the qtality of life. With the adoption of appropriate safety 
regulations, the technololtf was not dangerous as .ra:s samtim!s believed. Thus, it looked as 
though the new technology was particularly tailored to the nee<b of the developing countrie:::: 
where the turnover of organic mterial is h:iW'.-

In the discussion, at.tention was drawn to the present asymmetry in technological 
develop111mt efforts 1n this c.rea as between developed and developing cotmtries. For e:J13.1J1Ple, 
frail 1977 to Jime 1980 the patents in various pro<b:?t categories in biotechnology registered 
by the USSR, USA and Japan amunted to 121, 244 an:1 1, 4Z7 respectively, i.tlereas hardly any 
patents were registered by jeveloping ccuitries. 

The Porum agreed that developing countrte:s could not be paMive co1sumers in this area 
and that they should mnitor what is going on and develop theJr own expt.'rt:i3e and establish 
centres of excellence. Indigenous competence '8S essential. to enable tl:e developing coun
tries to exploit their natural reoources and iaicroo~, specific to each country. 
Unless local imtituticnal capabilities are avail.able within the comtry, Ghere is the danger 
that the personnel sent for training abroad mi.gtlt cooti.rue to stay there and a.<.1 such no real 
local expertise could be built. The importance of setting up national groups to work in thiR 
area was stressed. 

The point was RBde in this connection that the ccmmerciali7atial or R&D was expensive. 
But I.he traditiaial thinking of cost structure has to change, e.g. the new pheoomenon is that 
the develop111mt time frccn basic research to camaerdal production is lllJCh shortened. SiJlli
larly, several change<.1 in economic and. !.ncnstrial structures are occurring, e.g. sugar is 
being replaced by fructose 1n sweeteners. Furthenm>re, the pro<U::ticn processes do 'lOt 
necessarily dellBnd high cost equii;xnent. It was noted, however, that genetic engineering 
involved essentially 3Cientific research and the capital invest.amt for ~netic engineerini;; 
as 3uch was not h111J'l. "lesidP.s, in applications ~uch as in agriculture, the producticn of a 
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new seed for example will not be an expensive proposition once the basic resEBl'Ch is done. 
Capabilities of oountries and the scales of production required and the cost of research 
person:-iel al.so varied from eot.mtry to C'.'.>untry. Dev.alopirent ti.J!Es from basic research to 
comrrercial pre~ . .!tion are getting short~:' and the pilot plant pro<ilcticn p-ooesses do not 
necessarily demand expensive equipaent. The traditional thinking on the cost structure oo 
R&D had to cllange, particularly when widespred benefits to a large mmi>er of people are to be 
realized. The alternative of transfer of technology al.so entailed high costs lilhich llBY be 
rrore than the costs of devel~nt. The opticn of transfer of technology also entailed 
problems of a~s and suitability of technology. F\Jrther industrialized eotmtries llBY not 
be interested in developing or using some of the biotechnologies. In any event, tl•e opp:>r
tunity cost of oot deYeloping and applying ::.his technology is very high for developing 
countries. 

At the same ti..E, the problems involved in terms of the prerequisites for the intro
duction of the tectmology in terms of the infrastructure required stxiuld oot be oversimpli
fied. Besides, a measure of sel~tivity is required and each country has to decide at what 
p:>int of technology developnent or applicc.tioo it wanted to enter. The 11Btching of education 
and emerging techlologies and the problems of scaling up a."ld types of equipEnt needed were 
also necessary. 

Several experts reported to the Forum on the steps taken by their ccxmtries in prainting 
the developrent and applicatim of genetic engineering and biotechnology. The Fon. noted in 
this connection that even a snall country had a good chance of emancing its capabilities in 
this field in selected aspects of technology. (The Hunp;:trian expe.•ience cited in the DEeting 
was a :!ase in point.) 

The Forum agreed that ways and means of p:>ssible co-operatia; between deYeloped and 
developing countries in this field should be J.dentified. There were already instances where 
some of the developed COllltries were co-operating with the developing countries in this area. 
It was suggested that stdl co-operation be intensified, that interactioo betweer. scieritists 
and technolo~ists be prc111>ted and that developed countries should provide to the 11Bximum 
extent p:>ssible the necessary financial resources and education and training facilities fo:' 
developing c0U0tries in this field. 

A suggestioo was nede to divise suitable guidelines for technology transfer in this 
field. Attention was also drawn to the role of ieY11Ents and lhe costs inwlved in t.he 
expl0i tatioo of the pat.Ents. The question had to be ccnsidered whether the existing system 
of patent laws needed to be adjusted to utilize technological advances and to illprove acces.~ 
':.o technologies, 1bere was al.so a need for improving the terms and conditiCl'l'J of technology 
transfer. 

Speci.fic reconmendations were made at the expert meeting in Moscow in ~rd to natiooal 
::ind internatior.al actions and UNIOO's role (ID/\l;.384/16, paras. 114-116) and other sup;ges
ti0ns were contained in !D/\l;.J89/3, paras. 13-18, and ID/\l;.384/4/Rev.1. There was a need 
to sensitise col.Kltries on the p:>tentialities aa weil as the problet5 involved in the develop
rrEnt and utilizaticn of the teclh"!ology and the time frames for achi.eving specific objectives. 
The forum noted with appreciation the initiatives already taken by UNIDO in this regard and 
its efforts to establish the International Centre for Genetic Engineering and Biotechnology 
and the publishing of the Genetic Engineering and Biotechrology ~nitor. UNIOO should 
continue to assist all COlWltries at their request and also undertake prainti<nal a~ivities, 
it should pay ierticular attention to ass~ting newcomers, ierticularly the sailler ones in 
ac1Juiring a greater awareness of the potentialities of the technology and the ways and means 
of developing a capability in this field. UNIDO should also llBke an effort to dem::lnstrate 
that a systematic utllizaticn of the p:>tential of genetic engineering and biotedmology could 
serve as a powerful intl"'OOJcticn to rural industrialiZct!"..ioo carried through high technology. 
UNIDO may also take advantage of an offe-:- !IBde in the Forum to prepare feasibility studies 
and project rep:>rts on processes that have prccnise for c0011Ercializatioo. 
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Experts visit sites for International Centre for Genetic Engineering and Biotechnology 

Following the discussions of the Belgrade meeting, an expert team vi.sited Belgium, Cuba, 
India, Italy, Pakistan and Thailand to inspect ti-ie sites proposed and discussed with the 
authorities the facilities offered. The team is in the process of preparing its report which 
will then be taken to the Hiniste:'"ial Level Plenipotentiary Meeting, ,lCJW sdleduled for 7 to 
13 September 1983. Already saE 45 comtries have e.xpressed interest in attendir.p; the 
~eting. The leli>ers of the expert ca!lllittee are: 

Dr. Oscar Grau 
Biochemist 
Faculty of ~ct Sciences 
National University of La Plata 
Calle 47 y 115 
La Plata 
ARGENTINA 

Prof. Tsai-ping Li 
Director 
Laboratory of Molecular Genetics 
Shanghai Institute of Biochemistry 
Academia Sinioa 
320 Yo-Y~ Road 
Shanghai 
CHINA 

Prof. Dr. P~ter Biac'3 
General Director 
Food Reeearch Institute 
Hel"!!Bn 0. u. 15 
1022 Budapest 
HUKiARY 

Dr. Susana Saono 
Head 
Botanical Research Centre 
(Treub Laboratory) 
National Biological Institute 
The Indonesian Institute of Sciences 
The Botanical Garden, Llfi-LIPI 
Begor 
INOONESIA 

~- R.O. Barrow 
Assistant Director 
Department of Medical and Natlr.tl Sciences 
Federal Ministry of Science and Technology 
109 Western AverGO 
Iponri - Lagos 
NIGERIA 

~- starfan Normrk 
Professor in Medical Microbiology 
lhiversity of l.mea 
~901 85 Umea 
~ 

Ir. Vladimir Glisin 
Cencer for Hultidisciplimry S~.es 
llliversity of e-.:::grade 
si · OOdana Peneziea-Krcuna 35 
.. ....;!grade 
YllilI.AVIA 

Ir. David HcCorinell 
Department of Genetics 
Trinity College 
lhiversity of Dublin 
Lincoln Place Gate 
D.lblin 2 
IRELAND 

Two international meetings to be held in New Delhi, India 

The International Congress of Genetics will be held in New Delhi frc. 12 to 23 December 
1983. The scientific ~ of the Congress consists of 34 ~ia involving 100 
speakers. UNIOO is expected to be one of the co-sponsors of the C-orlgress and will help the 
participatiCll of five experts. The <llairaen will be Dr. H.S. Swaminat.hal, Director General 
of the International Rice Research Institute (Philippines). The Secretarv General is 
Professor V .L. Chopra of the Indian Agricultural Research Institute, New DeJhi, India. 

Thf' VIIth International Biotedlnology S:fllllPOSium will be held in New Delhi from 19 to 25 
February 19811. In additiCll to thP ~imtific program:ie there will be an exhibition of 
processes, prOO.icts, equipm?nt, boolw, literature, etc. pertaining to biotechnology. The 
Chairnen of the Natiooal Orwmising C<mnttee is Dr. T.K. Cb:>sh, Indian Institute of 
Technology, Hauz Khas, Nev Delhi, India. 
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Audiovisual program on DNA 

An audiovi.ciual progralllll! en DNA and recclltlinant DNA technology for classroool use is 
beL'1g completed by the Alll!rican Cllemical Society. Entitled "DNA: Master l'blecule of Life," 
its release was scheduled for Febr'..lary. 

The prc>gra11111e, believed to be the first such prograJlllE on DNA for i.mtructional pur
poses, is desi.g;led to assist teachers in explaining the complex structure and t'\mctions of 
t"le deoxyribcnucleic acid mlecule, and the powerful new gene-splicing tectnology. It is 
expected to be especially helpful for studtlflts of general sciencP., biology, and chemistry at 
the junior high through earlv college levels. 

To be distributed in kit form, the prograime consists of three 60-f'ralE..6lch film 
strips, taped narratiai, 24-page teacher guide, activity sheets, suggested tests, suggestions 
for class discussions, class projects, resource list, and film-strip scripts. It provides 
tl:e flexibility of being co ... e.-~ in a single class period or used as a mini~. 

Each of the film strip.ii is about 10 minutes long. The first ix>rtiai of the film is an 
introduction to the DNA !ll)lecule, the secood a technical explanation of its structure and 
tUI1ctic.ns, and the final film strip porticn is a discussion of implications for the future in 
recombinant DNA technology. 

The narration and most of the visual mterials in "DNA: Master Molecule or Life" were 
developed by the society's Office of Public Relatiais. The teacher guide and other auxiliary 
mterials were pre~d by HettiaHark, a New York-based producer and distributor of educa
tional aids. 

The prograame will be produced and marketed by Tritcn Scientific Cori. , 2002 Colcnial 
Gardens Dr., Avenel, N.J., 07001. Cost per kit will be aoout $75. 

Triton also will offer for sale with the le.its mdels of the DNA mlecule of different 
sizes and prices, along with other DNA teaUling aids. (Source: Cllemical and &lgineering 
News, 17 January 1983.) 

Einployment opportunity 

The Federation of European Biochemical Societies is intending to set up a job-placement 
bureau at its amual cx..1ference frcm 24 to 29 July 1983 at Brussels, similar to th>se which 
'.lave lcng been a feature of the amual conferences of the Federation for .American Societies 
for Experimental Biology. Many ~urooean coq>anies in need of i:articular spec:1.al..1.st help and 
often unable to recruit scientists from local universities my find this ventw-e will not 
only help them, tut also young biochemists seeking jobs. However, language srobleim and 
restrictions prevailing in sane Europear Caimmity coontries that employees sh:lul.d ~ways be 
nationals, could present difficulties. Nonetheless those seeking to use the new service in 
July, whether potential employers or employees should write to the '"'rgan.izers of the 15th 
F'EBS Conference, Eru.ssels International Conference Centre, Pare des Expositions, Place de 
Belgiq~~. B-1020, Brussels, Belgi.lilD. (Extracted f'rom Nature, 3 March 1983.) 

Biotechnology business - 1 

In a sense, the field of biotechnology has mirrored the example of the hugely successful 
:nicruelectrooics revolution of the past decade. 

Investors who looked at biotechnology and became fearful of missing out at the birUl of 
.,,hat appearect to be a new industry with gigantic potential, rushed to set up companies or 
acquire existing ones, or flild re3earch projects with the expectation of :1.mmediate returns. 
When the inevitable retrenchment occurred, with sane canpanies foldir.g in the sast year and 
othe:rs cutting expenditures and laying off starr, intere:st in the field faded. 

But now, there is every indication that surviving firms will be pr-oducing a wide an-ay 
of products during the next ten years. Al.Dest all observers aivee that biotechnology's 
~atest ix>tential to affect the shape of the chemical process industries - the pro<l.actioo of 
cormndity petrochemicals via biolcg1cal route:s - will not be realized in this decade, and 
possibly not in the next one either, de;>ending on what happens with the world price of oil. 
Indeed, it alllDst would have to double in order to llllke biotechnology routes attractive, says 
one expert. 

There are also technical factors that will le!'sen the impact of biotechnology on the 
pet:"ochemical industry. Bulk-d1em:i.cal coo versions usually cannot be a-:!complished in one or 
two 3teps. With biotechnology, a protein is usually used to react with ~r'.J 30 
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that the protein catal:•tically converts to aIDthet chemical. But one needs five or six steps 
to produce basic COllllDdi ty chemicals. This is one rea.son why phal"'l!Bceuticals, which · 1sual ly 
require only a single-step process of converting one biological caip:xmd into aoother·, wilJ 
be the first comrercial products to eiErge frail the new science. 

The wall has been breached with pharmceutical products, notably h.mBn insulin, for 
hUDBn healthcare, and observers see nvre new pro<iJcts caning to amicet ir. aninBl husbandry 
and agriculture. 

The subject of plant life alteration poses ~ important questions. For instance, 
canpanies nust decide whether to ~ue the prodJctioo of biologically based chemiC3.ls, 
st.eh as herbicides, or of genetically altered plants. 

In the former case, products will be sold in llJCh the sane way as fertilizers, pesti
cides or other agricu~tural chemicals are sold now. In the latter, it may occur that, onc.-e a 
ne.: strain of seed is widely dissemir.ated, further sales my be only as a high-volume, 
low-unit-value product. 

Are agricultura.1-cllemicals mnufacturers in danger of harming SOOE of their traditional 
procilcts by coming up with a biotechnological find that "'°'1ld ne.lce them superfluous? ThonBs 
Lewis, director of Monsanto's corporate research laboratory, isn't so sure this could cO!re 
about. "We have been very active in applying the new biotechnology to agriculture, but it is 
still prettv fuzzy how best to go atx>ut this. You can build herbicide resistal'X!e into plant 
life, but we don't know whether when you change one attribute of a plant, you my be changing 
others as well." 

But R.N. Dry:ien, president of Agrigenet ... cs, a $10<Hnillion agricultural-products canpany 
tr at is mving heavily into biotechnology, sees 111.rll DDre definite effects. "If you could 
genetically provide a seed that reduces the requirements for fertilizers, pesticides or 
herbicides, not only do you save the cost of chemicals but you al.so save on tractor fuel, 
equiJJ!Sant and tinE," he says. The developnent of bacta-ial iooculants (to fix nitrogen 
in plants nnre quickly) "could have a significant impact on the fertilizer industry," he 
concludes. 

Looked at another way, however, biotechnology aey serve to emance the l!Brketing of 
today's agricultural chemicals. An interesting exaq>le of this is the work of Calgene, which 
anl'lOtl?lced a few nxmths ago that it had successfully cloned a gene that would allow plant 
cells of valuable crops to withstand Monsanw's herbicide roundup. 

CX.e application of the clonil'll.~. speculates Aldis Adamson, vi~-president of Calgene, 
could be genetically altered wheat plants able t<- r~ist repeated sprayings to kill wild 
oats, a weed susceptible to the herbicide ROlUldup. 

Although Calgen succeeded in its cloning, it has not yet been able to "express" the 
gene - i.e., it has not passed on the genetic alteration to later generations of the cells. 
Still, Adamson is highly optimistic atx>ut his canpany's wu""'i<. "This llX)dificat:: on confinns 
the earlier belief that herbicide tolerance would be one of the first areas where genetic 
engineering ~ld cone up with ccmnercially usable plants." He thinks that canrrercialization 
my occur no later than 1985. 

Another area of potential c01111Ercializatioo that some observers expect to reach bep)nd 
the laboratory stage by the latter part of this decade is specialty chemicals. For some of 
these - high-fructose corn syrup, amino acids, enzymes and a few other chemicals - col'!lrer-cfal 
production is already tmder way (especially in Japan), but it is expected that the refinerrent 
of biotechnological techniques will drastically change the mnufacturing step.:.~ and introduce 
a host of new rroducts. 

In Japan, where c~ies have loog been prodlcers of enzynEs and enzynetically treated 
products, Nippon Zeon Co. (Tokyo) announced last year the availability of 87 new synthetic 
forms of DNA. Akiya Kaneda, a Zeon speci:llty-ctiemicals engineer, says that sales of the 
products since September 1982 have been "better than anticipated", enoouraging the ~ompany to 
try to realize approxinetely $1 mi: 1.ion in sales by this year. 

Dow Chemical Co., which has a nejor CO-Operative agreeirent wi.th ColL<lborativi> Research 
Inc. (Waltham, ~ss. ), last year amounced a successful cloning that ~ould lead to geneti~ 
production of t~ enz}'TIE rennin, used in cheese nerufacturing. 0ow has estiJIFlt.R.d the worlrl 
nerket for that product to be $70-100 mil lion. 
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Enzyres ab<> are the basis for a joint venture between Genentech and Coming Glass Co. 
(Coming, N. Y.) called Genencor. That canpa".ly will pu-sue the develoj'.X!Ent of better grades 
of enzyres for high-fructose corn s:;rup producticn, as well as ottier specialty chemicals. 
The tinEtable for developrent of both enzymes and specialty chemicals is three to five years, 
notes Shirley Clayton, treasurer of Genentech. 

Microbiological hurdles - even though an enoruDJS a11DJI1t of work h<. ; been dooe in the 
p?..:>t decade to advance genetic engineering technology, auch renains unfinished. A parallel 
can be drawn between the way chemical engineers have traditiooally ~rked with research 
chemists, and how they will be expected to work with the microbiologists, genetici.sts and 
other scientists of the new field. 

"Clonjng a gene into a cell is alloost - I hate to use the word - CCXll!l'nplace now", 
observes Genex's Lombardi. "It's a tinE-consiining process, rut has a good soccess rate. 
Gene expressioo is the problem now. We know it is possible to do this, rut finding the right 
biochemical environment has been difficult. It's a big problem for roolecular biologists to 
work out." 

And in a report issued by the Or~nizatioo for F.conanic Cooperatioo and Develoi:ment 
(':2CD) last spring ("Biotechnology: International Trend<J and Persp::?ctives"), the authors 
noted that too 111..lCh of the \«lrlc going on now is with F.scherichia coli, a bacterium that in 
rrany cases has only limited capability for carrying out biological reactions. "Exclusive 
concentration oo a few or~Sll5 has led to the neglect cf large sectors of microbial 
life. Huch is known about E. coli, which is not very useful in industry and difficult in 
fenJEntation when genetically engineered, rut very Uttle is kna.m about other, mre useful 
organism." The authors recOOllEnd additional study of yeasts, flmgi and plant cells, ruJJ)ng 
others, as an alte~tive. 

Chemical engineering input - at present, the complicated engineering problems 
associated with biotechnology are only beginning tc. be dealt with in a substantive way. Even 
so, this field pranises to be as exciting as DDlecular genetics has been for the past decade. 
Satre new separation and purification techniques are being developed that ney even come to 
influence cooventional CPI technology. 

"There are three problem with traditicnal chemical-engineering unit operatioos when 
considerin~ biotechnology", states Alan Michaels, a New York-based coosultant. "First, 
techniques like distillation are ID..lCh too energy-intensive for the dilute, highly ilq>ure 
ferrrentation broths," he says, noting that neny such stream have product ccncentratioos of 
only a tenth of a gram per liter, and are cootaminated with isomers <nd closely related 
proteins from which th_ desired products 111.Jst be separated. 

"Second, tradi ti 1Jnal techniques are not very kind to biological products, whi~"l have 
very low thel"!IBl and mechanical stability. We need techniques that are mre 'respectful r of 
these agents. 

"Third, there is the question of selectb;j ty for the pr'Oducts in the crazy mixtures 
that are found. Traditional techniques are only m~nally applicable", he concludes, adding 
that the fermentation broths often cootain neny ca"1om.<1<3 closely related to the product c1f 
interest - and even optical isomerism 111.Jst be reckoned wii:...~ dalletimes. 

Nonetheless, nuch work is being dooe that looks very pranisinp;. Michaels says the m:.st 
progress is being nede by chemical companies, "because they know tr•"'Y n~!d t .. · neke large 
volumes of pro<l.ict in order to be profitable." 

:;: .. ::.~restingly, though, neny of the techniques that now look feasib'.e originatec'J as 
laboratory analytical procedures. Am:lng these: 

- Gel permeation, based somewhat on the chramtographic colUlll'ls that scmetimes precede 
use of a laboratory analyzer for species separation. In this technique, a packed colum of 
gel particles ser-ves to segregate larger rrolecules frc:m smaller ones, as a product solution 
t:"ickles thr~. tlle bed. Michaels notes that there are serious mechanical problems with 
colunns s~veral feet ir. diameter (as ~).<ired to the less than 1 in. dia. of laboratory 
colurmsJ becall$~ the gel packing cannot support it.CJ own weight. Several manufacturern are 
rrekinp; some headway on solving this problem. 

- Isoelectric focusing, a new technique si.Inil;u- to electrophoresi.'!. Because most 
biological neterials have a so-called i.soelectric point (where, in a potential gradient, 
thP. rrolecule ha.CJ no net charge), they can be separated by spreading a solution on a bed of 
the propP.r media, passing the bed through ::in electric-potential field, and allowing the 
rrnlP,<:;ules in the solution to ~vitate t:M:tri:l their isoelectric point.'l in the field. 
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- A.fiinity sorption, 1ibi.cb in il.s eventual fonn my require the U3e of mlecule.s derived 
frcm genetic ~ngineering. nus procerure is based on the employment of antibodies as purify
ing agents r --~Iced into a coltmt aJCh the way i.nm:)bilized enzymes are used (Chem. Eng., Apr. 
19, 1982, p.55). "Chee the antibody is OOok:ed onto a solid supp;>rt in the colunr1, it can act 
as a fishing hook for the Jr'O(lJct of' interest", says Michaels. "That product, which is 
actually the contaminating antigen that the antibody was designed to attack in living 
systems, will he the only mterial held up (in the packed colUllll as the fermentation broth is 
,assed over it). 1ben you ~Y change the elution solvent, and the pure antigen uncouples 
frcm the antil:x>dy." 

However getting a :ruf'ficient supply of antibodies is a DBjor biotechr.ological proble.-m 
itself, says Michaels. 1be ~rgi~ technology of producing "11n:1ocl.acal antibodies" promises 
an answer. In this teclmique, a healthy cell is artificially fused with a diseased cell 
(when cancer cells are used in the fusion, the combinatioo is called a "hybridooa"). The 
resulting; hytrid is able to prJ<llce antibodies continuously; these can be collected and sent 
to the affinity-sorptim coltmt. 

This rmy not be the only way to obtain needed antibodies. Certain cells can ~ 
"challenged" by culturing thea in an envirormmt that cootains a high concentration of a 
chemical (e.g., a pollutant like phenol). The cells' DNA then begins to mnufacture appro
priate protective antibodies, and these antibodies, once collected in suffir.ient qw.ntity, 
can be used in a packed col1m1 to treat, for instance, a wastewater stream containing the 
pollutant. "What we are talking about is an entirely new unit operation th&t will be 
developed over the next 10-15 JP,arS", says Michaels. (Extracted fran Otem.ical Engineering, 
10 January 1983.) 

Biotechnology business - 2 

Biotechnology p-ocllcts won't arrive in any numbers wtil the m:id-1980s, and a rmjor 
uarket impact won't occur until 1990 ~·r beycnd, OJ.Jch to investors' and the companies' 
chagrin. Investors p;ne lli.llions cilring the late 1970s and into 1981 to pprnish the riches 
expected later fran the recollbinmt DNA mrket. Companies are now surviving on research 
contract::.. Two early entrants, Genentech and Cetus, saw stock plumiet, rut still had cash. 
The biotech companies waiting to start up are hard hit for capital as i• JVestors dry up 
because of the loog wait l'Jefore prof'its. Analysts that watched other industries in this 
embryonic stage are not surpri3ed, cal~ ing it a 'routine scemrio'. As breakthroughs 
occur, the first few ccmpanies get llDl'leV fran excited investors; as canpetition intensi
fies, company evaluation falls or levels off and the rooney dries up. Many administrative 
changes occur and companies fail, leaving the industry to ~hrink. 

Some veterimry-medicine rDNA products have hit the rmrket, stch as the cure for foot
and-nnuth disease, rut no hWBn health-care product was approved until September 1982, when 
,~nentech and Eli Lilly got Jhmtlin, a highly purified form of insulin, approved by the FDA. 
In November, Schering-Pl~ armrunced that interferon would be on the nerket by 1984. Tests 
show that interferon can be used to treat some forms of cancer, genital herpes and prevent 
colds. The nert biotech proci.lct is expected to be a hlllBn-growth tx>noone to treat dwarfism. 
Predicasts expects biotech's stare of the US parnaceutical nE _.,..cet to grow up to $11. 7 billion 
in 1995, vs $230 millim in 1985. The difficulty with these products is canpetition. Other 
aspects of the biotech 1Erket are included. (Source: Technology IJpdate, 12 March 1983.) 

Biotechnology bu.si.ne3s - 3 

US shi~nts of biotech proci.lcts, forecast for 1995 ($billion) 

Health-care product.CJ (total) 
Non-biotech 
Therapeutic medicine 
Diagnostic medicine 
Medical reseat"f'.h 

Agricultural products (total) 
Non-biotech 
Crops 
C.attle 
Seeds, veterimry, feed additives 

(Source: Technology Update, 12 fbrch 1983) 

70.0 
5:. 4 
12.0 
5.8 

.8 

470.0 
369.0 
50.0 
48.0 
3.3 
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The following is a selecticn of the areas of greatest activity amngst the many 
announcements of new processes and technology reported between Hay and Octol::er 1982 which was 
published in the periodical Otemical Engineering of 24 JaJIJary 1983: 

Product Process 

Anm:mia Fran 
rerooval waste-

water 

Diagnostic For 
kit veneral 

Ethanol 

Ethanol 

disease 

Fran 
cellulose 

From 
cheese 
whey 

User 

Bayer AG, 
Levar-
kusen, 
West 
Genie.ny 

U.S. 
Dept. of 
Agricul
ture, 
Northern 
Regiooal 
Research 
Center, 
Peoria, 
Ill. 

Biochemical processes 

Features Status and remarks 

Nitrogeri in the form of '31111Dnia is re- Flant twJilt at a 
roved biochemically in a two-step pro- refinery in 
cess called The Bayer Towerbiology. Step Germny in July 
one: anmmia is oxidized by the mete- 1981 is reported 
rial system Nitl"OSOJIXlaS/Nitrobacter to to be nmning 
nitrates. Step two: nitrate is con- successfully. 
verted tn nitrogen, water and hydroxyl 
ions in the i:resenoe of a hydrogen chnor, 
e.g., nethanol. 

The assay kits for detecting chlamydia, Awaiting approvc.l 
gonorrhea, and two fonas of herpes fran the FDA. 
simplex :ire wilt arar.d 11Dnoclonal 
antibodies that are tagged with fluo-
rescent dyes. The antibodies are pure in 
that they detect and react to only spe-
cific organisms - the average time being 
20 min; in cootrast to current methods 
that take 6 clays. Developed by Genetic 
System, a young biotechnology finn, the 
chlamydic.. kit wil.!. be oo the mrket from 
February. 

Partial breakdown of cellulose by acid 
hydr'Olysis forms oellodextrins. These 
are fennented by yeast Candide wicker
hami i, in 3 to 4 days. 

Whey feed is concentrated by reverse 
OSllX)sis; the protein cootent is separated 
to be used as an:inlll feed, and the whey 
i.~ then fernented in a cootinuous pro
cess, using a proprietary microorganism 
that can be recycled. 

Fennentec Corp. 
(Los Gatos, 
Calif.) is seek
ing patent pro
tection, and has 
started up a de
nvns trat ion unit 
(capacity: 0,5 
million lb/d of 
whey) at Manteca, 
Calif. 

Fructose Fran rice Habib Rice waste is the starting mter1al, A $9~111on 
plant i:roduc1ng 
150 m. t/d Of 42j 
fructose and some 
glucose from 130 
tons of broken 
rice will @P on
streari in early 
1983. 

waste Arlcady which is converted into fructose via 
Lt.d., Hub inm>bilized~nzy:nr::s treatamt (at 
Olowki, 621'.>C, w1 th glucoisaErase enzyioes) . 
Pakistan 



--

Product 

Industrial 
alcohol 

Isolation 
of a 
bacterial 
gene that 
aids plant 
freezing. 

Methane 

Fermen
tation and 
distilla
tion 

User 

Fran bio- Rank' 
degr-ddable Hovis 
wastes ~Dougal 

Ltd., 
U.K., 
France, 
Italy 

Nitrogen- lacteria 
fixing 
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Biochemical processes (cait 'd) 

Features Status and remarks 

Concentrated starch-based feedstocx is A dennnstration 
pumped at a fixed rate into an aerated plant producing 
fennenter. A portion of the troth is 12,000 L/d of 
withdrawn continuously so that the yeast ethanol has been 
can be re11Dved and recycled. The ethanol running since 
produced is reiooved in a two-stage dis- April 1981 in 
tillation that, according tc the devel- Q.Jeensland, 
oper (Alfa-Laval AB, of Ttnba., Sweden): Australia. 
optimizes the liquid-to-vapour ratio in A 20,000-L/d de-
each stage; 1111rll.IDl.zes energy mnstration plant 
consumption; and simplifies is planned for 
stabilization of fennentation Sweden. 
conditions. Reported benefits include: 
no need to dilute the !"eedstoclc, 
and little or no er.~rgy c<X1SU111Ption for 
evaporation of the post-distillation 
effluent. 

The Intl. Plant Research In.~titute (San 
Carlos, Calif.) has announed that it 
has isolated and successfully clooed the 
gene (found in nany bacteria) that ini
tiates generation of a protein that per
mits the fol"l!Btioo of ice crystals in 
plants at temperatures sl:igbtly below 
freezing. Should the protein be pro
duced in quantities sufficient for 
further study, means of preventing crop 
freezing, or, conversely, neans of 
quickly freezing crops for storage, nay 
be cbvcilo~d. 

Patented encl0Sed digester churns in
coming wastes by a sparging stirTer. 
As stirrer rotates, prodoot gas is 
recycled through the sparge holes to 
cause !!Pre vigorous mixing. A subse
ouent clarification unit separates bio
rrass from the treated effluent for re
cycling !:Bek to the digester. Streams 
having a high waste content - 4- l()j 
biodegradable DBtter - are said to be 
converted to lll:!thane with lllJCh lCMer 
energy input than in conventional acti
vated-sludge proce9ses. Methane yield 
is 0. 4-0. 55 m3/kg of chemical oxygen 
demand, and COD reduction reaches 83-98% 

Developed by Bio
rechanics Ltd. , 
Ashford, U. K. , 
with funds fran 
fran U.K.'s Natl. 
Development Corp. 
The developer, 
Capital Plant 
Intl., a subsid
iary of Mitchell 
Cotts Group Ltd. 
(Londoo) , has the 
process in use at 
three C01111Ercial 
facilities in 
~ope. The finn 
plans to further 
DBrket the tech
nique by empha
sizing that the 
mute, being 
ameroblc, needs 
no oxygen, and the 
methane can be 
used a!I boiler 
fuel. 

Biotechnology General (Rehovot, Israel) A test on 300 U.S. 
is testing the ability of the bacterium fields was under
Axos~1rillum for fixing nitrogen in corTJ- way in mid-1982 to 
fiel s. The finn says IsraeU tests show determine whether 
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Biochemical processes (coot'd) 

Features Status and reuarks 

a 25-39j reducticn in fertilizer require- the ~sm can 
aents after use of the orp;>nism. survive coo!.er 

climtes. 

Rellr.>va 1 of phosJitor'..is fran nun icipal 
wastewater with the Phostrip process 
takes advantage of a (ilencmeoon known 
as "luxury uptake" Nol"DBlly, aerobic 
micro organi5115, when pit into an an
aer::>bfo enviromient, use phosph;>rus 
rather than oxygen as a ~e of energy. 
itlen returned into the aerobic system, 
these "stressed microtJes" take up seve
ral tilles as 111..lCh (ilos)itorus as they no!"
ne.lly ln!ld. With this process only l()j 
of a plant's ernuent has to be trea t.ed 
to bring the Jilos)itorus content of the 
total stream into canpliaooe with federal 
standards. 

Cellulose forestry waste - pulp-mill 
sludge - combined with S!Bll allDUl'lts 
of chemical or organic fertilizer are 
fed to ?. fungus, lotlich ccnverts the 
wastes to protein. The protein i!.i fil
tered and dried to a brown-green powder 
(4Sj of it is protein) that can be fed 
to poultry and livestock. 

Ethanol and alternative fuels 

Features 

Wood is dried, gasified, and shift-con
verted to methane. The aethane is then 
cleaned up, compressed and converted to 
aethanol. 

Wood chips are gasified via the Texaco 
higti-pressure process, and the resulting 
gas is then oonverted to aethanol. Over
all efficiency is said to be SSj. 

Developed by Bio
spherics (Rock
ville, Pti.), it 
is oow being 
narketed in con
junction with 
Lotepro (N. Y. ) 

Developed by the 
Centre for Process 
Develop1ent, U. of 
Waterloo (Ontario). 
The Centre has li
censed the process 
to Envirocoo Ltd. 
(Vancouver, B.C.), 
totiict; pl.ans to 
ruild a pilot 
plant. 

Status and remarks 

Batt.elle Pacific 
Norttwest Labora
tories (Richland, 
Wash.), the devel
oper is i;reparing 
preliminary 
designs based on 
pilot-plant exper
ience, for a plant 
with 1,000 ton/d 
aethanol cai:acity 

Evergreen Energy 
Corp. (Waltham, 
Mass.) and 
Texaco Develop
ment Corp. are 
coosidering con
struct ion of c:1 

330,000-gal/d 
IJl:)thaool plant in 
the New England 
area. 
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Features Status and renBrks 

Cell.ulosic mterial is coot>ined with a Developed by Power 
sabrated acqueous solution of calcilD Aloohll Inc. 
cblcride oontaining a snnll aJllJUrlt of (tt:Jntclair, N. J. ) , 
bydrodtlcride acid. Upon heating of the tiihim has denxm
..ss to arand lOfJ>c, the cellulose is str-ated it oo a 
comer1;ed to SllPl" in a mildly exothermic laboratory scale. 
reacti<m that takes about 30 min. to ~ 
plete. 1be SllPl" is separated fran the 
reaction IBS3 by pissage through an ioo-
ecc!lac" resin bed: the calcium chloride 
liqmr ~ through, while the SJ8ill" 
is retained <m the resin and reclained 
by backnmhing the bed. The developer 
c.l.a.ims that cmnersion to sugar takes 
place n.ster and under less severe co.~ 
dit:i.aos than in acid-catalyred systems. 

lblJJlti.oD control 

1be bacteri.Lm QUorobillD thiosulfa
tqili1•• slalltaneously cooverts hy
~ stll'ide and cartxm dioxide to 
ellW"lltal sulf'lr and polyglucose. 

PW.p and paper 

Features 

r ipnt"P.llulasic bianas.'3, including res
!4Jes, can oo IBDJled by the ?'<>Cess, 
"1icb ~~Dr.I a phenol as solvent for 
llgni.D, and cbes rot require expensive 
me.teals or large '3IOOU?lts of energy. 
De~fi.cati<m takes place at 1 ()(JDC and 
a~ic p-essire. The fibrous 
cellul09e t'raction is sei:arated by fil
tration, "1ile the lignin and pentose 
are sepanlted in a subsequent step. 

SyutbeUc fuels 

Feabres 

Using a n.ut.d:bed-bed gasifier frcm an 
~ llCl!DllJI", this technique will 
oonwer1: (in a pilot lt'lit) 12 m.t/d of 
biom.ss into ~d 20 m. t/d of syn
thesfa fPS auitable for nP-thanol pro
ckictlcn. 'ftle route will caiiprise two 
sf:.allJes: oTi.dation, followed by ~si
rt.cation. 

Status and renarks 

Jointly being de
weloped by 
Illinois Institute 
or Tedlnology 
(Cllicago) and the 
Institute of Gas 
Technology 
!Cll!cago) , which 
ha¥e carried rut 
bench-scale tests. 

Status and remarks 

Preli.mi.nary ~rk 
leading to the 
design of a pilot 
plant should now 
oo tmderway at 
de¥eloper, 
IBttelle Labora
tories (Geneva, 
SWitzerland). 

status and remarks 

Part of the Euro
J.ie311 Calmmity•s 
S>lar-energy 
research program, 
the gasificatiCll 
pilot plant wi 11 
oo built in the 
0.1:. by John 
lr<M1 F.ngineers 
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5'ynt:.hetic fuels (cont'd) 

Features 

The route will gasify bi.J111ass, inclu
~ peat and wood, in t-.he presence 
of only a minillun a11Dunt of oxygen, to 
~e synthesis ga3 for nethaool 
~oduction. 

RECD'T DEVELOPMENTS 

Status and renarks 

and Constructors 
Ltd. and Wellnan 
~ing. r.on
structicrt of the 
t.nit we.s slated to 
begin in Nov. 1982, 
with cold testing 
to follow 3 mnths 
later, and hot test
i:lg 4-6 mnths 
thereafter. After 10 
111X1ths of testing 
l«X><f ~ificaticn, 
researchers will 
test -DE U.K. 
coals as ftedstocks. 

Developed by the 
Stockholm and Llmd 
Institutes of Tech
oology in Sweden, 
the irocess will be 
tested in a 12-m.t/d 
pilot plant that was 
scheduled for com
m:issiming in Oct. 
1982. Tests will 
bf' conc1icted for 
aprroxillBtely two 
years. 

A new cell fusion process discovered at Lovelace Medical Foundaticri and just 
to Sl.lllll'& Medical Corporatioo my neke it ~ier to produce specialized hl.llBll ' ..i. 

protein in hybrid htmm or ani.llBl cells in a tissue culture system. 

The new technique at Lovelace is a better way to m:tke hll!lan hybridaies for r.nnoclonal 
antibodies. The process is so efficient that it is hoped it DBY be used to fuse na'll!B
lian cells into "hybricytes" that could be better sources of proteins tllan genetically 
engineered microorganisms. Conventional hybridcm:. technique uses polyethylene glycol to 
pr()'OC)te fusion of spleen celL«J that produce antibodies with myeloma (mlignant tl.ID.)r) cells. 
A successful hybridana cell will, like its myeloma parent, continue to repro<bce indefinitely 
by cell divisioo, just as a microor(Yinism does. It inherits from its other parent the 
ability to nake antibody. 

Fusion efficiency is 60 to 80j, \otlich is a vast improvement over the rate of one fusion 
per 100,000 cells obtained with convenlional hybridana procedure. It should now be feasible 
to fuse pancreas cells, for example, with myeloma cells to form hybrids that produce insulin. 
Hybricyte fusion might be better for products whose genes are difficult to isolate, or which 
are governed by mre than one gene. Fused 11BJ111Elian cells would also be ideal if a protein 
is needed in its natural glycosylated form with carbohydrates attached. Fused cells can 
produce gl~.:!osylated proteins. Reconi>inant bacteria cannot. (Extracted fl"Clll Genetic Techno
logy Ne-.ro, January 1983. Address: 158 Linwood Plaza, Fort Lee, N.J. 07024, USA. J 

-1 
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Nucleoside analogs my 311itch genes on or off 

Analog ~uh thlt differ only slightly frcm natt.ral nucleoside!3 llBking up DNA 
sonet!JIP.s integrate into the DNA 11Dlecule. Effects can be useful: 

Worlre:-s at llaticnal Institutes cf Health a<binistered 5-azacytidine, an analog of a 
n<Jn1Bl DNA caip>nent, CJlosine, to beta-thalassemi.a and sickle cell anemia patients. Appa
rently the cOlllJ)Olmd causes genes codir.g fo!" the betaglobin prctein of helEglobin to express. 
This rai~d hEm>globin levels in the blood. Defective functioning or the beta-globin gene is 
involved in both of these here-titary diseases. While 5-'.lZacytidine my be too toxic for 
long-term theraPJ' its soooess opens up a new approach to treat.mt. 

Adenine arabiin!ide, an analog to adenosine, has the opposite effect on herpes simplex 
virus. It i: e'leDts a gene coding for an enz~ essential to viral reprocb:?tim fran express
ing. This drug bas been used for SCXIE tire to help prevent infectim fran spreading. 
Holrever, it is not as specific as it might be and so poses problEJE. Better analogs are on 
the way, alth<Jl.WI they vill also not be cures. (Source: Genetic Technology News, January 
1983. Address: 158 Linwood Plaza, Fort Lee, N.J. 07024, USA.) 

~to estinete costs for cloning research 

The 111>nthly Dl!HSletter Genetic Tectmology News ( 158 Lira«>od Plaza, P .0. Box 1 :J)4, Fort 
Lee, NJ 07024, USA) ba'fe recently CCllE up with the way irospective researchers can rrake a 
rough estinete of costs for cloning enough genes for some particular protein ir. E. coli for 
testing, and we ghe this method hereunder: 

Define Scm? sort of researcher cost unit to woric with, say a "team-year". A team would 
consist of a Ph.I!. plus 1.5 to 3 technicians. Cc~t of a team-year 'WOUl.d include not only 
their salaries and fringe benefits but also laboratory supplies (easily as D11Ch as salaries) 
and their portion of costs of shared equipment, s1rll as centrifuges. The hard part comes in 
when you allocate CXllllPBDY overhea<i to the team. This varies eml"'lllJUSly frcm one company to 
another. R:.lt the tctal. costs for a team-year caEs to a min:illln of $200,()(X) and cou1 d easily 
be $500' 000. 

Next step is to estiaete the am:>unt of team-years, or team-aDlths needed for each step 
in the project. Here's 1ihat you might come up with: 

To llBke a aeoe library - a series of clones containing large fragments of DNA that 
together represent the entire gencme (DNA sequence) of the orwuu.sm (:;ay a hU110.n) whose 
protein you want. nus llight take 1 team-n:onth. 

Then you have to Eke a probe - DNA sequence fran the gene you '6llt. This is much 
easier if you know the exact gene you are looking for. This could take 2 team-m::m ths. 

Use the sequence to probe the library - find the gene you '6llt and splice it into a 
plasmid. This is the key step. Allow 6 to 9 team-moths. 

Make the aeoe ezp-ess. Chances are your plasmids will replicate wt will not produce 
the protein you IBDt. Sn you try splicing in various prOOX>ter sequencs tmt could make it 
express. This lli#lt take 4 teeDHlalths. 

Isolating the protein fran the bacterial culture is difficult. It might require 12 
team-m:inths to dewelop a satisfactory !XJrification process. 

So you can rigure on 24 team-months, a minimum of $400,000, more likely close to 
$1 million. AnJ problems and the cost could double to $2 millioo quickly. Elapsed time 
could be less, sq 18 .:>nths if all went well, since in some steps two teams might be working 
on the same problem. 

Rat growth horwine rie expresses in mice, doubling their size 

You may be able to genetically engineer higher aninels a lot sooner than you think. 
Latest success is the transfer of rat growth hornmie ~nes into mioe. The genes expressed 
and produced up to 1600 times the normal arount of growth hor'B>ne, causing some of the mice 
to ~ to twice rxnml size. Potential <1pplicaticn for impro"-1ed Eat animls and dairy co.ts 
is obvioos. 1he l"'fl:!IEIU'Ch waa done at four different in..<Jtitutioos: 

DNA fra~ CO'ltainin~ the gel'lP. for "at growth honoone (mirus it.'i proontP.r !'lP.<"JIJP.nc:e) 
"tt.achP.<1 to the pn:m>ter sequencP, for rrnwie !IP.ta lloth imP.i n were nenua lly i njec:tP.d i nt0 rm J e 
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pronuclei of fertilized llDllse egg cells. Fertilized egg cells were obtaiJled by flushing than 
fran females after mting. The DBle pronucleus is the genetic material frca the sperm cell 
that entered the egg cell, but which has not yet canbined with the femile genetic s.terial in 
the eel 1 • Injected cells were then ill!planted in the reproductive tracts of femile mice that 
served as foster :rothers. A few of the egg cells developed into mice cattaining the gene for 
rat hol"l!Dne, and at least one passed the foreign gene on to s:JE of its off::.pr~. The 
foreign genetic 1IBterial integrated into the chra!DsonBl DNA of the mice, . aUl~ UBn into a 
~lasmid outside the nucleus. 

Rat ~h honrvne was nBde to express stroogly by add.::.t.im of zire to the diet. This 
induced the rrEtallothiooein praooter to express the gene attached to it. Norwllly growth 
hol"l!One is produced only in the pituitary gland, but transformed mice pro<bced rat growth 
honoc>ne in their livers and other tissues. It still is not certain \fhether they also produce 
it in their pituitaries. 

This work follows quickly behind successful transf<>n!Btim of Dro9ophila fniit flies by 
injecting early embryos with a gene coding for a change in eye colcr. illile there nev be 
rrany comp! '-cations to be settled before it is possible to Renetically eqp_neer livest.:lek 
cOll?IP.rcially the rrBjor obstacle appears to be overcone. U:tiversity of lla.llhington, Seattle, 
Univeristy of Pennsylvania, School of Veterinary Medicine, Philadelphia, Uni-versity of 
California, San Diego, School of Medicine, La Jolla, CA and Salk Institute, San Di.ego, CA. 
(Source: Genetic Technology News, January 1983. Address: 158 Ll.B«>Od Pla7.a, Fort Lee, NJ 
07024, USA. ) 

Runaway plasm.ids increase yields fran recombinant bacteria 

One of the tricks to increase outr.ut of a pro<i.Jct by genetically eqp.neered bacteria is 
to itX!rease the number of recait>inant plasmids per bacterial cell. nie usual way t.o do this 
is to use the antibiotic, chloramphenicol. A different way is to use a tellperat...-e-det"'.?fldent 
technique. The Danish pharueceutical company, Alfred Benzon, has just licensed tecfmology in 
this field to Schering-Plough (Kenilworth, NJ) on a noo-exclusive basis. 

A big problem with a bacterium !!Ddified by reroni>inant µlasmids is that the foreign 
proteins coded for by genes in the plasmids oey harm the host bacterim. The idea behind 
increasing the number of plasmids in each cell (aq>lifying the copy rlUllber) is to culture 
the bacteril.!!11 under one set of conditicns to get a h~ copy m.lllber per cell, even though the 
plasmids !!By not be producing protein. Once a laf'Re number of cells with h~ copy nunbers 
is obtained one can change the cond icns so that the plasmids ~ the protein wanted. 
The large number of plasmids per cell 11Eans tr.at protein productim per cell can be very 
high. Chloramphenicol inhibits protein synthesis, and therefore growth or cells. But it 
does not stop replicatioo of plasmids. Rem::>val of chloramphenicol then permits the plasmids 
to produce the protein product. 

The t~rature-dependent technology, which Alfred Benzon calls "nmaway-replicatioo" 
does not require an antibiotic. High copy m.lllber is obtained by increaai.rg the temperature, 
-:,.J.y to above 37oc. One advantaRe Alfred Benzon claims for its nmaway-replication techno
logy is that it does not decrease viability of the bacteria, as coold happen with 
chloramphenicol. When t~rature is l<Mered, the bacteria, now with 1.al"llJ? l'Ullber of 
plasmids, are in good shape to produce the protein product coded for by the pla3Eid. In sane 
cases yields can be increased so lllJCh by amplifying the plasmid copy Bmber that it is 
unnecessary to improve the vector - by splicing in a praivter. 

Part of the technology Alfred Benzon has available for licen.-,e is confidential and part 
is patented. (British Patent No. 1557774 covers part of it.) (Source: GP.netic Technology 
News, Fetruary 1983. Address: 158 Linwood Plaza, Fort Lee, NJ 070211, USA.T 

Tandem genes cloned in yeast could boost protein output 

The University of Califomia, Berkeley, have been able to transform ~t with a plasmid 
contair..ing the gene coding for copper resistance. In some of the tramforw?d cells, the 
copper resistance gene becomes integrated into the aein body of cell DNA in the ~. 
Because of a natural exchange of DNA between ~ when yeast dirldes, extra copies of 
the gene appear after a nud>er of generatioos. The extra genes line up end to end, one aft.er 
the other, as tandem repeats. A system is now being tested in which ~are spliced to the 
re3istance gene so that they are also repeated. 

Such a system should have advantages over the mre ccmmn syst6• in Wilch cloned genes 
rP.!IRin in plasmids. ~ile plasmid.~ replicate nr>re ea..~ily than clu-m.s, they are not as 
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efficient in translating the mes'Xlge in the ~ into irotein, so proteir. prcx:lu::tion may be 
low. For genes in chrcmoscmes the opposite is true. Chrcmosanal genes are very efficient at 
produ::ing proteins, but they replicate more slowly than genes fa pl3Sllids. Havtng m..J.tiple 
copies of the gene (in the foilli of taniea repeats) canper5ites for the low frequency of 
replication. It is believoo the system will be a very efficient gmeral method for prcx:lt£ing 
insulin, interferons or other proteins by reccmbinant IJiA processes. A patent has been 
applied for. 

The yeast copper resistance gene codes for a protein similar to the metal lothioneins, 
which are responsible for resistance to copper, cadmil.m, merciry, zinc and other me\,als in 
many organisns. Hetallothioneins have been used to iranote expression of hlJllaO growth 
honnone genes cloned in manmalian cells. About one sixth of the anino acid content of the 
copper resistaree protein is ma:ie up of cysteine (in metallvthioneins, cysteine uni ts make up 
about a third of the total). The cysteine units fonn chelates with copper ioru:; &> they 
cannot danage the cell. 

Adding copper ions to the medilm in W'lich the mcdifioo yeast cells are growing indu::es 
the cells to prcxhce large G<Entities of the copper resistaree protein am the genes spliced 
to it. Initiation of proteir. prcx:llX!tion is extrenely rapid. Time fran first rea:iing of the 
OOA message to maximun protein i,:>rcdt£tion is or.J.y five minutes. (Source: Genetic Technology 
News, Jam.ary 1983. Address: 158 Linwocx:I Plaza, Fort Lee, NJ 07024, USA.) 

SCP bacteriun' s ability to use methanol is not due to plasn.ids 

Methylcmonas clara, is a bacterilm that has been used in furope for maki~ single cell 
protein (SCP) in high yield using methanol as its ':!arbon so1.rce. Scientists at the Univer
sity of the IU'.r (Bochun, W. Gennany) find that genes codi~ for methanol are not coded on 
plasnids in the crganisn. This dashes OOJ>P.S for genetically engineering organis:ns so they 
can utili:ze metlaool by the rei.atively simple metood of transferring plasnids. However, the 
Gennan researchers did fin1 that Methylanonas does have plasnids. They should make the 
organisn valwble as a host. Genes coding for desired protein prodt£ts could be spliced into 
the plasnids, which could then transfonn the oost. Result: a recombinant organisn that will 
grow on relatively cheap methanol. There is 110 indication that plasnids are rnstable. 
(Source: Genetic Technology News, Janwry, 1983. Address: 158 Lin1"0cd Pla:za, Fort Lee, NJ 
07024, l.lSA.) 

Scientists target a!gae f~r oil proctuction 

Mi.croalgal cul t1.re may be useful fur prodi.cing vall..Bble chenical prodi.ct~ st£h as oil, 
and since theSE- crganisns are simpler tlBn plants it may be easier to m.. 1upulate them with 
genetic ~ineering techniques. The ability to genetically manipulate algae, however, is 
just developing and most researchers are trying to develop suitable vector systend to carry 
out routine cloning in these organisns. Tra:iitionally, algal cul t1.re systens have been 
envisioned as potential soirces of food a'ld bianass, but scale-up has been limited by high
cost factors SlCh as harvesting. The ability to extract oil fran these organi3ns could make 
algal cul.tire costreffective. 

The green l.llicellular alga BotryococcU5 braunii, \oitlich contains over 70 per cent oil on 
a dry weight basis, has aroused t."le interf'.st of researchers in this area. &.:ause of its 
high oil content the organi311 floats on the surface of \eter, making it easy to l'Brvet, 
however, the slow dOlbling time of this organisn - 75 hotrs rnder laboratory cooditions -
currently preclwes its use as an econanical photosynthetic oil-prodt.eer. Genetic engineer
ing w::>rk on three other groups of organisns: the green algae Chlamydomonas sp., the blue
green algae Anacystis nidulans, and the photosynthetic bacteria Rhodopseudcxnooas sphaeroides, 
is also being t.ndertaken. 

Researchers at the Solar F.nergy Research Institute in Golden, C.Olora:io i".ave devf!loped a 
cytoch€111ical staining technique for lipids that is being USE-d to identify organi311s capable 
of prcxlt£ing intracellular oil. They have established the f.1.rst canprehensi.ve collection of 
oil-prodt.Cing algae - 31 species within 11 genera an1 five taxooanical orders of eukaryotic 
microalgae. Am~ thf.m are algae fran the Chlorella and Chlorococc1.111 genera. One species of 
Chlorella isolated at SERI has a mass dcxi>ling t:ill'e of 10-15 hours. This organisn also 
acc1.111Ulates about }J-50 per cent of lts total mass as intracellular storage oils and lipi.ds. 
(S'.)t..i!"'Ce: Bio/rechnology, 1-tirch 1983.) 
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An RNA ioolecule discovered 

University of Colorado researchers have discovered an RNA ml~ule that can catalyze its 
ow:1 breakage and rejoining withoot the intervention of an enzyme. The ribozyme RNA was found 
in a sfagle-cell pend organbm called Tetrahymena. All previously known rearrangements of 
nucleic acid sequences are catalyzed by enzymes. !be ability of the RNA mlecule to re
arrange its internal structure by cfaaving itself at specific locations and joining certain 
of the resulting f~nts in a specific new sequence suggests that RNA, not DNA, my have 
been the priloordial genetic mterial. (Source: Technology Update, 4 December 1982.) 

High-resolution microscopy adapted for use on biological specimens 

A type of high-resolution microscopy used prillBrily to study metal surfaces has been 
adapted for use on biological specimens by scientists of t.he University of Oregon and 
Portland State University. The research was supported by US National Insti~utes of Health. 
Photoelectron microscopy (PEM) is extremely sensitive to the topography or surface features 
of cells or membr.::.•es and offers certain advantages over ot.her microscopic techniques for 
studying biological soecimens. 

In contrast to transmissioo electron microscopy and scanning electron microscopy, PEM 
uses ultra-violet radiatioo to pootoionize electrons from the specimen's surface. An ultra
violet radiation source illuminates the specimen and photoionizes valence-shell electrons 
fran the surface layers of t.he specimen, '4lich acts :\S the cathode. The emitted electrons 
h.:ive only about 1 eV of energy and are accelerated in a stroog electric field and focused by 
conventional electron optics. The interior of t.he micl"OSCOpe is under oil-free, ultrahigh 
vacu1.i11. Contrast in the pootoelectroo miorograph is produced by t.he surface cCXDpOsition and 
its topography. The valence electrons' properties determine the ptx>toelectron yield from any 
given point on the specimen. The very-low-energy pootoelectrons produced by t.he ultra-violet 
radiation are deflected easily by distortions produced by t.he specimen surface featurEs. 
Therefore, electroos emitted from a sloping surface are lll..ICh les.' likely to enter the 
electrc..1 optics than thos~ from a flat surface. This feature ailows PEM to resolve changes 
in surface height as small as 30 A. (Source: Technology Update, 25 December 1982.) 

Unusual enzyme in E. coli 

An enzyme in E. coli regulates the switchover frail the central metabolic pathway (the 
tricarboxylic acid cycle) to the glyoxylate bypass, according to researchers at the Univer
sity of California (Berkeley). This unusual enzyme has 2 opposite activities - it can add 
phosphate grrups to another protein and it can take them off - in a reaction that is not a 
simple reversal of the first. The enzyme may be classified wit.h several at.her dual-function 
enzymes previoosly discovered that have important biochemical regulatory rcles. (Source: 
Technolo~ Update, 25 December 1982.) 

Z-DNA 

Portions of viral DNA called enhancer regions, which appear to control gene fol"!!Btioo, 
nay be able to ass1..111e an unusual coofol"llBtim known as Z-DNA, according to Massachusetts 
Institute of Technology. Eliminatioo of some or all of t.h'! 3 bits of Z-forming DNA fran a 
particular enhancer region lowers the adjacent gene's activity, suggesting that the unusual 
reverse twist structure fanned in Z-DNA my be important for cootrolling some genes. 
(Source: Technology Update, 26 February 1983.) 

Monoclonal antibodies 

Reports at the 2nd Annual Congress for Hybridona Research suggested ways of rmnu
facturing l!Drloclonal antibodies wit.h a reduced need to involve live animal..9 or even live 
hunans. 

For relatively large volumes of antibodies, industry has relied on raising the hybrids 
in ascites ii" mice rather than in tissue culture, tx.Jt a scientist working at t.he Base! 
Institute of Inm.inology has been able to devise a method wit.hoot animl..9. He raises his 
hybrid cells under a controlled atl!Dsphere in large jars containing a spiming mechanism 
turning at 15 to 20 revolutions per mirute to ensure coovection and prevent cells from 
adhering to the glass walls of the jar. This pennits twice the amunt of cells to gr<M per 
unit voll.llre that will survive in tissue culture and at just below the density at which they 
bep;in to rtie. (Extracted from New Scientist, 10 March 1983.) 

---~, 

J 
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Doctors at M:l.ssachusetts General Hospital inject mnoclooal. antibodies labele-1 with 
radioactive tectmetitn-99m into the corooary artery of heart patients to assess da!IBge caused 
by heart attaclcs, using a standard imaging gaDllB camera. nie antibodie..~ congregate in areas 
of damaged heart 1ESCle, which shows up clearly as white areas on a black backgrocnd. 
Damaged t:i.s:De exposes the protein my::>sin, ...tlich can be recognized by 11DOOClooal antibodies. 
The new method also exposes areas of the heart whe~ only minor, diffuse dallage has occurred, 
enabling detecticn of potential trouble. (Source: Tecmology Update 5 Harch, 1983.) 

Abbott Latnratories has a new cOOJDercial diagnostic test that uses DDooclcnal antibodies 
to rrea.sure l.e¥els of pro.static acid phos(ilatase (PAP) in blood saq>les. Scientists ti.ink 
that elevated levels of the substances, ...tlich are prodJced naturally by the prostate gland, 
nay be a good indicator of prostate cancer, :i disease that finds 73,000 new victim::l in the 
U.S. each year. By periodically roonitoring the PAP level of a patient with prostate cancer, 
physicians are able to track response to therapy. (Scurce: Cltani.cal and Engineering News, 
24 January 1983.) 

Now that the c.;-clicatioo of roonoclooal. antibodies to the diagnosis and treatment of 
hllllBn disease has bec<OE the l!Bjor goal of many investifptors, a limiting factor is the 
availability of tumn -ather than roouse or rat ar:moclcnal.s. Ht&:n llDOOClooal antib<Yiies are 
particularly oee<led 'or administration to patients for diagnosis am therapy in order to 
minimize the problf'JIS of adrru.nistratioo of a foreign an:iml protein, with the risks of 
anaphylaxis and tr.: clinical l!Bnifestatioos of ilrmJne caaplex fo".Htioo, as well a.s abroga
tion of the antibody's effects. 

The short history of hl.lllBn nxmoclonal antibody irocb:ltioo has been fraught with techni
cal difficulties but several novel systems now hold out pran:i.se. Initial attempts used 
available 1DJSe and rat myelol!B lines for fusion. Unfortwately the resulting hybridomas 
preferentially lose ht.man chroroosomes, eventually eject the chrallJsomes coding for imnunoglo
bulin ~tim and thus lose the ability to produce DDOOClooal antibodies. Although early 
and repetitive cloning of the hybrids can reduce the shedding of ht.mm chr<FOsomes, the 
developaent of m::>re stable human-human hybridana sys~ seems desirable. 

Accordingly several groups have developed tJ.man systems fran which hybridOOBs my be 
ereated. lhforbmately oany ht.mBn myelonas are difficult to grow in tissue '.:!Ulture and have 
low growth rates and poor i.nmmoglobulin secretioo. Nonethele3S, zertain lines have been 
'adapted' to gra1 in cultur'~ in genetic selectioo C<"':lditims in which the grcwth of the 
myelooa is ~ but tht: hybridOOBs continue to propagate. TI'lere have, however, been 
difficulties with mycoplasma infectioo in myeloma. stocks. Indeed mny in•-estigators hav•" 
been unable to obtain any hybrid011Bs at all with lines donated by certain laboratories, 
causing cmsidera~le controversy. 

The use of several hUllBn myelo!IB or lyq>h:>bla.stoid lines was discussed at a workshop in 
Cambrid8e held under the auspices of the Ludwig Institute for Cancer Research (LICR) l-3.st 
November. Die ideal properties of such a eel 1 system :inc!ude hitJl fusion frequency, h: ~~h 
cloning eff:ici~, the ability to grCM rapidly in l'l(J')-6tri.~nt ser\.111 cooditioos, no secr't-'
tion of .,elale or l~hoid ~ell imnunoglobulin, and yet the pro<l.ictioo of large arrnunts ~f 
iJmunoglobul:in after fusion to suitable lyq>txlcyte dooors. 

Technical prob!~ still unfortunately plague the prodJctim of ht.mm roonoclonal anti
bodies, al.so discovering ways of collecting those lymphocytes that produce antibodies with 
the specifities being sou!'llt for different experimental purposes. It is too early yet to 
know whether all the current efforts will result in biologically :interesting roolecules with 
fundamental and clinical potential or just additioml reagents with little difference from 
other available rodent mnoclonal antibOdies that can be obtained with significantly less 
effort. Nonetheless, the prospect of the forEr result will st:i.aatl.ate oany groups to study 
and develop b..mBn hybridone systems in the near futtre. The out.oaE could be exciting. 
(Extracted rrc. Nature, 25 November 1982.) 

Faster and cheaper screening tests 

Quidr:, inexpensi~ tests using microcrt~m:isms and mmmlian cells can successfully 
identify cheml.oals which cause nutatioos and are sufficimtly reliable ror nnst regulatory 
and 11Brut'act.ur~ purposes, accordlng to the US Natimal Re3earch Counr:;i. The screening 
methods can be U3ed as alternatives to roore expensive tests employing whole rodents except in 
cases where results are ambiguous or the chelll:ical in <;tJe3tiOO is widely used. Bacterial 
tests can be carried out within a few days and tests on lllllllBlian cell ciJltures require 
several ""*3, whereas tests ln which mice are used require several m:>r1Uls to complete. 
However, at~ts to develop gerM.tic rmnitoriOF: techniques for large tunan populatioos 
exposed to aa~ have not been entirely auccessful. 
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The NRC CY.Jlllllittee reccmne!ded that the Enviromient Protretion Agcrr-y adopt a 2-tiered 
screen:ng process for environnental ch611icals. If tests on SaI.a>ella bacteria am mouse, 
Chinese hanster er hunan cell cultures are negative, the chell.ical can be pre5Ulled rormuta
genic. If 2 or ma-e tests are positive, the chemical w::iuld be presaed to be a manmalian 
mutagen. Acoord~ to a National Acadany of Sciences panel, research Snlld focus on haz
ardous chemical expost.re and its possible effects on hunans. The pmel listed the areas in 
which mere S'.!ientif'ic knCMl.edge is needed. (Soiree: Tec.'mology Update, 26 Febnary 1983.) 

Malar~a 

In the IBst few years malaria has rest.med epidanic ITO{X)rtions. New d~s arxi vaccines 
are desperately needed to fight off this pemiciow !Bra.site that infects sane 200 million 
people a year. Scientists are confident that they are nearil~ that goal. for instance, 
Professor l\ith thssenzweig an:1 her colleagtEs at New York lhiversity are t:Xpected s::im to 
reveal that they have ma.raged to coax bacteria to irodire a protein that could fonn the basis 
of a vaccine. lklwever, disputes over rights to prodirts aris~ out of their wrk, could 
i:'lterfere with the financ~ of the projects. 

The Wellcane tean has isolated an ar.tige'1 frcm UW? meromite of the hi.man 1Brasite aoo 
shown that it is similar to a mero:znite antigen frcm UW? parasite that infects mice. The 
lat':,er antigen has been :tloWl to irotect mice injected with it against malaria aoo the 
efficacy of the hunan meromite antigen as a vaccine is being test.eel. 

There is a potential (rodt£tion difficulty, however, since obtai~ the antigen needed 
for a vaccinf f'rcm the mel"'07Dites themselves is diff'icul t and costly. Far better wuld be to 
get the gene for the antigen, clone copies of that gene into bacteria arxl get the prolific 
bugs to prodire the antigen. lklfortmately, i3'.>lating the gene te.s 50 far ITOVed difficult; 
the concentration of genetic material in merozoites being tiny. 

Pro!"essor thssenzweig' s tean has been concentrati~ on the sporomite fonn of the 
malaria parasite arxi has identified key antigens of the parasites that infect mice, mookeJ5 
and men. Until relatively recently, the tean was extracting its antigens frcm material in 
the salivary glan:is of mosquitoes. Forttmately, it n<M seaas that, fra!I this material, it 
was possible to glean the genes coding for the antigens and then to clooe them into bacteria. 

There arc dol.bts about how effective a vaccine based en sporcm>ite antigen.~ alone could 
be; sane scientists reckon that if just one sporozoite evades and .i8mne response a severe 
malarial infection could resuit. They think that an ideal vaccine w::iuld mix sporozoite and 
merozoite antigens. Nonetheless, a successful clooing of sporomite antigens wuld be a 
big step forward. 

The bacteria-factory process was to be s:!aled ~ by the Califo~based genetic 
engineering canpany, Genentech. a.it Genentech wanted dII exclusive licence to market any 
resulting vaccine. Problan: the World Health Organisation 0Hl) has been helping to 
finance the research. and its contract with New York University gives it access to any new 
products arisi~ for the lol:lrk:. 

S::> Genentech has backed away fran the project. That means Tyi.~ to find another 
canpany to do the s:!ale-up \£lrl<; neither the 1.11iversity nor WV is equipped to do it. 
Clearly, sane better 1.11derstanding needs to be reached in futtre three-way relationships of 
this kind. 

Another line of research is beinp; investigated in a nUDber of ccxntries, namely the 
mechani311s of nati.ral resistance to malarial infections. Parasites already lodged inside the 
body's red blood cells (am presunably hidden au1y frcm the notice of the body's immwe 
system) ~an sanetimes be Sll!cessfulJ f et.tacked by the body. 'Dle eq>lanation put forward for 
this phencmenon i8 that certain cells in the body, called lllaCf"Olblges, reccwrlse a subtle 
alteration in the contaminated red blood cells aoo releare electrically cte.rged (am righly 
reactive) oxygen molecules lollen they CC'lle into contact with su::h cells. 'Dle reactive oxygen 
molecules are able to penetrate the manbrane of an infected cell am, once within it, to 
destroy the IJirasi.te it harbours. In mice, d~s that prcmote the fonaation of st£h oxygen 
molecules kill malarial IJirasites. The knCMJ d~s are too toxic and too i.nselective to use 
in man. 

The hypothesis neatly explains ...tly people with one red-blood-cell di3ea:ie, sickl.e-celi 
anaffilia, are protected against malaria. Scientists w«>rki~ on sickle-eel 1 amania reckon 
that the peculiar sm~ of arfected cells ( fran which the di.3ease takes its name) reflects 
;m altered bio-chemistry in the r.e l 1 ~ - aoo that the cells tmve a high ooncentration of 
r'•:1r:ti ·1e ox~ip;en molecul e:i. ThPy .,-,1~~ d hP. dP.adly targ~s for mal<ria para..,i tes. 
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The hypothesi3 will be hard to verif'y. In mn, the mlaria parasite i.nrects only a 
small nt.Jd)er or re1 blood cells (in S<me cases as little as 0.01~ of the total) and these 
cells are usally fomd deep within body tissues or firmly attached to bl~vessel wails. 

Yet new ~ are needed. ~y one, mefioquine from Switzerland's Hofftlern-l.a Roche, 
has becooie a·Tclilabie in the past 30 years, and there are signs that the mlaria parasite has 
been developing rE:Sis~ to that. Well~ llBY have stumbled on to another drug. One that 
prOllX)tes rc:!QCtive-oxygeo rormtiCl"I? The company, playing its cards very close to its chest, 
is unwilling to say. (Extracted t'ran The F.conomist, 26 March 1983.) 

Genetic di.sea.se d.iagno9ed in a 10-weelc f'oetus 

Mothers at risk or beari~ a child with severe blood diseases can now be advi..sed witi--• .;.n 
10 weeks or p-egnancy lihether or not their child will be nonIBl. This aejcr a,,.:-c1!1ce in 
pre-natal ~i:r is <be to the siccessful blending and applicatioo of one existing and one 
new technique. 'nle forwer enables doctnrs to diagnose the blood disease by analysing DNA 
taken frail the foetus and was refiJEd by Dr. John Old and Professor David Wtatherall at 
Oxford Uni~ity. ?be latter is a C011Pletely new means of obtaining foetal cells f'rom the 
anther's womb at a very early stage 'or ~y, and this was de·1ised by Dr. Bernadette 
Modell and ~. lblpby iilrd at. lhi.¥ersity College Hospital in Lo~dOI"!. 

Jn a paper published in The Lancet on Christuas Day, they describe how the technique 
enabled t.hell to mawo!()RP me foetus vi.th thalassaemia mjor, and to confirm the absence 
of thalas.......-ja and sickle-cell di.."E!Bse in amther two foetuses. They speculate that other 
inherited dbweses 3JCh as al3CUlar d,r.strophy my also lend themselves to this type of 
diagnosis. 

Sufferers of beta thalassaewia have defective haerooglobin, the protein of red blood 
cells that is responsible for transporting oxygen around the body. It nainly affects people 
of Mediten-anean and <ri.ental origins. It is characterised by severe anaemia and patients 
require frequent blood transf'\Jsioo.s. 'nle disease is caused by a def~t in the ~ coding 
for beta-globin, one of the sub mits or the haem:>globin !!Dlecule. Wl--.cn this defective gene 
is inherited f'rcm both parents (halvzygaJs) the disease is called lhalassaemia major, .rnd 
sufferers rarely used to live beyond their teens. Skkle cell disease is due to a different 
defect in the ~ gene. 

At present, beta thalassaemia and sickle cell disease are Giagnosed prenatally by a 
technique knawn ;is roetoscopy. This involves taking a sample of foetal blood (usal.ly from 
the umbilical cord) bypassing a fine needle ir.to the uterus. Analysis of haemglobin from 
foetal blood cells vill tell Wlether or not the child is affected. The drawteclc with foeto
scopy is that it can be carried out only at about the eightet!l'lth week of pregnancy, when 
terminatim, if' flf'CeSSl""J and desired, is a 111JCh !!Dre distressing experience for all con
cerned. nie advantaee with the new tectmique, is that the defect can be spotted in the DNA 
of the foetus; there is no need to wait 1mtil a blood sample can be obtained. 

When an embryo i.lllplants in the wall of the uterus, it is surrounded by a layer of cells, 
called the trophoblast. 'nleSe cells eo on to fonn th~ placenta, and contain foetal, rath-:r 
then rretemal DNA. ~ OOf group ck:vised a Eans of obtaining these cells by apply~ gentle 
suction Uro,W1 a thin tube "1ich is passed through the cervix (transcervical aspiration). 
The next step is to ar..alyse the DNA. Adj:lcent to the gene that codes for beta globin, are 
sites at which cen.ain ~s known as restriction endoculceases, can act. ~sites are 
within a sequence of bases that do not code for z.ny particuhr protein. nie restriction 
enzynes snip the DNA strands at specific points on these sites - eacn enzyE -attacking" 
a specific sequence. Aestrictioo enzyE sites, like the rest of the genome is !merited in 
a Mendelian fashicn. 

The ~is is mde by first amlysing the lengths of fra~nts obtained when DNA from 
hoth parents, and fr'OI a sibli~ is Slbjected to the ;:iction of a restricticn ~ (there 
iire ii bout six different enzJm?S that can be used in thi.s way). Deciding which enzyme wi 11 
yield f~ts is the result or trial and error. The diagnosis depends en obtaining a 
pattern of fraglle..-nt lengths and camparing these with the lengths of fragnents obtained after 
stib ject ing foetal DNA to the SaE enzyme. 

In aie case, ~ a successful diagnosi.s of beta thal.R:isaemia was nede, the parent;; 
were hetes~ygous for the disease. 'nleir beta-globin grmes WP.re ~arried on two differo·nt. 
lengths of DNA in both parenl.3. TIM? DNA frcm OOP, of thP.ir ch.i.li:lren who had thala.s.'3a1~rn1.1 
major procklced ~ of ooly one lerJRth that rmtch•~rl onf'. ,,f the fragrtEnt l~ in P.1r~h 
parent. nti..s result provided a perfect reference. The foP.tal DNA fragnent mtched t.h .. 
t.h;ll.:is~:;:iead.c one perfectly, so the c1octors <nil<I prP.rlid with cert;:iint.y that the child w<111l I 
ti•~ born with tha lassaemi a JIB jor. 
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Conventional analysis of haEm<glooin fran the aborted foetus ccnfinaEd the diagrosi.s. 
( Smrce: New Scientist, 23/30 DecEm be·· 1982 . ) 

A new treat.3lt for b.mJrs 

A new p-od~t, i..nt.erhicen-...'., that ha3 the potential fur treating tuners and imml.r1e
deficient di.sea:Jes, su::b as rheiaatoid arthritis and Addison's disease, is being developed 
jointiy by Biogen (Geneva, Mt:zierlani) am 3tion~i (Osaka, Japin). Interlmerr2 is a 
lym~ that p-motes the growth of control cells in too immme systsn. And, like inter
feron, it is male by "1i.te blood cells. 3\iol'q?)i will conduct clinical tri.dls with a view to 
cc.mmercial development of int.e!"l\icen-2 in Japln for hll!lan therapy. Bi.c:«en will supply the 
interl\icen-2 am bas the option to manufact\re all or part of S"lionqi;i's ccmaerci.al require
ments. (Sotrce: Chmical Week, 16 March 1983.) 

Inorganic cheni.sts Nm new cancer drug 

Inorganic sU>stance:J are now rarely 1.1.sed t.o tr<:lat diseases, but one platilun cx:mpound 
may prcwe t.o be a powerf\11. new anti-cancer di"\.@. The chembal, ccxle n<111ed ci:H>DP acts at 
the very site ltlere camer begins - the IIU\. The inorganic canpoood ci.s-DDP can chemically 
bond to gtBnine bases in Iii.\ am so disrupt the replication of mA in actively dividing 
cells. 

Ci.s-DDP, short for cis-dianminedichloroplatinun (II) or cis-(Pt(N1'3)2Cl2), is a 
sq1J1re plaiar ccmples:. Discovered in 1844, it ftB.S called Peyroone's chlor:1~e after its 
diS'.)OVerer to di.sti..rguish it fraa another ccmplex with the sane fonnula, kna.l as trans-DDP. 
In 1969 researchers di.scavered that only the cis-DDP isaner killed tunars. 

There are good chellical gromds for expecti~ a difference in the reactivity of the t.n 
isaners, be:!ause the chlorine at.ems of ci.s-DDP are diagooally opposite NH3 ~ in the 
molecule, whereas in trans-DDP the chlorines are opposite each otoor. 'Dle chlorine at.ans 
make liliY for the other at.ems Wien cis-DDP attaches itself to guanine, one of the bases of 
CNA. 

fllclwr magnetic resona.~ spectroS'.)opy has coofinned that too olatinun in cis-DDP bonds 
to the nitrogen au.a in guanine's snal.ler ooe. fthen tw:> guanine bases are side by side in 
the I:fiA chain, both cm attach thenselves to the same platintJJI atan, fonn~ a stable com
plex. 

Jan Reedijk am oo-wrkers at the State l.hiversi. ty of Leiden in the Nether-larxls foind 
that ci.3-DDP could boB1 t.o tw gw.nine bases in a 311all chain of single-st..rarxled IllA despite 
an intervening cytosine base (Joirnal of tile American O!emical Society, vol. 104, p. 2664). 

New research has gooe ftrther. Stephen Lippard and Jo1'"111 Qiradama of CblUDbia Uni
versity, New York, worki.11!; with Michael <rait and t-bhirrler Singh of the telical lesearch 
C.Oincil' s M:>lecul.ar Bl.ology Laboratory at Qunbridge, have shoW'l that cis-DDP can bond to a 
d01.i>le-stranded chain of I& as well (Joirnal of the Americ"n Cllf!Dical Society, vol. 104, 
p. 5793). 

Wlen they react.ed the dn.g with a self-cx:mpll3llentary two-stramed, six-base 00 chain, 
they fowd that the hydrogen bon:Ung ~ich holds the tlo.O st.rarrls together cannot caapete with 
tr.e bond~ of t!"le platinl..111 OCJBplex t.o adjacent guanine group~ (see Figire) . 

/h, p1u11nun1 drut• dl\'Uf'f\ tlw f)(md' h,1fd1nJ.• \l''ilfld\ 1
11 />\·I '''l'1·1;,,., 
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This disruptioo of the hydr"Ogell hoods which nOl"llBlly hold t.11e two strands of the DNA 
[IX}lecule together could block the replication of DNA chains during nonml cell divisioo. For 
it is the hydrogen boodi~ ability of the existing chain that determines the sequence of 
bases laid down in a growi~ chain of genetic mterial. 

Further research will hopefully discover mre metal COOJplexes that can bend to the 
nitrogen or oxygen atoms of other bases in the DNA. If these drugs can selectively block the 
hydroge1: booding in the DNA of caooer cells, then repEcation of the genetic material of such 
cells w..i..11 be halted, and proliferation of tunours may be foiled. (Source: New Scientist, 
24 February 1983.) 

Detection of sickle-cell anemia 

Further to our repor!: In Is:ue No. 4 on a possible new treatment of the disease through 
the use of gene therapy, a test has been developed by researeh scientists at the City of Hope 
Medical Center and Research Institute at Duarte (California, USA). 

The developrent of a test for a specific gene defect requires that the nucleotide 
sequence of that gene be knoin. a relatively simple matter once the culprit gene has been 
identified. Sickle cell anemia is caused by a single incorrect nucleotide in one of two 
hemglobin genes. Using the sequence mta, the research team synthesized a small piece of 
DNA, 19 nucleotides in length. Sc:me of the nucleotides contained radioactive ptnsphorous-32 
atoms instead of the nonml phosJD>rous-31 isotope so that the probe 's preserx?e could be 
easily detected. The p1'01Je's sequence co-responded to the sequence of the gene sur~ding 
and including the incorrect mcleotide. nie probe points out the gere defect by ti 1ding to 
the corresponding regioo on the real gene, and this only happens if the two sequenc"s natch 
exactly. If one or [IX}re nucleotides between the two differ, binding will not occur. There
fore in the case of the sickle cell ~ ('Which contains one different 1:uclectide), the probe 
will bind to the defective gene and not the mrnal one. Since the sickle cell defect is 
caused by a single nucleotide mistake, it represented the 11Dst difficult challenge for the 
probe test. Most other genetic defects are caused by bigger errors, so tests for the 
diseases should be just as accurate. 

It is hoped that by the end of this year tests for at '-~st 10 genetic illnesses will 
have been developed and that soon it will be possible to test a child at birth for the 
presence of genetic defects. (Extracted from Chemical Week, 19 and 26 January 1983.) 

Chemically synthesized strings of rucleotides 2bout 20 bases in length can be used to 
detect hunan genetic diseases, identify a member of a gene family and create specific DNA 
mutations, according to scientists at City of Hope Researeh Institute. To detect lhe gene 
for sickle cell anemia in a patient, short strands of rucleotides are synthesized, mimicking 
the section of the gene that has a single nucleotide difference between the nornal 1nd sickle 
cell gene3. The nonml gene binds preferentially to the synthetic strand with the normal 
sequence; the sickle cell gene binds to the nucleotide strand with the characteristic sickle 
cell sequency. This technique is be~ applied to other hll!Bn genetic diseases, includinp; 
beta-t,halassemia and alpha-1-antitrypsin deficiency. Researchers have used synthetic 
rolecules to direct specific changes in large pieces of DNA and have OBde a 21-nucleotide 
chain that pairs with part of a gene for a transfer RNA 11r:>lecule. The pairing causes a 
specified region of DNA, in this case the inter -ening sequence, to loop out and be deleted 
froo the gene. (Source: Technology Update, 12 March 1983.) 

New flu vaccine 

A group of A.'T!erican investieiltors has produced a live-virus flu V?'!cine that shows 
promise of being effective in humns. 'nle results could be vaccines agaim1t flu that provide 
much longer imm.mity against i.nfiuenza, than do the present killed-virus ..-~ccines. 

The new vaccine is the result of a "marriage" between a strain of flu virus that 
infects birds, it came originally f'raD 1&llard ducks, and a strain of h1..1mn flu virus. The 
genes that '!ontrol the vinJS's ability to m.Utiply c002 fran the bird strain, and those that 
control the developrrent of the virus's antigens come fran the hiiran virus. 

In terms of providing protectim against influenza there are two antigen.'l of signifi
cance - haemagglutinin and neuraeinida3e. niese antigens are part of the viral coat and 
stimulate the body's defences against the infectic:n. Unfortunately, by themselves they 
cannot induce imm.mity sat:l3ractorily. So killed virus is ineffective as a vaccine and live 
virus rrerely call3es disease in humns. 
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Researchers at the National Institute of Allergy arxi Infectious Diseases at the m 
National Institutes of Health have overc.:me this dilEl!llla by g~ a bird nu virus liili.cb 
does not cawe ht.man disease together with a su-ain of hunan flu virus. After mating these 
viruses, they pull out the avian hamagglutinin aid neiraninidase antigms usi~ aitisera 
previously prodired by gcats following e:cposu-e to the antigms. They tben grow the Yin.IS 
at 42oC, a temperatire at Viich the avian virus grow:J well but the h\Jlan vinE does not 
flourish. 

The result is a hybrid virus that will multiply readily Vien given t.o luBans but will 
not cause disease. At the same time, it carries the haemagglutinin an:l reiraainidase anti
gens fran the ht.man vir'IE Viich are important in stimulating the prodmtion of protective 
antibody. (Extracted fran Mew Scientist, 27 January 1983.) 

If the work canes to practical fr·..:ition, it will still be necessary to make new batches 
of flu vaccine ..tienever a different, virulent strain of flu malces an awearame, as the 
viruses are notorious for tht.. ease in lotlich they tmdergo antigenic sufts, and give ri..3e 
to epidanics. l:bwever, the inlm.l'lity that the live vfrus vaccine confers aay be rn~h •<re 
effective a;d longer-lasting Ulan Che present vaccines male with killtd viruses. 

Emerging Vaccines 

Emerging vciccines use genetic aigineer~, l:liA sequenc~ metOOds, •anclonal rmtibodies 
and powerful separation an:l cell cultire metmds to treat a wider ~e of diseases. At 
various stages of clinical trials are vaccines t.o protect against pnaamia, gonorrhea, 
chicken p::>x, meningitis, hepatitis, etc. over 151 million doses of 8 Ejcr vaccines wrtti 
over $300 million were distributed in the IB in 1981, according to ~nter fbr Di3!ase 
C.Ontrol. The current agricultiral vaccine market is lol>rth $1 billi.an/year, accord~ t.o 
Genentech. Vaccines stimulate the recipient's immme systan to prodtee protective antibodies 
against the cruse of a di9ease, but new vaccines can grow many patmgens, sirh as the hepl
titis A virus arxi malaria parasite, in large eootgh quantities ror detailed stuly, which bas 
enabled scientists to determine lotlich parts of a JBtlDgen are needed t.o stimulate an i-..e 
response and ..tlich are involved in causing disease. (Soiree: Technoloy Update, 4 December 
1982.) 

llllllUrle re5ponse tied to leprosy tyPe 

Dranatic differences in the :iJllmne response of p:itieuts seen to characterim the three 
forms of leprosy, accord~ t.o a team of me:iical researchers at Ibclcefeller lhiversi.ty in Nev 
York and the University of Rio de Janeiro, lrazil. The researchers used mmoclanal antibody 
techniq~s to probe the biocllemistry of the skin lesions that cte.racterize the disease in 
each of its forms. In the leprCJllatous form, which is the most virulent, they fird that 
almost all of the T-cells p~sent in the lesions are suppressor cells. 'lhese cells s~ 
macrophages, which, in U.rn, kill bacteria cells. By cootrast, in tU>erculoid leprosy, t:ae 
mildest type, suppressor cells are infrequent an:l most of the T-oells present are helper 
cells that assist macl"OJieges in fighting bacterial infection. Th~ difference helps explain 
why the spread of lesions is mere controlled in the t:i>ercular fbnn of the disease anl may 
help in diagnosing early fonns of the disease, the researchers Sfi'J. lbwever, it's still a 
mystery why the immme response is not the same in all fonns of the disease. (Sotree: 
Chemical and Engineering N~, 3 January 1983.) 

Interferon 

The interferon and antiviral industri.es are entering a dynamic era of consolidation, 
technological imprcr;anent, p."'odtrt efficacay ard safety S\.t>Stantiation a:d those CCIDpani.es 

selling the substance lotlo are able tc. keep ~ with the rapidly cte.ng~ tE:chlologies wl..11 
have a canpetitive edge of the market as growth accelerates. It is estimated that sales or 
interferon treatments for prevention of the c<Jllllla'I cold alone could reach $2C)) million by 
1990. The current $500 million per year marlcet for antiarthritic df"l.W! llaJ radically cte.~e 
if interferon therapy for this chrouic ailment proves soocessful, but the 9Cal'city of ob
taining large enotgh quantities of interferon wl..th sufficient p.irity to clinical 1.rl'lesti
gations has made d~ developnent a slow process. 

In Prance the Institut Pasteur is developi~ a second generation leocyte interferon 
(further p..1rified 10-l40X) lotlich is presently bei~ tested fbr toxicity aid clinical trials 
are expected to begin Slc>rtly. Clinical trials or the Institute's alphl interferon have hem 
suspeooed peooing inves:;igations concern~ deaths of several pitients, possibly camed 
thro~h administering the st.t>stance intravenously instead of intramuscularly. Side errecta 
have also been rep:>rted in the EriL Yi Medical Joi.rnal on a m.mber or patients being treated 
for brP..ast cancer - they had abnonnal brain W!Ves aoo becane lethargic ..xi oont"Used. 
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Nonetheless, research remnns uncheckect, a.1.s0 in an atteq:>t ro see whet.her it can be 
successfully used to treat htnen victims of rabies once all symptans :-iave developed. (E~
tracted frcm Technology Update, 18 December 1982, 5 and 19 Fetruary 1983.) 

New tool for beauticians and piastic surgeons 

A surprising new way has been developed to iron out saE of the df!epest facial creases 
and lll11J scars. A high-technology finn in California (lISA) has found a way to enzyrmtically 
alter bovine collagen to llBke it a].Ilk)st indist~isteble to the htmm variety. Injections 
of the substalX!e, known as Zyderm Collagen Implant, can build up soft depressions in skin 
caused by acne, age, injury or disease. It seems to have DDSt noticeable effects on deep 
frcMl creases on tre forehead and those running frcm the ccrners of the nose on either side 
of the 111JUth, however superficial wrinkles arotmd the eyes are not helped. Treatment 
involves up to 6 implants for best results and has to be repeated every 6 to 24 roonths since 
the body's enzynes gradually digest the implant. The cost can be as high as $1,500 for 
ame.scarTed skin and the firm, known as Collagen Corporaticn, hopes to soortly produce a 
coocentrated product which lasts longer. The substance is a white paste packed in syringes 
containing collagen suspended in a salt solution and mixed with a local anaesthetic, ligno
caine. Once injected, the lattice of collagen fibers is gra<ilally invaded by cells and blood 
vessels and so CCIES to look and feel like noniel skin. (Extracted fran Technology Update, 
19 Fetruary 1983, and fran New Scientist, 24 February 1983.) 

Novel wat of transplanting foreign genes into plant cells 

A new 11Ethcx1 for placing foreign genes into plant cells and reliably converting the 
infected cells tack into healthy and apparently none.l plants whose genes were retained 
through several generations of growth has been developed by University of Pen!"c;vlvania and 
Wa.shingtcn University (St Louis) scientists. 1be researchers used Ti plasmid, a smll DNA 
llJllecule frcm the bacteriun Agrobacter tumefaciens, "1ich causes c!'CMl galls in infe~ted 

plants. Attenuaticn of a gene on the plasmid can prevent it from causing turrors in the 
plant, "1ich are believed to stem from a hornnnal i..Jlba.larce. Yeast genes for alcohol de
hydrogena.se which have been 11Dved into tobacco cells via the altered Ti plasmid were retained 
but did not *'unction normally since they lacked adeqwte genetic cootrol signals. The 
resal"'Chers are now atteq:>ting to supply the genes with appropriate signals and streamlining 
maniptlaticns to avoid using the entire Ti plasmid. (San"Oe: Technology Update, 26 Feburary 
1983.) 

A prostaglandin for heifers 

Bovilene, a prostaglandin, will be introduced in the U.S. early this year by Syntex 
Agribusiness (Des Hoines, Ia.), a subsidiary ofSyntex (Pdlo Alto, calif.). The product, a 
long-acting synthetic prostaglandin that acts to regulate the timi ne of a cow's reproductive 
cycle, has been approved for DBrketing by the U.S. Food and Drug Administration. Known 
generically as fenprootalene, bovilene is intended to help veterinarl.ans and cattle-feedlot 
operators bette?" ::linage heifers ill the c01111rercial feedlot, i..mprove efficiency, and control 
feedlot coots. Prostaglandins, which are fatty acids naturally produced in animals, perfonn 
a l'Ullber of honmne-like fl.l'lctions, including control of the reproductive cycle. Syntd has 
not yet set a price for the compound, which has recently been <:!pproved for llBrketing in the 
U.K. It is currently sold as Synchroceot B in a l1Ullber of countries, includinp; Mexico, 
Ireland and Australia. (Source: Chemical Week, 23 February 1983.) 

~o sexing 

An American COQ)all)', Genetic Engineering Incorporated, claims to have developed the 
first reliable method of discovering the sex of cattle embryos, but other scientists in the 
field are scepticaJ. Genetic Engineering itself is in the process of filing a patent. 

Predicting accurately whether an embryo would proruce a b.Jll calf or a heifer woulrl be a 
smey-spimer. Embryo transfer, used to !IBXimise too r-..ber of offsprj_ng a breeder can get 
from prize stock, is already big business. A top cow is given fertility drugs to induce her 
to JrOd,lce a lot of eggs (up to 40), ariticially insan:i.mted with spenn from a high-class 
bull, the fertilised e~ flushed from her uterus and either introduced i~diatRly into less 
valuable cows or frozen for use later. 

~h embryos COllllBnd high prices: several hindreds of pounds each in Britain. They 
would be rot1p)'lly twice as valuable if the provider could guarantee whether any particul.::ir 
embryo was nele or fenele. A custorrer with a beP-f herd does not want to be sarldled with ;1 

cow - nor a dairy breeder with a bul I. At present, each ha.."l only ;:i 'JO per cent ch;;incf~ of 
RCtting what he lofirnt'.1. 

-j 
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In theory, sexing enbryos should not be too difficult. Scientists have knc:Ml for years 
that a ma:i.e emtryo carries en its sirface an antigen, or molecular identity tag, that female 
embryos lack. And an antibody that recognises and bi.rxis to this tell-tale antigen has been 
isolated. Tag the antibody with, e.g., a flwre3Cerlt marker, expose the mtryo to it and you 
should be able to tell what you have. If the antibody binds to the mbryo, it is male. If 
it does not, it is female. 

In mice, this approach w:>rks with an 80 per cent reliability. &it cattle eml::ryos 
present a problen. The cl ifficul ty is that the m.mber of antigen targets OI! the surface of an 
embryo varies over time. When the emtryo canprises only eight cells - about three days after 
cooception - a large m.mber of antigens are expressed on its surface. Unfort1.11ately, by the 
time that it can be remove:! tran the cow - about six days after ccn::eption - this is oo 
longer so. The upshot, says sceptics, is that an antitxxiy sexing test is not reliable at 
this cn.cial stage. 

Genetic Engineering insists that its test, using a pure antibody knCMl as a mcnoclooal 
antibody, is reli:ible and the ccmpany is plcmn~ to build ~ a bank of fr07.en, sexe:I mbryos. 
In support of i~s claim, it points to tw:> calves born in DeCEmber litlose sex wis correctly 
predicted. With a 25 per cent chance of pure gueSSW'.>rk tirni~ out to be right, however, the 
sample is tardly statistically signif'i.ccmt. (Soiree: The Econanist, 19 February 1983.) 

Bluetongue vaccine for cattle and sheep in the offing 

~noclonal antibodies prodteed at IB Deplrtment of Agriculture's Plun Islan:i Animal 
Disease Center may help in developi~ a vaccine against bluetongue in cattle an:! sheep -
a virus disease characterised by hype"E'!llia, cyanosis and pmctate henorrhages an:! by swell
ings an:! sl~hing of the epi thelitm about the mouth an:! tongue. 

Researchers fused spleen cells frcm mice inoculated with bluetongue virus BTV-type 17 
with mice myelana cells to fonn hyilridana:5. These were screened to isolate hybridcma cells 
that prcxltee mcnoclonal antibodies specific against the ntmber 2 protein of the bluetongue 
virus coat. Tests on mice an:! sheep indicate that the mmoclonal antibody will protect these 
animals fran infectio:1 by the virus. 

The mCJlOClonal antibC'dies themselves are mlikely to be used canmeroially to protect 
livestock frcm blootongue, but the fact that a mmoclooal <Wltibody specific for only part of 
the virt.5-(coat protein 2)-immmizes shows the protein could be an antigen to stimulate an 
animal injected with it to Jrodtee an antibody that wuld irotect the animal tran the disease. 
Next step is to clone the virus coat protein in a recanbinant micrcxrgani911 so that eno~h 
protein could be irodoced to be used in vaccines. fbwever, this will not be done at Pltm 
Island, which is concerned chiefly with animal diseases that are not prevalent in the lklitErl 
States - su:?h as foot an:! mouth disease, for a vaccine Illich tas recently been developed by 
the Centre. (Source: Genetic Technology News, Febn..ery 1983. Address: 158 Linw:>od Plaza, 
Fort Lee, NJ 07024, USA.) 

Recombinant vaccine for animals reaches market 

Salsbtry Laboratories, a US menber of Belgiun' s ~iant Solvay Group, is ready to market 
a vaccine made by a recanbinant DNA process for use against scotrs - diarr~a in baby pigs. 
Antigen for the vaccine was developed by the lkliversity of Hl.chigan an:1 041 Center for 
Molecular Geretics. The vaccine has been approve:! by US Dei:artment of Agriculture (USDA). 
Salsbury L3boratories has started manufactir~ at its Charles City, Iowa, plant, where 
antigen is prodoced by genetically ma:Ufied Escherichia coli in a 3000-liter fermenter. 

Antigen consists of pili ( 311all, hair-like protein stn.cttres that protrtrle !rem E. coli 
cells). E. coli bacteria are nonnal ini'Bbitants of the intestines of healthy manmals, but 
sanetimes certain strains attach to the intestinal walls, causing diseases soch as scotrs 
(often fatal) in calves, baby pigs and lanbe and traveller's diarrhea in hl.IDans. Attactment 
of E. coli cells to the intestinal wall involves the bacterial pili. Injecting pregnant sows 
with ant!gen ca~s them to irodwe antibodies against pili. The antitxxiies then pass to 
newborn animals loben they ntrse an:! prevent E. coli fran attach~ to the intestinal W0lls of 
the yo mg animals. -
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E. cul.i :Ji.&c:t..llJ:J mw.iflot:li uy 1=..."U11Ui.rldl1i.. w i..u <A.11.<UU l~l y.id~ uf u~ typo::;:i uf µ.u.J. 
needed aDd, at U.e w time, to supress oth!r type$. Cl:Dmercial vaccine oonsists of a 
mixttre or three different antigens frcm three different E. coli strains that may cause the 
disease. tt>lecular weights of the protein antigens are about 18, 000, 20, 000 or 26, 000 -
deperoq ~ strain. In the proo~tion process, E. coli cells p;r<Ml in the fermenter aN? 

treated cbmically to cause their pili to drop off. further processing separates pili frcm 
bacterial cells. Work is being carried out on a similar vaccine for calves and as a 
prevention or traveller's di.an-tea in hunans. (Extracted fran Genetic Technology News, 
Febrtlll"J 1963. Address: 158 Linwood Pla7.a, Fort Lee, NJ J7024, IBA.) 

Bacterial. gene wcwics in plant cell 

f\mctioning genes have been movoo sircessfully fran bacteria into plant cells, marki!"€ 
an important ailestooe on the YiY to using reccml>inanlrDNA tectn:>lqnr to ~i.reer am improve 
plants genetically. 

~ si.ail.ar strcesses have been hinted at previously, those efforts often failed. 
Genes ttat code for antibiotic resistance have been movoo frcm bacteria into plant cells. In 
one case, the gene ttat inactivates the antibiotic kaniianycin loBS placed into petinia cells 
growing in Yitro. <rdimrily, those antibiotics do not affect plaits, but they Ca'l interfere 
with t.be growth of plant cells in vitro. Key to this achievenent is the method used for 
transf~ SlCb genes. OVerall, they are introoired into plant cells by the Ti plasnid, a 
circular molecule of lliA. fran the bacterillD Agrobacter tUDefaciens, Illich can infect many 
plants md give tJHll tu1<rs. Properly manipulated, however, that plasaid becanes a useful 
means ror brirg~ genes fran else\bere into plant cells. 

Sillply putting genes anywhere aloog the Ti plasnid is not good ellOl.gh to enstr:? those 
genes td..11 tork ooce they're transferred into plant cells. The foreign genes must be 
attached t.D a •srmoter region" along the Ti plasnid - that is, a part of the OOA that 
controb adjacent genes. !tesearcters hooked up the antibiotic-resistance genes to pranoters 
that °""1:arily control synthesis of an must.al anino acid "'1ose llalJUfacture is tied 
intimately to bow Agrobacter established itself as a p:lrasite in plant tisstEs. Th~ systan 
is alm beil:g tried on carrots, sinnowers aro tobacco. 

Gene-transfer technique uses chimeric gene 

Anhboohc resostance 
gene 1sol;iled from 
lab baclenum 

Anlib101ic resistance gene. !Jene S•gnals. 
and plasmid DNA jomed to make ch1menc gene 

----

l 
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Lll~l U~ ~~:S ivr dlli..iuivi..i<.: c-=i.::ii..dc.co::: l..."VCIVi:1<.:in)Sly <.:dll Ue llV~ fow plcsr1i.. <.:t:ll:::; 
and ~an function there, there is no certitude that those cells can be E.de to grow into 
intact plants. F.qually, it is '10t known whether those genes will then cattirue to function 
once in.side intact plants. 

'!'he ability to 111>ve genes for antibiotic resistance offers a carvenient way of mrking 
the progress of a gene-transfer procedure. Furthenrvre, these recently developed 11Ethods 
ought to work for transfen-ing genes for valuable traits, such as resistaree to diseases, 
herbicides, or imects, according to Jaworski. (Extracted from G..emical and Engineering 
News, 24 January 1983.) 

Cleverly designed insecticide is safe poison 

Researchers in the rapidly growing field of industrial biotechnology have developed a 
strategy for llBki.~ safe and potent pesti..::ides, using chemicals hannless to man and all other 
vertebrates. The chemicals are converted into deadly poison by enzymes present only in 
insects. 

The new insecticije strategy is just one of mny advances in basic research that pranise 
to be directly useful in agriculture and plant sciences. They are all products of biotech
nology, the applicaticn of basic research in biology to practical problems rangi~ frccn drug 
manufacture to i.nO.Jstrial chemistry. The potential agricultural applicaticns have only 
recently begun to emerge, but they include developing techniques that could lead to new 
breeds of roore nutritious, roore productive, disease-resistance plants or species that could 
survive in harsher environments or need l€Ss cnemical fertilizer to grow. 

The experinl?ntal insecticide, developed by Glenn D. Prestwich, Apurta K. Ga.yen, Seloka 
Phirwa and Toni B. Kline, researchers at the State University of New York at Stony Brook, 
uses plant products called phytosterols, which are chemically related to the steroids that 
are important to hll!Bns in such fonns as vitamin D, sex horroones and drugs of the cortisone 
type. They added fluorine to the substances to produce compounds called 29-fluorophyto
sterols. 

Insects have enzYllES that can break these down, releasing, as one pro<ilct, the deadly 
poison fluoroacetate. Host other forms of life, from bacteria to !lBllllBl.s, camot break down 
the plant steroid and therefore cannot release the poison from its harmless chemical package. 

The experiEntal pesticide has been found effective against tobacoo horrJWnn, a pest 
that also attacks tC11Bto and other plants, and the researchers believe tl'Bt tricking plant
eating pests into killing themselves through their own distinctive 11Etabolic processes will 
prove to be only one of mny ways for biotechnology to make use of chemical differences 
between insects and vertetrates. (Extracted from The New York Times, 1 March 1983.) 

Costly :Jearch for edible microbes 

Growing microbes for food has been one of the roost costly and elusive goals of in
dustrial research and develop!!Ent for the past two decades. The world's chemical companies 
have poured hL11drecl.s of millions of pounds into the productioo of protein fran bacteria, 
yeast, fungi and al~e, without any cc:xmrercial return on their investment. 

Some finns have withdrawn entirely from the microbial protein business, writing off an 
estirated £10Qn, in British Petroleum's case, but the survivors now see encouraging signs 
that microor~nism will after all become a significant food source for hlllBns and farm 
animals within a few years. 

Rank 4ovis McDou~ll, the British baker and flour mr.ufacturer, is the only company 
close to rarketing a novel hunen food mde from microorganisms. Their "mycoprotein" received 
approval from the Ministry of Agriculture as a hlll!Bn food in 1980 after extensive toxico
loi;i;ical and nutritiai.al testing on hundreds of hllTBn volunteers (and on thousands of 
laboratory aninBls which ate little el~e for up to four generations). 

---
j 
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kat: .. '< "1ns Hc[k)ugall is now producing aboot a too of illyCOPr"Otein a week fran its pilot 
plant in I gh Wycooi>e, liilich is bei~ u3ed for culimry and marketing tests in coojuct ioo 
with anotht lritish food mrufacturer. 

A decision to increase prod.x:ti<II to 20 tons a week in a new demJnstration plant is 
likely bef'ore the s1.11111er. That would allow Barie Hovis f't!fuugall to mdertake extensive 
marketing trials before decidi~ whether to wild a COlllErcial factory Eking 500 to 1,000 
tons a week and probably costj~ £20n. 

Although the erooomics of the large-scale process renein speculati11":, IH4 ix:iints out 
that its f\mgus, f0W1d in a back garden less than rour miles frcn 114, Vycont>e after a 
wrldwide search is several times 11Dre efficient than farm animals in e<r1verting cartohydrate 
to protein. 

Even iC all goes well, mycoprotein f'ood3 could not becane CCllllDn <II Britain's super
market shel.es before the 1990s. ~rciali.zatioo is ~ far lcngier than Lord Rank 
expected when he set the research p-oject. in nvticn 19 years ago; rut ~ng results 
frcrn the tes~ prograD11E are rai~ a new spirit of optimism in the~-

Ranks Dons Hcfuugall staff canteens have sold 6,000 mycoprotein Eals, ms~rading as 
meat, pooltry or fish, in cmpetiti.on with cooventioml dishes. MJCOPi"Ot.ei.n itself ras 
virtually no colour, taste or smell, but i3 i3 very ready to accept flaVOlrings. 

The mycopr'Otein productim irocess: A sterilized mixture of glucose syn.ip (nade frcm 
hydrolized vegetable starch), water, .-xrl.a and essential trace nutrients is punped coo
tl!luously into the fet"!Enter, Yiere it noorishes the fast-grari~ fibres of the fungus 
Fusarium graminaritD. 

At the sme time liquid is being withdrawn fran the top of the fermenter and heated to 
kill the f\mp;ll cells and destroy their nucleic acids (which are ootritimally mdesirable). 

The ESS of' mycoprotein fil~nts is filtered on a 111Jvi~ belt, and rolled and folded 
like a giant piece of dough. Ra1* Hovis McDoutpll 's patented kneadi~ tednology nakes all 
the fibres line up in the same directioo. They can then be bculd together with alburren (a 
cheap protein) to si!IJ.J.late chicken or neat. Flavouring and colouring mst be added too. 
(Extracted f'nB The Times, 31 Jan2ry 1983) 

Tomatoes 

Researchers in Amrica and Britain have developed new strains of taEtoes which hst 
much longer than the ordinary, highly perishable tC11Bto-on-the-shelf'. The scientists working 
,)n t011Bto genetics are delighted with their results: pro<hJcers ney not be. 

Tomatoes go on ripening once they have been picked and have to be sold within three or 
four days. After that, they start to deteriorate unless specially and expensively cooled. 
The new strains, which ripen 111.Jch more slowly, can be left on the plant imtil perfect and 
kept for up to 40 days after picking before they start to perish. 

The scientists on either side of the Atlantic have independently developed their longer
las ting strains by experimenting with different sorts of D1Jtant plants. The American team, 
at Cornell lkliversity, has been usi~ a wild, natural 111Jtant discovered in Brazil which never 
really ripens at all. The British researchers, at the Glas.shoiJse Crops Re3e1arch Institute at 
Littlehamptm in Sussex, have been worici~ partly with artificial 111Jtants - that is, tooiatoes 
whose genes have been deliberately scrambled, by banbar<hent with neutrais. 

The wbnts themselves would never sell: they are green, terd and nasty-tasting at 
maturity. They are valuable only for their slow-ripening characteristic. illy they do not 
ripen nonmlly, nobody quite knows. It my be because they ~e less ethylene than 
ordinary tcmltoes. Ethylene is known to hasten the ripening process. 

Whatever the mechanism, the scientist.., did discover that the slow-ripening propertv of 
the mutants U, conferred by a single gene. niat meant they could fairly easily r.ooibine this 
useful mutant gene with tl-,•Jse of a normal tomato. Not by isolating ~ git?nf! and then popping 
it directly into the ~erm cells of nOl'Wll tamtoes; scientists have yet to perfect such 
genetic engineering techniques for plants, thollRI they are now rmking considerable progress. 
Instead, the resean::hers used old-fashimed, hit-and-miss hreeding in order to get the 
rlesired cOlllbimtioo of genes. 



- 32 -

There is still work to be done to perfect the looger-lasting taE.to. nie new strains 
now have to be bred for other valuable characteristics like redness and ~- ait Dr. 
Martha P-lltschler at C.Omell reckons that her team's half-Brazilian Alcotsca strain will be 
ready for breeders to ruy in a year or so. 

Low-cost tam to growers, like those in America's warmer stnkissed cliEs, are enthusias
tic about tC11Btoes that could travel to export 1111.rkets, but mny European growers, tied to 
expe!1sive greenlx>use productioo, wunder whether a longer-lasting tcmeto m:igtlt mean a shorter
li ved future for them. 

Still on tC11Btoes, H.J. Heinz (Pittsburgh, Pa) has formed a joint 'veDttre with Plant 
Cell Research Institute, a subsidiary of Atlantic Richfield's AROJ Solar In<klstries (Los 
An~les, CA), to improve tonBtoes. Ma.in objective is to dPvelop a taieto with a high solids 
content. This would nean big savings in pro<i.Jcticn of Heinz's tam.to lcet.chup. Both tissue 
culture and mlecular biology approoches will be used in the new i-'Ogi-... Work in 
[!l)lecular biology will be concentrated on identification of important taeto genes and 
developnent of vectors to transfer them into plant cells. It is believed wortc will bring 
breakthroughs in tran..<1forming higher plants with Ti plasmids and other 'leetors. ARCO 
researchers have already nade progress in high efficiel'X!y regeneratim of ~ete plants 
from protoplasts (::single cells). Another part of the project will be to search for wild 
tonato plants growing in the Andes muntains in South America. ~ild plants my can-r genes 
for useful traits that have been lost in highly inbred domesticated plants. (Source: 
The Econanist, 22 January 1583 and Genetic Technology News, Feburary 1983. Addre3s: 158 
Linwood Plaza, Fort Lee, NJ 07024, USA.) 

Herbicide-resistant corn 

Two American companies, Molecular Genetics and American C...'yanamid have agreed to jointly 
develop strains of corn that are tolerant to new herbicides. Under the t~ or the agree
:nent, Molecular Genetics will use its kn<M-how and plant tissue culture and will licence 
products to American Cyanamid, who on its part will provide expertise in herbicide chemistry 
and product evaluatioo. The new strains of CO'TI are expected to increase the mr'.cet for 
broad-spectMJ111 herbicides which otherwise have limited potential when used with current 
hybrids. (Source: Olemical Week, 26 January 1983.) 

~i~h value products from plant cultures 

Plant cell culture is unlikely to become an ecooomic process except in cases of very 
high value products such as pharnaceuticals. Only when the price obtaimble is greater than 
the l!Bnufacturing costs, estinated at around $500/kg of product, will a cell culture process 
pay its way. 

These figures were arrived at by two independent analyses and currently only the rarer 
phal"!!Bceuticals and enzymes could C01111Bnd this sort of price. However, the picture could 
charni;e with improvements in technology, or if yields increase and the expensive medillll 
ingredients could be reused. Two projects in Japan are showing promisi~ results. Professor 
Fuji ta of Mitsui Research said high yields are obtainable if different Edil.99 are used for 
growing the cells and producing the valuable metabolite. A species or borage, Lithospennum 
erythrorhizon, which produces the compound ~oikonin, used ooth as a dyestu!T and a medicine 
for treating burns, t"..ls been rrade in this way in a ...arge-scale batch culttre. Cel.Ls at first 
grown in a 200 1 tank before being transferred to a larger tank (750 1) where the shiknin is 
formed at a concent.--ation of 1.5g/l of 1..iedil.ID. 'This impressive result clearly shows that 
industrially acceptable yields of secondary sro<fucts can be obtained by system.tic optimi
sation of strains, media and fennentation facilities'. 

At a cooference in London on culture techniques, Professor Zenk said ocmtiruxls culture 
processes my also become a realistic goal. The Japan Tobaxo and Salt Public Corporatioo 
has developed a process for grCMing tobacco cells which also yieids the drug, ti>iquioone used 
in treating heart disease. 

Plant cells are unlikely to produce the range of cheap ccxnpounds potentially c.btainable 
fran bacteria and other organisms for a variety of reason.'3. Fennentation takes longer because 
cell rmJltiplicat1.oo takes place over a period of weeks rather than days and the production 
phase of useful compounds is usually linked to a particular stage in the ure cycle. The 
fef"!'rentation medium costs on average around $50/m3 as ~inst a mere $6/-3 ro .. a bacterial 
medium. Most plants excrete their products into an internal vacuole rather tl'Bn the medium 
itself as is the ca'3e with llBny microor~ni31113. 
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Not all plants have been SU'.!cessfully cultl.red. Catharan.sus roseus, a pantl"opical 
pel"iwinkle is the source of three separate arxi highly expensive anti-'3lcel" d~s marketed by 
Eli Lilly. A mmbel" of research teC111s have attempted t.o culb.!re this platt but so far oo-cne 
has pl"odll:!ed it on anythi11?; appl"<>a::hing an econcmic level. Professol" Michael Fowler's tean, 
at the Wolfson Institute of Biotechnology at !hefTield has discovered a possible i,ey of 
avoid~ coe of the pl"oblen.s with this pal"ticular species. The low sheel" strength, caused by 
their fragile cell walls, oft.en leads to danage \lien the culb.re is agitated in a fermenter. 
Lo11?; tenn fermentation hcis been selected for a strain of cells with higher sheer stre11?;ths 
and this could allow simi:ler fermentation equipnent to be used, Professor Fowler believes. 

Immobilised cells, either in ooltmns or fixed beds, provides an alternative to fermen
tation cultires for prodt£ing plant cell prodt£ts. Professor Michael Yeanan of the Univer
sity of Edinbi.rgh believes the slow growth rates associated with organised groups of fixed 
cells are essential if tissue cultires are t.o be ecax:aic. ff argued that the secondary 
metabolites of potential value fran a cell are JrOdteed at high rates \lien the cell has 
differentiated. (Soiree: ~hE'!ll.i.s;,ry and Industry, 18 Deceaber 1962.) 

Potentials of alfalfa 

Alfalfa may be an mderestimated soiree of fuels an1 chelicals by fennentation, accor
ding to C.Olorado State University. Alfalfa is especially suitable for conversion processes 
b~ause of a high protein content that can slt>stantially redtee the net cost of the carbo
hydrate fraction for fennentation. The plants' s legmimus (nitrogen-fi.xil1?;) arx1 peremial 
Q\.Blities also make its net energy prodix:tion potential eiccellent. Data indicate 10-2" 
million gallons of alcotol/year could be prodll:!ed in at lea.st 21 states. (Source: Tech
nology Update, 4 Decenber 1982.) 

Potentials of Frankia 

Strains of a relatively unknCMl lllCiergromd gEDJS named Frankia are beil1?; eyed as 
possible transformil1?; agents to help get nitrogen fixation off the gl'OU'ld. So far, the 
fron~ruming nitrogen-fixil1?; soil microorganiS11s bel~ to the genus Rhizobilm, but some 
botanists believe that actioorhizal plants mcxlulated by Frankia may be fixing as moch 
nitrogen in the ~rld as the leguninous ones in symbiosis with Rhizobillll. 

Two independent reports of plasnids in the acti.nmycetic Frankia open the w:i.y to genetic 
manipulation of these organi.sns, which fix nitr:lgen in the root nodules of many nonlegunious 
plants. Franl<ia's wide host range - it boosts the growth of many trees, fran Australian 
beefw)od (Casuarina) to Canadian alder - mal<es it l~ly that this genus could be more 
readily adapted to creating new nitrogen-fi.xi11?; symbiosis than Rhizobillll, whicr increases the 
protein yield of soybeans and alfalfa. 

Sane 170 diverse species of W'.Xldy dicotyledooous plants form root oodules following 
infection by the filanentous Frankia bacteria. Research with Frankia has lagged, b~ause the 
genus ies first gl"'O\ol'l in culture only fo1.r years ago. Sane Frankia-ioooced root nodules 
contain high concentrations of plant hemcglobins, a fin1il1?; researchers had strongly doubted. 
In the Rhizobit.11rplew1t a.~iation, it is legl'lemqµobin that reversibly binds oxygen arx1 
thereby keeps it fran poisoning nitrogenase. a.it the role of the new hemcglobins in the 
Frankia symbiosis is not yet knCMl. In order to exten1 Frankia's nitrogen-fi::ing cap:i.city to 
new plants, it may be n~essary to transform the new host genetically to prodoce henoglobin. 
However there is mere rope for transferri.11?; Frankia than Rhizobillll since it can fix nitrogen 
at atmospheric-oxygen concentrations, whereas Rhizobi1.111 required microaerophilic (low oxygen) 
ooooitions. 

Researchers at ~S, the National Center for Scientific Research in Dakar, Senegal, 
report ':.he first stX?cessful isolation of an infective and effective strain of Frankia frcm 
the tropical tree Casuarina, also knCM! as beef1'«>cxl or Sleoak. It is one of the w:irld' s moot 
important fuel trees. This opens the possibility of imprcwi.rg the strain by genetic engineer
ing er conventional mutation 300 selection techniques, then distributing the s}fllbiont to 
SC111e 67 species of these trees thro~hout the tropics and s.i>tropics - thl.5 pennitti~ them 
to prosper in nutrien~def'icient soils. (Extracted fraD N~tch, 1 November 1982.) 

Pollen suppressors open new options for hybrids 

Artificial plant hormooes that inhibit self-pollination in important crop plants have 
been synthesized by scientists at tw::> U.S. chemical caapanies, ft>tm arx1 Haas and .'.::hell. 
These compotr1ds should event1.0lly enable tanners to cross fertilize with natural or 
genetically engineered pollens to develop superior hybrids. 
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Rohm and H:ias claims that their new artificial honoone, has proved to be etTective as a 
hybridizing ag.~t for new wheat strains. Until now, lotleat hybrids have been difficult to 
develop because each nower en the plant is self-pollinating. Within a closed wheat flCMer 
the 11Ble stamen produces pollen, litlich then falls onto the fE!llBle stiglle. l.fter fertil
izaticn, the flower opens to release extra pollen. The company's agricultural. chemical 
division claims that by blocking pollen formaticn their product causes the n~r to rermin 
open for introducticn of pollen by the plant breeder, enabling plant breeders to develop new 
wheat hybrids within a year. Rohn and Haas already has developed several new hybrids to 
deroonstrate the honoone's utility. Although details on them are still proprietary, the 
company says that the new strains prodJce appreciably higher yields and resist diseases 
better than conventional strains. 

The Shell chemical hybridizing agent can be used on a large mmt>er of crops, according 
to company officials. The compound works by causing plants to neke ncn-fmcticnal pollen. 
The end result is reported!/ similar to that of Rohm and Haas. Shtll scientists have been 
able to use the c~d to develop new cereal crop hybrids in the laboratory. They are 
currently field testing the 11Bterial with hopes of large scale use in 1984 or 1985. 

The success of these chemical hybridizing agents and others 1.r1der develop11mt at can
panies such as Eli Lilly and Monsanto may allow scientists to introduce genetically roodified 
pollen into plants. For this purpose, John Sanford, a plant bioche::i.st at Cornell 
University, has started developing methods for screening tobacco pollen cells for desirable 
genetic traits, such as herbicide resistance. (Extracted fran Bio/Technology, March 1983.) 

Not at all an evil weevil 

The weevil, Elaeidobius kamerunicus, should save Malaysian agriculture around $115 
million a year if things go according to plan. The weevil (actual length 4 1!111) has been 
introduced into Malaysia fran West Africa and has already greatly increased the fruit produc
tion of Malaysia's oil palms and eliminated the need for hand pollination of the trees. 
Since its introdution in 1901 the weevil has spread throughout the Malaysia.'l peninsula and 
increases of 20 per cent in yield have been obtained. As a spin~ff from this work, based on 
a study by Dr. R.A. Syed of CAB's Coom>nwealth Institute of biological Control, growers in 
West Africa are now keen to find means of controlling oil palm pests biologically - since the 
continued use of insecticides will inevitably limit the effectiveness of the pollinating 
weevils. (Source: Nature, 14 October 1982.) 

Converting crop waste to biogas 

Cornell University researchers are deVE::loping a dry fer:nentation process to ccnvert crop 
wastes including corn stalks and wheat straw to biogas - 60 per cent methane and 40 per cent 
carbon dioxide - for fuel on farms and ranches where it would be produced. The process has 
no drainable water l:x..tt the raw 11Bterial can have up to 70 per cent ODisture ccntent, versus 
90 per cent water cootent for cooventional fennentation slurries. 

Some 3. 5 quad Btu could be produced in the US frC'.(!J crop 1oestes and up to 40 quad Btu 
from silvicultural energy farms. Recovery of 33 per cent of these theoretical energy yields 
is practical, ~eting nearly 20 per cent of current US energy demand. 

In the Cornell process, 1 ton of ani.nal nerure provides the bacterial imoculum/4-5 tons 
of straw. Moisture limitation eliminates the need for l:x..tffering with sodiin bicarbonate, 
which was originally used to avoid formatioo of acids that poisoned the bacteria. (Source: 
Technology Update, 25 February 1983.) 

OOUHI'RY Nl'liS 

Arab biotechnology 

Members of the Organi::;atioo of Arab Petroleum Exporting Countries (OAPEC) have thought 
up a new use for their natural gas: turning it into anil!Bl feed, and have recently 
approached Britain's !CI about the possibility of licefl3ing their process for grc:Ming 
bacteria on ~thanol to ne.ke a high-protein animal feed. Although years of development have 
finally worked the technical bugs out of its "single cell protein" (SCP) process, its 
economics still look very dodgy in !CI 's European nerkets. 
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The SCP ani.ml feed produced by ICI has to cunpete with other high-protein feed addi
tives like soya meal, fish meal and powdered milk. Subsidies and the agricultw-al glut have 
kept the price of t:.he3e canpeting feeds dawn. Despite ICI 's efforts to reduce the cost of 
producing SCP with clever process technology and a bacteria pt.rpOSe-bred for its appetite for 
irethanol, the price squeeze oo SDP Jr'O(i.lcts is still severe in north America and Europe. 

In the desert lands of the Gulf, so> could prove DDre attractive. By 1985-86, when the 
petrochemical plants now under ccnstructim will cane on stream, there will be no soortage of 
irethanol with which to feed the bugs. The Gulf states• methanol production plans are so 
ambitious that sane observers doubt that they will be able to sell the whole of their pro
duction to conventional nerkets. 

The ooly snag could be methanol prices. If Gulf pr<><iJcers insist on pricing their 
methanol at world leYels, Arabian SCP would face a price squeeze nearly as severe as that !CI 
now faces. But they need not be lx>und by the world price. Saudi Arabian petrochemical 
producers will pay only one half to one eighth of world prices for the nat'1ral gas from which 
rnet.hanol is mde. If they gave a similar price edge to their methanol, Sa> might leak a 
winner after all. (Source: The F.conomi.st, 5 March 1983.} 

Efforts to boost Australian biotechnology 

Biotechnology efforts in Australia are laggi~, and a govermient policy advisory group 
wants something 00ne about that. The group, Australian Science and Technology Council 
(ASI'EC), suggests that the government provide up to $10 million during the next five years to 
universities and industry for research and develoiment of products and processes in biotech
nology. ASTEC notes that fewer than 10 Australian ~ies employ techniques such as 
genetic engineering, cell nenipulatim, fermentation and enzyne technology. The new field, 
adds ASTEC, offers enol"lllJUS potential to advance Australia •s agricult1.;re, mining and drug 
industries. (Source: Cllemical Week, 19 Jaruary 1983.) 

Australia 

A transposable element of neize has been discovered by W.J. Peacock of CSIRO. 
Researchers cloned a maize Ds element while developing a gene transfer system. La.ck of 
alcohol dehydrogenase (ADH} is used as a aerker to determine which cells have acquired the 
new gene. Cells vi th the enzyne can grow anaerobically, so successful transfer of the ADH 
gene can quickly be determined. The DNA transfer can only be accomplished in cells without a 
cell wall (protoplasts}, rut it has so far been impossible to grow entire aeize plants from 
protoplasts. (Source: Tecbnology Update, 26 February 1983.} 

Brazil 

Has started up a 150,000 L/d fuel ethanol plant at sao Luis distillery, the first 
cornrrercial scale applicatioo of Alfa-Laval's (SWeden} Biostil cootinuous fennentation and 
distillation process. Output at sao Luis is 96 per cent ethanol from a feedstock of 30 per 
cent final nnlasses and 70 per cent cane juice syrup. The plant, which started up in August 
1 )82, achieved 94. 7 per ~t of thooretical alcohol yield in its 1st season, versus 86 per 
cent for a ~ooventional batch plant. Stillage volume was 0.8 LIL of alcoool, versus 10-12 
LIL of alcohol in a cooventional plant. Alfa-Laval will co-operate with Codistil (Brazil) 
to rrarket alcoool plants in BrazH, estiaeting that five 150,000-250,000 Lid plants will 
start up in 1983 and 20 in 1984. An Alfa-La.val joint venture with the Swedish Farmers 
Associatioo and the W Swedish Farmers Association, Agroenergi Utvecklings, will start up a 
20,000 Lid plant at LidkOping in 1983. The ccqiany plans a series of 200,000 L/d plants. 
(Source: ]'echnology Update, 5 March 1983) 

Bulgaria 

Large quantities of enterotoxins have been produced by genetic engineering at the 
Academy of Sciences. The enterotoxins, used aeinly to obtain antibodies, were isolated from 
a strain of microor~. The strain has the capacity to civide quickly, yielding 8-10 
tires nnre enterotoxins than colibacteria. The academy is also extracting genes from 
nitrogen-binding bacteria, to em.ble plants to use nitrogen directly fran the air. (Source: 
Tect·nology Update, 29 Jaruary 1983.} 

• 
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Canada 

Biotechnology is being developed privately by some ~ies, ~t there is ro national 
progr-c1111re. France has a $28 billion, 5-year biotechnology R&D progr'3111'.iE, Japan and Federal 
Rej'.ltlb:.ic of Genna.ny started national prograniies in 1972 and the US gives tax incentives and 
corporate loans to over 200 new large and small cooipanies and invests about $500 million tc 
encourage biotechnology developnent. 

Allelix was fonred by Canadian Development (50 per cent), John Lat:e.tt (30 per cent) and 
the Ontario government (20 per cent) in 1981 for $100 million to develop new biological 
processes for industrializatioo, though it will probably not be involved in mnufactll!"ing. 
Philan Bios is funded completely by private interests through comron shares and a limited 
partnership to engage in biotechnical products, especially anil!Bl health care products, 
alcohol production and drugs and other products extracted from plants, R&D for coomercial 
deve lopirent. 

The first private venture into biotechnology was BIO I...Cx;ICAI.B, which tmderwent a rr.ajor 
reorganizatioo in spring 1982 because m:>nt>y was being spent too quickly and projects were 
undertaken before the ideas were fully developed. Some 50 !)er cent of the 53 worke<"S, 
including 39 tE!<'hnicians ana 10 scientists, are engaged in nucleotide synthesis and 50 per 
cent on joint ventures. (Source: Technology Update, 18 December 1982.) 

Cllina 

Interferoo !IBde using rDNA technology has been produced by the Beijing Institute of 
Virology, producing hll!Bn alpha-interfera'l by introducing a DNA sequence coding for t11e 
protein into E coli. (Source: Technology Update, 29 January 1983.) 

France 

Elf Aquitaine has developed a family of microorganisms that feast on hydrocartxms to 
control oil pollution at sea; available: early-1983. EAP 12 bacteria feast on phosphorous, 
nitrogen and cartxm. By applying an emulsion cootaining phosphorous and nitrogen to the oil, 
the microorganisms constl!E the carbon in the oil. Once the carbon is gone, the organisms 
die. The strains are said to work in varying clil!Btes and c.:nditioos, a key drawback to 
earlier bacteria develo~nt efforts. (Source: Technology Update, 4 December 1982.) 

Greece 

The Greek government is expected to sign a 10-year agreement on reste..cn and technology 
with the U.S.S.R. The joint prograJlllE could include the areas of energy, seiS11Dlogy, agri
culture and health. Specific applicatioos would be developed in biotechnology, microelec
tronics and computers, and in solar, thernel and photovoltaic energy. The framework for the 
agreement was worked out during a recent visit to the Soviet Union by Greece's Minister for 
Research and Technology. ( Sol.rce: Cllem:I cal F.ngineering, 24 January 198 3. ) 

Ireland - US company to build interferon producing plant 

Even though it's .Jell aware of "the scientific and medical questions that have yet to be 
resolved" about the product, Schering-Plou~ has decided to build a plant in Ireland for 
RBking interferon. Construction began last mnth on the 25-acre site of the drug company's 
idle antibiotic fermentation plant at Innishanoon, County Cork, Ireland. The product will be 
produced by recombinant-DNA technology. Schering-Plough says it is mving ahead with the 
prcject because it wishes to be ready to l!Bke the prcduct available to the medical profession 
as soon as its therapeutic usefulness in confirmed. The company plans to submit new drug 
applications to the U.S. Food and Drug Administratioo by the end of this year and hopes to 
have clearance to begin RBrketing the product by the end of 1984. A spokeSllBn for Ireland's 
Industrial Development Authority, wbich is reportedly ~tting up nearly $8 million for this 
project, says the company will also receive substantial tax breaks, and will provide employ
ment for about 160 Irish nationals by the end of next year. (Extracted from Cllemical Week, 
23 February 198?.J 

Ireland: University College Cork receives EEC grant. 

The Microbiology Department of University College Cork recently received an EEC grant of 
£100,000 for research into crop development. Already, researci1 dt UCC has been tested in two 
local companies with encouragin~ results, notably in the agricultural sector. The grant will 
be u~d t0 rreke the bacteria developed even more efficient in order to push research finally 

------
' 
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into the market place. Apart fran training and industry involvanent, the 1.l:C project is 
anticip:i.ted to br~ other benefits s1.eh as decreasing agriculture's dependence on imported 
energy-intensive feedstocks. (Extracted fran Technology Ireland, January 1983.) 

Israel 

A bioteclnical prodoct to make oil ccmpatible with water has been developed at Tel Av iv 
Universl.ty. Based on an isolated strain of bacteria, the bacteria degrade petrolelJD canpo
nents in oil tanker ballast i.ater, rendering the W'lole mixttre ecologically unobjectionable. 
These bacteria 1«>rk by prod1.eing a compoll'ld now called anulsan, which is water solti>le. A 
fine film of emul5an surroll'lds each oil drop, to prodoce a stable oil/"8.ter mixb.re, called 
anulsanosol. (Soiree: Technology Update, 5 Febnnry 1983.) 

A partnership has been fonned for genetic engineering involving the First Mississippi 
C.Orporation of Jac~n, Hs, an:i the International Genetic Sciences of New York to be based at 
the Hebrew University at Jerusalan. Apart fran the $3 million to be supplied by the 2 
American canpanies over the next three years, the Israeli Govenment will also be lending 
their support for 1«>rk on increasing prod1.etivity in crop and livestock prodoctioo, develoi:r
ment of vaccines and the prod1.etion of industrial chanicals. (Soiree: Technology Update, 
5 Febnnry 1983.) 

San H:irco Distilleries (Ferrara, Italy) will be the site of a new pilot plant to test a 
bicmass upgrading process, developed by lattelle-Geneva Labs. The new process is based on 
the use of ?tenols as delingification solvents to avoid resinification. The pilot plant will 
orocess 1 titi of straw. Cellulose will be h}'{irolyzed into glocose for ethanol produ:!tion. 
The hemicellulose, recovered as pentose SJlutions, will be tested as a carbohydrate source 
for prodocing si~le-cell protein. Lignin will be burned for energy an:i will also be tested 
as a raw material for glue, adhesive and ?tenol prod1.etion. (Source: Technology Update, 
5 February 1983.) 

Japan: Gene Recanbination Research and Development Ccmnittee 

The technology coll'lCil of the Ministry of Agriculture, Forestry, an:1 Fisheries will 
organize a canmittee on gene recanbination research and developnent in the field of agricul
ture, forestry and fisheries. last April, the Ministry fanned a re3earch group made fran 
researchers inside and outside the Ministry, an:1 s~gested priority to be given to gene 
recanbination research, improvanent of the research setl.4J, aoo establi.shnent of a cormnittee. 
Last Septanber, the Ministry revealed a report made by a research group on bioreoources 
developnent and utili:z.ation. In the report the Ministry showed a direction toward utiliza
tion of biotecl'nology to the field of agriculture, forestry and fisl'Eries, an:i applications 
of high technologies incll.rling gene recanbination, cell fusion, bioreactor tissue culture. 
The technology cotl'lcil on agriculture, forestry and fisl'Eries will place tie plallrled commit
tee as an organization W'lich creates research and developnent strategy r "!CCll!bination arK2 
considers specit'.i.c research themes. (Source: Chemical EC!Onccny and Engineering Review, 
Decan ber 1982 . ) 

Japan closiP,g biotech gap 

In the p:i.st few years, there has been what one analyst de:icrii:>ed as "a mass exodus" by 
chemical, pharmaceutical and food canpanies into biotecri00logy. Their activity was stepped 
up after the Japmese governnent eased restrictions last year on clinical testing for bio
tecmology-related developnents. According to a survey of mere than 100 canpanies condu::ted 
last August by the Ministry of International Trade and Industry, private speooi~ on bio
techndogy research rose 45 per cent fran 19&l to 1982, to $203,5 million. A survey last 
year by the OrganizatioP for Ecor.-:mic C.0-operation am Developnent noted \:hat out of' oome 
2, 400 bio-in:iustry patents issued beti.een 1977 an:i 1981, 60 per cent went to Japanese appl i
cants, canpared with 10 per cent to Americans. 

There are at least ti>«) significant differences in the developnent to date of the bio
technology in:iustry in Japrn canpared witn the United States. First, m!X!h of the initiative 
in the United St.ates seens to have been seized by new entrepreneirial ventures, while in 
Jap:i.n the approach is to transfonn established canpanies. It is said Uiat biotecnnology has 
been so attractive because the field offers the possibility of new growth to ccmpanies in 
s1.eh stagnant iooustries as chemicals and food. 



Hayashibara is an extreme excmple of a corporate transfonnation. Cklce a swlier of 
com syrup and glooose to the coorectiooary industry, the snall ;:irivate canpany has shifted 
sharply in recent years toward advanced b:ioc:.'temical research. The ccmpany has developed an 
inexpensive method for Irodtrilg interferon in vivo thro~h cell cultivation, versus the in 
vitro method, where cells are cultivated outside a living organisr. It is developi~ natt.ral 
hi.man interferoo by transplait~ carnel'OlJS h!Bat cells into hamsters, which baYe a low 
i.mmooity and eat accept up to their full body weight in hi.man cells. 

A secom dis~uishing feabre of the Japmese biotechnology industry is that the 
goverrment has marked it as a f1eld lh>se develop:nent is vital to the nation's ecooanic 
future. Thus a 11)-~·e..r, $128-millioo biotecmol~-research progrcmune Wis started in 1981 by 
the Ministry of Incernational Trade ard Industry. 

Thirteen maj<r canpames and me p-ivate research institute were chosen to receive the 
mcney for jcint wrk in three broad areas of biotecmology: large-scale cell growth, recan
binant OOA an:l bioreactors. 

For most applications, the payofT for biotectn>logy research is likely to be years in 
the fUttre. By the year 2000, the ministry estimates, the new tectnol~ will add $20 
billion to $30 billion lo the bioindustry in JaIBD, canpared with $17 billion today. 

(Extracted fran Herald Tribune, 21 March 1983, and Technology Update, 29 JanlBry 
1983.) 

~ 
A new trade association for biocleristry will be fonned in 1983 by the Japan Ass:>ciation 

of Industrial Fennentation, which incluies 220 finns and 1, 500 researcrers, and MITI. 
Preparations are being made by 18 major cClllpanies and anotiler 100 finns rave already signed 
up. Officials cootend tilat the establi11t'ment of such a camnittee is essential in view of the 
growing need to avoid duplication in the R&D field, exchange of infonnation am efficient 
managanent on projects. The canmittee will open a data bank to facilitate the ex~e of 
basic biotechnol~, as well as praaote interindustry co-operation. Cl'larter mmbers incluie 
Ajinanoto, Toray Industries, Kyowa HaldcD ICogyo, !llntory, &lnitomo Cllemical, MitsU:>ishi 
Cllemical Industries, Sanraku-Ocean, IH.tachi, Fujisa"8 Pharmaceutical and ~iji Sellra Kaisha. 
(Sol.l"ce: Technolasy Update, 29 Jaruary 1963 am 19 February 1983.) 

Japan's 1983 RAD biobudget j1.111p5 5.8 per cent 

Key ministries and agencies in JaJBn's gCNtr1111ent wi.11 speoo more than of 7,~ million 
yen ($33.2 million) oo biotecmol~ R&D in 1963. 1his rei;resents a 5.8 per cent increase 
over the 7, 471 million yen allocated in 1982. 

Altho~h the largest single slice of this national biobtilget - 2,503 mi.111.m yen - will 
accn.ie to the Ministry of International Trade and Industry (HITI), the biggest jlllp in tmds, 
1. 6 per cent, goes to the Hl.nistry of Agricul bre, Forestry, arxl Fishery. It will diBpOse of 
2,017 million yen this year, up fran 1,874 in 1962, to ftr1d projects in cell f'usion, bio
lqi;ical pesticides, cattl~ent:ryo cloo~, bicmass cooversion, and enl'Bl1CE9mt of plant 
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inc>t.e>-syntbesi.s. A special 208-million-yen accomt will s~port joint research with the 
People's lep.t>lic of China. Entitled "biological rero1rces conservation", this relates 
primarily to gere-pool preservation. 

ft>st of the Ministry of Welfare am Health's biotectnology-specific ftllds fur 1983 have 
not yei; been allocated. They incluie basic research to develor therapeutics by recanbinant
DNA method3 and clinical trials for biosynthetic prodlCt.s su::h as interferon, insulin, am 
growth horwnes. 

A modest but brand-new itan in the HIT! bu:iget is for 203 million yen to be spent by the 
New ~ DeYelopnent Organization (NEOO). This body will wrk with imustry to obtain fuel 
alcohol frca bianass by enlistill!; the bacterial genlB Zymc:monas, which has better heat 
resistance and faster fennenta tion rates than yeast. 

Incluled in the 2, 338 million yen thus far assigred to the govenment' s Agency for 
Scieree and Tecmology is a 513-million-yen item for oonstroction of a P4 cmtairunent 
facility at Ja1&n' s "science city" of Tsulai>a. (Source: Newswatch, 21 March 1963.) 

1be Mi.ni.st.~y of Agriculture, Forestry aoo Fisheries ms successfully synthesized a 
reverse tramcriptase enzyme lobich yields 100, 000 iu in 3 days. The reverse transcriptase 
enzyme will S>on be mass produ::ed danestically, redteing depeooency on US supplies. The 
special eoz,.e is used to prcdu::e DNA canplanentarily fran m-RNA, lobich is easier to sep:i.rate 
than IJIA in aany subst;:inces. The new method produ:: .. ..s the specific enz)'De via the cultivation 
of cells infected with swine leukania vir1Bes to yield 100,000 iu in 3 days. St.mies on the 
vect:ors for e\.Caryote cells have been corxlucted at the Institute for Plant Virus Researeh and 
the rational <llanical Laboratory for Industry. To d~ icat ~ recanbinant DNA within a cell, a 
vect:or mi must be present aloog with a signal initiat~ IIU. A OOA duplication initiator 
having 36 bases has been suci:iessfully developed using a htman Adena-virus. lbth foreign am 
danestic 1&tent.s have been applied for. (So1.rce: Technology Update, 29 Jam.e.ry 1983.) 

Dutch soften llU guidelines 

'Die Ad Hoc c.amnittee on Rec001binant OOA Work in the Netherlarxls has proJDsed rEW guide
lines for t.be use of genetically engineered microorganisns in cultures of 10 litres or more. 
Corelwq tbat detailed regulations are neither necessary n<r JDSSible, the Committee 
proposed that the potential mzards of every p-oject be juiged individually, a1' approach 
similar to tbat proposed by the Genetic ~nipulation Advisory Group in the lhited Kill!;dan . 
The new rulings will rot be implenented intil the Caimi.ttee receives ccmnent fran scientists 
and the ptj)lic • 

'Die a:-ittee, which has softened the guidelines year by year siree their i.JX:eption in 
1976, is generally following the trem of the National Institutes of Health's Hecanbinant DNA 
Advisory a:-ittee (RAC) in the United states. The !Aftcb advi~ry body, cmired by P.G. de 
Haan, f'«'l!-nded the establistment of a new class of experiments, "1ich mve relaxed safet·,· 
standards relatively. Experiments in this group, called !:afe Microbiological Tecmique:, 
(Veilige Mlcrobiologische Tecmiek..:n), still have to be sent to the c.ommittee, but no exten
sive safety evaluation will be l.l'ldertaken. 

'Die 1-!Jdiate benefit.s of this new proposal to the IAJtch biotecmology irdustry are not 
apparent. Large-scale use of recombinant OOA tecln:>logy has not begll'l in the Netherlands, 
but a nuaber of large ccmpanles incllliill!; Gist-Brocades, Unilever, am AKZO--Orgamn envision 
irdustrial scale-ups with genetically engineered bacteria in the foreseeaule future. The 
Callllittee bas recognized that guidelines aid safety classes meant for experiment.s in labora
t:ories carmot be applied on an industrial scale. For instance, it is cirr~ntly forbidden in 
the Nether.l..ss to introdu::e recanbined species into the envircnnent, a direct connict with 
proposed mea in t.he food arxl waste managanent industries. 

'Die guldelines in the Netherlands, like the NIH guidelines, do not rave a legal basis, 
but an entbrceable rul~ is expected soon t11der the Occupational Health am Slfety at Work 
Act. 1he tGl'lc: of the OJmmittee will be mcdified if necessary am fonnali2ed at that time. 

1he letberlands also has a tw:>-year-old canmittee that coocems itself with the ethical 
aspects of biotecmology. The committee is expected to issue a report in the next few 
mmths. (Solrce: Bio/l'ecbnology, ~rch 1983.) 
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Sweden 

Fortia (Uppsala, !'Meden' ani the ~ish Govemnent are fu'lding a six-year research 
progr:mne on biotechnology at the Institute for '1::11 Research at Uppsala lkriversi.ty. Fortia 
is mainly involved in pharm<K!elk.icals, diagmstics arrl materials and equi.µnent for seplrating 
biological prodlX!ts. Sane of the canp:my' s scientists will be involved m the research to be 
undertaken a.00 the ccmpany will retain the right of first refusal on new discoveries. 

Under the tenns of the agreenent, Fortia-Pharmacia will build up a research group at the 
Wallenberg Laboratory of ~ps:i.la lkriversity, tailori~ it to fit university re:reareh groups 
as closely as possible. Any discoveries or inventions ma'.ie by scientists will be offered to 
the canpany U'lder a first right of refusal agree:nent. If Fortia-Pharmccia passes up the 
offer, it can be sold to any other ccmpany, ::Medish or foreign. 

This is part of an overall strategy to merge key university institutes aJJ.1 laboratories 
with important segments of 3oledish irrlustry in an effort to keep ~en canpetitive interna
tionally. 

~at' s imusual is that al tl'Dte;h the Uppsala researchers will be paid by Fortia
Pharmacia, they will ~rk as tra'.iitional U'liversity scientists. All results of their -..ork 
will be published. 

United Kingdan: British venture pl.ans mature 

The British Technology Group (BTG) is likely to annoU'lce "shortly" plans fbr a rew 
agricul tl..l"al genttics ccmpany. The ccmpany, which has not yet been ncmed, will have first 
refusal options on idEBs originat~ fran :une of the research ftmded by the Agricul turaJ 
Research C:OU'lcil (ARC). It will thus play a similar role to that of Cellt.ech with the 
Mi!dical Research C:Oincil. 

Finarx!ial backi~ for the rew canpany is expected tran Ultramar, the &-iti31-bared 
international oil compaily, and Advent Capital Ltd. ARC has approved the idea in principle 
and an announcanent is expected as soon as details of the research areas to be ofTered to the 
new canpany have been settled. 

The new ccmpany was first mooted oome 18 mooths ago, but a variety of financial a.00 
personnel problans hindered EBrly develoµnent of the idEB. C.Overrment aid WCh tad been 
sought was apparently not forthcan~, a1.1d the private sponsors were origi.mlly looking for 
proposals .tlich could be brot.e;ht to :-irofitability within five years. However, the scientists 
.tlo were approached apparently felt this to be an unrealistic aim. It was thote;ht. ttet mere 
basi C' research in plant genetics ~uld be needed before this goal could be contemplated, arrl 
the "five years to i:rofitability" requirenent was dropped. Dr. Richard Flavell, of ARC's 
Plant Breeding Research Institute at Cambridge, is now thought to have agreed to act as the 
new ccmpany' s chief exreutive 3Ubject to details being finalized with ARC. An admini3trative 
director ms als:> been follld. 

Mr. Roger Hay and Dr. Roger Cox of BTG last year set up a gnall hold~ company, New 
Plant Pro:ii.cts Ltd, to carry out pilot stu1ies for the rroposed rornpany. New Plait Produ:!t:3 
Ltd. will be incorporated within the new canpany lotlen this is fonned. cne research area 
currently being investigated is the develoµnent of rape seed/ jojoba hybrids i:rodooed tran 
fused cells W'lich rave superior oil properties. Other ARC "lo.·k W'lich may fbna the basis 
of the rew canpany' s first i:rodi.cts concerns tile genetic engineering of Rhizobitm an1 
mycorhizzal innoculants for litlite clover, used to help add nitrogen to s:>il in upland reclan
ation scrernes. New Plant Prodi.cts Ltd. is already manufacturi~ conventional Rhizobi1.m1 
innoculants at ARC' s Roti'lanstead Field Station. M:1 Hay is confident that ti1e new ccmpany 
will generate significant revem~s "\rt.thin tile next five years". (Source, Nature, 10 March 
1983.) --

Britain backs three biotechnology project.1 

Three grants have been a1oBrded mder a $25 ulillion pr~ramme set by the U.K. 's Industry 
Department to aid the develo'1!1ent of biotechnology in Britain. 'lWo of tile grants go to 
Imperial Cllernical Industries (IC!) for its polyhydroxybutyrate (PHB), a biodegradable 
polymer that is prcx11.a'.!ed biologically, arrl for Pruteen, the canpany' s animal feed made trcm 
methanol. IC! will use the mooey, an 1J1disclosed sun, to try to cut the costs of its Pruteen 
process and to evaluate a develoµnent route for PHB in specialty ma:lical prodt.ets. 
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ICI has introdl.X!ed a biotechnological process to prodtee a biodegradable plastic. 
Currer.t prodl.X!tion of JX>lyhydrox:ybutyrate (PHB) fran bacteria is only a few million ttpy at 
ICI's agricultiral research division at Billingham. PHB is prah.cEd tm.~ nati.ral bacteria, 
by a similar process to Pruteen. It has similar properties to JX>lystyrene and JX>lyester 
terephthalate an:i its melting JX>int an:i tensile stre~th are cmprable with JX>lystyrene, and 
cCl'l be processed at 1~-2QOOC. It can be used in pr~sensitive electronic applica
tions, as it ms piemelectric i:roperties, generating a C\rl"eDt "1en sqteezed and c~i~ 
shape W'len exJX>sed to an electric field. It has been pr"OV'en nontoxic Cl'ld compatible with 
living tissiEs. A wide range of renewable feedstocks St.ch as starch, Sl.fl;ars and a m.mber of 
gases CCl'l be used to fennent PHB, but the price canrnt campere with conventional JX>ly
propylere i:rodu::tion, so PHB will probably be limited to special medical C11d electronic uses, 
mtil reserves of hydrocarbon feed.stocks rm short. 

The third grant, for $1 million, will be used by Muegenent ChnSll).tants P.A. Inter
national (Cambridge) an:! ~tthew Hall Engineering (Lorxlon) to build a $3 million fennentation 
pilot pla'lt to encmrage develoJJDent of process control an! electronic instr1.111entation for 
biotecmol~y processes. (Soiree: Technology Update, 25 Decmber 1982 an:i Chemical Week, 
9 March 1983.) 

Britain's biotechnologists put monoclonals on the market 

Iritain' s foremost g~tic engineeri~ company has beaten the ~rld with a new range 
of prodi.cts for identifyiqi; blood types. Cell tech, financed by the goverment' s Eritish 
Technology Group and a conrortiun of private irwestors, has lat.nched a series of laboratory 
reagents based on monoclonal antibodies to distinguish the ;;;.."\in hunan blood tYres, A, B, O 
and AB and has been one of the few genetic engineering ccmpmies t.o p.Jrsue blood typi~ 
reagents as a Jrodl.X!t. The Govermient' s blood transfusion centres rave already taken 
delivery of the new reagents. 

Al tho~h the ~rld market fer blood reagents is not encnious (about £7. 5 million for 
hospitals and £3 million in other bulk sales), Celltech believes that its ability to grow 
nanmalian cells on a large scale puts it in the fort:front of moooclonal antibody technology. 
It will thus be in a good position to comer a large share of the rnl.X!h mere lucrative market 
for diagrx:istic kits. 

'll1e advantages of Cell tech' s new reagents <:Her traditional ones prepared tran ht.man 
blood are that the specificity of the antibody ensi.res a high degree of reliability fran 
batch to batch. They alro save scarce hunan blood for transfusions and for making other 
essential blood prodl.X!ts, such as Factor VIII for haemq>hiliacs. 

Cell tech' s next targets will be reagents for other main blood groups. &it in tr.e long 
tenn the cCJDpany believes the major market lies with diagnosi.1'1!; diseases such as cancer. 
Recent reJX>rts show that moooclonal antibodies can pick up a variety of childmod tunoors and 
others normally very hard to detect, in the breast, ovary, an:i gut. 

The cCJDpany has been taking on staff at the rate of one a week 0·1er the past year. 
It now employs about 130 people, of which arol.l1d t~ thrids are scientists. Fairtlm.~h hopes 
to increase the staff to about 1&l. (Extracted fran New Scientist, 20 January 1983.) 

USA: Faster and cheaper testlng for mutagens 

Q.rick, inexpensive tests usi qi; microorganisn and mcinmali.an cells - instead of rodents -
to identify chemicals that cause mutations are sufficiently reliable for most regulatory and 
manufact1.ring decisions, according to a recanmendation of a National Research CoLJ1cil (NRC) 
canmittee. In a repC>rt to the Ellvirol'Jllental Protection Agerey, the committee proposes that 
more expenslve tests W:: th mice be reserved for the relatively few cases where the results of 
the simpler tests are ambigoow or W'lere a cl'enical is widely used. The report, "Identifyi~ 
and F.stimating the Genetic Impact of Oiemical M.Jtagens", also recanmen:is that EPA adopt a 
t1o«>-tieret:I screeniqi; process for envircnnental cl'enicals. At the first l<..'Vel, the chemical 
~uld be tested on the bacterillll Salmonella an:i oo mouse, Chinese ll:IJDster or ht.man cells in 
cul ti.re. If these tests are negative, the chanical is prest.mol not to be a manmal ian muta
gen; if t11«> or more tests are JX>Sitive, the chemical is preslmed to be d~erous. &it if 
only one test is JX>sitive, screening should move onto the second tier, in which Drosophilia 
fruit flies are exJX>sed to the chemical and the offspring are observed for signs of genetic 
changes. If no effects are ::ieen in the second tier, the ccmpot.nd is assuned to be norrnuta
genic. (Soi.rce: Chemical Week, 23 February 1983.) 
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USA 

Functioning genes were SlEcessfully mCNed tran bact.eria into plant cells by ~nsanto 
(St. Louis, USA) researchers and a Ellropean team of plant molecular Liologists frcm t.he Klx 
Plank Institute (C.Ol~ne, Federal Republic of Germany) am the lhiversity of Chent (~lgi1.111). 
The research marks a StCcessful breakttr0l.1!;h in using mA te'.!tnol~y to ~ineer am improve 
plants genetically. The ~nsanto group pl~ed the gene that inactivates the antibiotic 
kannan)'Cin into petlllia cells growi.~ in vitro. The genes were transferred :Jlto the 
plant cells by the Ti plasnid, a circular molE£ul.e of mA frcm the bact.eri1.111 Agrobacter 
t1..1Defaciens, otiich can L'lfect many plants with tuners; however, when properly manipulated, 
the plasnid is a useful means of tran.sferr~ genes into plant cells. 

Al tho~h the genes for antibiotic resistame can conviooingly be mCN8i into plant cells, 
it is lllCertain otlet.her th>se cells C'n be ma:ie t.o grow aoo flllction in intact plants. The 
recently developed methods, however, should work for transferr~ genes for valuable traits 
Sl.X!h as resistaooe to diseases, herbicides, or insects. 

New techniques that stbstantially increase t.he scale on liilich manmalian cells can be 
grc¥1 in culture have also been developed by researchers at ~nsanto. Alth>~h microbi<r 
l~ists can grow b~terial cells in batches of 50,000 gallons or more, maamal.ian cells are 
ml.X!h more difficul.t t.o grow on a large scale. With mcrlerate-scale (4- am 44-L) reaction 
vessels, continoow profusion is ~ccmpli.shed by attachi~ a satellite vessel containing a 
cyliOOrical f1lt.er, liilich retains the cells. Rat t1.111cr cells were gr<M'l in the perfused 
vessel and in a conventioml one. The cells' growth rate was about the sane in each system, 
but cell density was 25 times in the perfusion reactor. All t.he cells remained alive in the 
reactor, versus a 30 per cent loss due to cell death in the conventional reactor. (Source: 
Technology Update, 5 Febn.ery 1983.) 

USA: Genetic testing methods 

The City of Hope ~ical center am Research Instittt.e has developed a general detection 
method for defects in a person's genes that ooul.d lead to early diagoosis and treabnent of 
diabet.es, multiple sclerosis, muscular dystroJi1y and cancer. The Office of Tectnology 
Assessnent has also issued a new reix>rt on genetic testi~ of workers following a i;revious 
survey which showed that 59 of 366 lead~ US firms alreaiy use or plan t.o use genetic tests 
in the next 5 years. The tests coocern genetic screeni~ to determine traits that would make 
a ~rker susceptible to disorders frcm certain exposl..l"es and genetic mcrdtori~ to spot 
chrcmooomal changes that could be linked to chemical exlX)sure. Even tho~h worlrers ~ul.d 
benefit frcm sl.X!h t.ests, questions have arisen regaro~ i;riv~y, discrimination and other 
tectriical isstEs. Scene lllions feel that these tests coul.d become µart of a w:>rker' s health 
record and create an army of '1.11tou::hables' liilo are l.l'lable to get jd>s. (Extracted frcm 
Technology Update, 5 Febn.ery 1983 aoo 12 March 1983.) 

USA 

An interageooy worki~ group on biotectnology has been established by the U3 Office of 
Scieooe & Technology Policy to assess the need fbr govemnent ix>licy that woul.d sustain US 
scientific and t.echnological leadership in the vastly growing field. The group will evaluate 
the economic and national security implications of biotectnology transfer to other cOll'ltries 
via usual scientific am camnercial channels. (Soiree: Technology Update, 29 Jam.ary 
1983.) 

USA 

The impact of genetic manipulation on society and m8ii.cine was reviewed by 
A.G. 1-btulsky, Director of t.he Center for Inherit8i Dise::lSes, University of W:lshington 
(Seattle) in a recent paper. ti.man be~s have been manipulating the genetic characteristics 
of plan ts and animals since the introdl.X!tion of agricul. tlre. Indirect manipulation of hl.Jllan 
genes occurred with widesprea:l use of public heal t.h and medical measires that preserve genes 
causing disease. The JX'odl.X!tion of biologicals by DNA tecmology rai3es a few ethical 
problans. Predictive m8ii.c~ in liilich genetic markers (incltiiing DNA variants) are used for 
ant.enatal and i;re-clir.ical diagnosis of genetic di.seases and SU3Ceptibilities pose new 
questions of confidentiality, private versus s:>ciet.al goals, aoo self-detenaJnation. ~en 
nonnal OOA is used to treat the somatic cells of patients wit..h hanoglobinopathies aoo other 
genetic diseases, no new ethical i;roblans arise beyond th>se presented by any novel theory. 
In contrast, manipulation of mA in hunan fertili7.ed eggs w:>uld oonstitute a qualitative 
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departtre fran previous therapies since this wuld affect f\Jti.re generations. In order to be 
able to malce wise decisions on these matters the pd>lic must be well informed. Thus, fonnal 
and infonnal ed~ation in hunan biology ard genetics must be improved at all levels. 
(Sotrce: Technology Update, 5 Febn.ery 1983.) 

PATENI'S 

Patents for monoclonal antibodies 

Nine moooclooal antibodies that detect lympD;>cytes, mcn>cytes, and certain sets 
of huaan ::et,jrocytes have been patented by Joms:m & Jomson' s <rtlD lharmaceutical 
(New Erwswick, N.J.). The three cell types play a significait role in the body's i.mmine 
system. &ibclasses of t.he moooclooal antibodies, the canpany says, may act to "help" or 
"suppress" certain iam.rle functions. Clinical test~ is Ulder w:i.y to evallste the anti
bodies' diagmstic applications in autoi.mmiie diseases, s~h as rhellllatoid arthritis, am for· 
:i.mmulodeficiency states, such as leukemia and lymptuaa. (Sotrce: Chemical Week, 9 March 
1983). 

Prevention and dealing with scientific mi.sconduct 

In an attanpt to restrict scientific ft'aoo, a c<Jlllli.ttee set up by the tt>int Sinai 
Medical C.entre at New York have laid d<M'l five guidelines to prevent a repetition of a recent 
case in ~ich the C.entre w:i.s involved. The::ie are: 

1. That faculties must present li«>rk frequently at SE111inars insidt: and outside the 
Centre am in peer-reviewed jatrnals; 

2. That laboratory heads must take responsibility for the quality of the research; 

3. That all co-authors must be prepared to back wric irinted tl'lder their n<111es; 

4. That guidelines for reporting data in grant applications be set; 

5. That a ccmmittee be set up to create and maintain specific rules to avoid research 
miscorxi lX! t. 

The Asoociation of American lkli.versities and the Association of Americai ~aical 
Colleges aloo advise that institutions should set d<Ml in witi~ woo is responsible for the 
quality of research, with special attention to the s~rvision of large research projects. 
Research centres should have clear rules for deal~ with frau1 and these should be set out 
in a handbook and there should be an established procedtre for fl:l.irly investigating accusa
tions of miscorxl~t. 

A strVey of how 747 American research facilities tBn1le miscondl.l:!t is ctrrently under 
prei:aration by Harvard University and sl'x>uld be available later this year. (Extracted fran 
New Scientist, 6 January 1983.) 

Cohen/Boyer patent 

Stanford Univereity (Stanford, CA) has decided its i.iprecedented decision t:> keep its 
files on the Cohen/Ebyer ~tent open to the public litBS a mistake. So it is closing the 
files intil the application is canplete. Stanford feels the public has misinterpreted the 
Patent Office's formal rejection, which does not mean that the patent application is 
necessarily deed. 

The tw Cllifornian inventors of the standard tecmique for gen~splic~ waive::! rights 
to almost $400,000 in royalties last year. 

Herbert Ebyer donated his mlf-smre of the $472' 000 due to the University of 
Califomia-San Francisco. It will be plo1.ghed back into biochemistry research at the Unive~ 
sity ~ere Ebyer is professor. At Stanford University, the $157,000 due to Stanley Cohen, 
ProfeMOr of Genetics, will be used for the Medical Dean• s Fellowship F\Jnd. 

Licensing of the tecmique raised a total of $1. 5 million for the two 1.11iversi ties la3t 
year. $200,000 was set aside as a "litf8ation reserve!' to fight chall~es to a second 
patent application oovering proch.X!ts of the tecmiques. (New Scientist, 16 DeC811ber, p. 710). 
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St.anfora al.so received $1'70,000 fran the licensing of the Boyer-Cohen technique. So 
far, 73 companies have paid an initial $10,000 fee and an additional $10,000 annually to use 
it. 

The division of spoils from the gene-splicing technique llBY soon be canplicated if a 
claim by Dr. Robert Helling from the University uf Hichi.gan that he was also a co-inventor 
succeeds. 

The annual report of Stanford's offk<: of technology licensing shows that the univer
sity received a gross income of $2.5 m.Eiion from licen.~ing in 1981-82, involving 56 separate 
technologies. Thie, the office says, is nvre than any other US university. (Source: 
New Scientist, 13 January 1983 and Genetic Technology News, January 1983, address: 158 
Linwood Plaza, Fort Lee, NJ 07024, ll')A.) 
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PATENTS 

ISSUING 
COUNTRY & 

PATENT DATE 
TITLE ASSIGNEE NUMBER GRANTED DESCRIPTION 

Protein Hybrid Hawing Cytolox- Teijin, Ltd, us 4368149 1111/83 A prolei11 hybrid prepared by bonding an lg specific for 
icity a11d Process for 8'e Prepa- Japan a cell to be killed, to a protein-synlhesis-i11h_ibiling pr~ 
ratiori Thereof tein from Momordica dtalanfia_ 

. 
Di reel Fer"'*' 1 a·on of 0-x,. Purdue Re- us "368268 1/11/83 A yeast mutant, Candida strain, 1hat Can ferment 
IOH to Edlanol .,, • x~ search 0-xylose directly to ethanol with at leut 80~ yields. 
Fermenting Yeasl Mutanl Foundation 

Epoxidalion of t.m.. .-.<>lefins Exxon Re- us 4368267 -1n1183 A process for epoxidation of certain olefins. dienes, 
search & or vinyl aromatic compounds bf reacting the com-
Engineering pounds with methylollophic bacteria, or genelically 

engineered variants 9' such bactaria. under aerobic 
conditions. . 

Process for Pn:lducing Food Inst National de us 4368269 1n1/83 A mechod for obtaining a new strain of the fungus 
Proteins of FUllpl Origin from la Recherche Trichodwma album, mMf a process for recovering food 
Multicellular Organisms Fer· Agronomique, proleins frc;m the fungus. 
mentation ~ Mid ~ Paris 
teins So Praduc:911 

Production of Micirobial Cells Sekisui Kagaku us 4368271 1/11183 A process for producing microbial c:elJs of Ftavobacte-
from Methanol Kogyo Kabu- rium rosaenis and Flnol»cterium methanolicola in a 

shiki Kaisha medium contaiining methanol as the major carbon 
and Yoshiharu source. 
Miura 

Immunization mpinst Group B Harvard College us '1367221 114/83 A method of immunizing humans agairist group B 
StreptocOCci streplOcoc:ci by injecting them with a hyperimmune 

globulin fraction; the globulin fraction is obtained 
from humans injected with a streptococcal Group B-
specific polysaccharide antigen. 

Method for Micrabial Polypep- Genentech us -'366246 12/211182 Method for microbial praduction of a polypeptide us· 
tide Expressiaft ing a plumid that codes for precursor protein. e.g., a 

Jj-gal-somatostatin fusion protein; the precursor pr~ 
tein has a cleavage site next to the desired protein. 

Monoclonal Antibody to a Ortl"IO us 43&4937 12121182 An MCA that reacts with all human T cetls af'\d most 
Human T Cel~and .._.h- Pharmaceutical human thymocyles. but not with proth7mocytes: it m·ay 
ods of Preparing be useful in diagnosis and treatment of myas!henia 

gravis, multiple scierosis_acute graft versus host reac-
tion, and other immunoregui.tory conditions. · 

Mo:ioclonal Anlibadf 10 'J Ortho us 43&4936 12121/82 An MCA that reacts with human rnonoc:ytes and granu· 
Human MOftOCJ't Antigen and Pharmaceutic.al loqtes. and that mar be useful in diagnosis and treat· 
Me:hods of p,.._;."lCI SINne ment of biliary cirrhosis. eerty Hodgkins disuse. hyper 

lgE, and othet im1r.unorogulatory conditions. 

Monoclonal AnliboclJ to a Ortho us 43&4935 12121/82 MCA.s ttw react wi1h 95%. of normal human thy· 
Human ProHIJllllOCYle Antigen Pharmaceutical moc:ytes. as well as with a human proth)'mocyte anti· 
and MethOds of PNpering Same gen and a leukemic: T-ALL cell antigen. 

~onoclonal AnllbodJ lo a Ortho us •3&49J.4 12121182 MCA.s tha1 react with nrfJ human thymocyte and stage 
Human e.tfJ TllJlllOCYle Anti- Pharmac:eutiul I human leuqmic T-ALL cell utigens. 
gen and MMhodl far Pr9pering 
Same 

Monoclonal ~ lo a OrthO us •3&4933 12121182 An MCA lhat reacts MU\ about 7oi. of normal human 
Human n,,..._,.. Mligen and Pharmaceutical thyrnoc:ytes. and lhal could be~ In diagno~s and 
Methods of Pw...,..ig S... treatment ot biliaty cinhosis. mpattienia grav11, hyper· 

lgE and oChet immunoregulatory diMatn. 



TITLE ASSIGNEE 

Monoclonal A!"libody to Human Ortho 
C)10toxic ;and Suppressor T Phannaceutical 
Cells and Methods or P~ 
Same 

Extr;:ction of lnterleron ln:m Schering Corp. 
~cteria NJ 
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iSS.UirtG 
COUNTRY t. 

PATENT DATE 
NUMBER GRANTED DESCRIPTION 

US (3~932 12/21/82 MCAs to hurr::in cytotoxic and suppressoc T cells th.;: 
could be used in di;,gnos<s and trratment of bilo<1r1 
cirrhosis, multiple sclerosis. hJPef' lgE and other im
munor~ulatory d1seu.s. 

12121/82 A method of extracting lfH.AB ltom IFN-producinJ 
bac!erial cells_ 

Recomb.nant ONA Transi. Univ. ot Cali- US 4303377 12!14182 rONA trans:er vectors coding fOr human chorionic 
somatom;amm:1tropin and fOt HGH. Vectors •~- Berkeley 

Cyto:oxic Protein Hybrid and Teijin limited. 
Process for the Preparalion Japan 
Thereof 

Hybrid P1asmid and Process of Upjohn 
Making Same 

~dwich lmmunouuy and Palo Alto Med
Compositions tor Use TheNin ic:al Resurch 

Foundation. CA 

Complement-Fixing Monodonal Ortho 
Antibody to Hu~n T Cells and Pharmaceutical 
Methods or Preparing S... 

Ultrapurification of Factor ¥81 Scripps Clinic, 
Using Monoclonal Antibodies La Jolla. CA 

Autonomously Replialing DNA George Pieeze-
Containing Inserted DNA nik. New York. 
Sequences N.Y. 

Anti Thy 1:2 Monoclonal Anti
body·Ricin Hybrid Utilized as a 
Tumor Suppressant 

Oawid Neville Jr. 
and Richard 
'foule, Be
~.MD 

S;:>ecific DNA Probes 
Diagnostic. Microbiology 

in Univ. of Wash
ington. Seattle 

Detection and lsol;ation of En- Harvey Ruhin. 
dorphin mRNA Using a Syn- San Diego. CA 
thetic Qhgodeo•ynucteolide 

(.SOJJ'<:~: Telee;en R£:pxter, February 1963) 

us 4363758 

us 4362816 
& 4362817 

us 4361647 

us 43615'9 
& 4361550 

us "361509 

us 4359535 

us 4359¢57 

us 4358535 

us 4358586 

12114182 

12/7/82 

11/3<¥82 

11/3o.i82 

11/16182 

11/16182 

11/9i82 

11/2,'82 

A cytotoxic ·protein hybrid prepared by bonding 2 

protein-synthesis-inhibiting subsUrlc:e obtained fror.i 
Phytolaca americ.na to an imn"1noglobulin th~: 
binds selectively lo an anfi9en on lhe cell to be kill~ 

A hybrid plasmid cloning ~ lhat is derived from 
Str~tomyc~s chl'OmOSOl'IW ONA and p8R322, an:! 
that con~ins a tunctio~ tel D9fle promoter. 

A sandwich immunoassay lar Torapluma gondii
whieh can cause jaundice ..t bepalomegaly-usins 
MCAs or other antibodies. 

Various MCAS tl-"lt react with 9-lariT c:.lls, includinc 
MCAs that r• . , with T cell dlranC IJmphoblastic 1~;. 
kemia cells, and MCAs that can be used in di;agnosi; 
and trealm<nt of biliary cin"°9is. multiple sclerosis. 
mononucleosis, ttYPer lgE. and aa.r immunoregul.a· 
tory diseases. 

An improved method for pnpanng Factor Vii 
pl'OCOagulant protein using MCAs.. 

An autonomously replicating. transferable DNA ele
ment, with an oligonucleotide sequence-such a~ < 
structural gene-inserted ar a sit• not previous!) 
$U$Ceptit:~ to REN cleavage. 

A cytotoxic MCA-ric'n hybrid prueein use<1 to suppres: 
murine lymphomas. 

ONA probes, complementaty in sequence to part o! 
pathogenic mic:o-otganism"s gw.ome. are us!!d as /J 
siru hybridization ~ro~es IO detect t:te pathogen ii 
ciinical ~mptes. 

A 15-~se synthetic DNA molecule used as a hy!:lrid•Z< 
tion probe to endorphin mRNA from hu:n;an or rat::::j 
cells; the endor;>hin mRNA can th9f'I be translateC: ~ 
cONA and cloned. 



Date 

14-15 April 1983 

16-22 April 1983 

18-22 April 1983 

18-22 April 1983 

21-26 April 1983 

23-30 April 1983 

26-28 April 1983 

1-4 May 1983 

4~ May 1983 

10-13 May 1963 

24-25 May 1963 

29-31 May 1963 

7-11 June 1983 

8-1 O June 1983 
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MEETINa5 

Title 

Bianass as a Soiree of Industrial <hmicals Conference, 
Paris, France. Contact: H. Heslot ard R.Villet, Institute 
National Agronanique, AIEPRINA, 16 Rue Clau:1e ~mard, 
55231 Paris Cedex 05, Fran!e 

UCLA Plant fot>lecular Biology Ccnference, Keystone, Colorado 
Contact: OCLA SymposiU11, fot>leculcr Biology Institute, Uni
versity of California, Los Angeles, California 90024 

9th International Yeasts ~ialized ~ii.ID, 3nolenice 
Castle, Czechoslovakia. Contact: A. loclcDva-Kratochvilova, 
Institute of Chemistry, Slovak Acaimy of Sciences, 
Dubravska Cesta, 842 38 Bratislava, OIJech>slovakia 

'rnG Biology of the Interferon System International ~eting, 
Rotterdan, Netherlands. Contact: ~ress a.ire.au nu, 
P.O. Box 2<JT, 2501 BD'~gravenmge, Netherlan:is 

UCLA Biosynthesis of the Photosynthetic Apparatus: f't>l~

ular Biology, Developnent an:1 Regulat~ Symposi.l.ID, Los 
Angeles. Contact: UClA Symposh• fot>lecular Biology 
Institute, University of California, Los Angeles, 
California 90024 

UCLA Prot.ein Transport & Se::?retion Coo~rence, Keystone, 00 
Contact: OCLA SymposillD, fot>lecular Biology Institute, 
University of California, l..o3 Angeles, California 90024 

Biologic Diagnosis & Treatment of ttU.ignancies Conference, 
Geneva, SWitrerlard. Contact: Ir. W. Hennesses, Scien
tific Ser. etary of JABS, Willad~ 37, ch-3006 Bern 
SWit:rerla.00 

A3'I Gene ~nipulations in the Exploitation & Stu:1y of fungi 
Conference, South ~nd, IN. Contact: Mildred Sctn.ertznau 
A3'1, 1913 I St, tli, Washington, D.C. ~ 

Biotech 83 Conference, Londoo, 
ference Ltd. Argyle fbuse, 
Middlesex, UK 

UK. Coot.act: <.nline Con
Nort.h¥>01 fH.lls, HA6 1TS, 

5th Bi.otecmology for F\Jels & Olemicals Sojmp, Gatlinburg, 
TN. Contact: C.D. Scott, ORNL, P.O. Box X, Oak Ridge, 
TN 37830 

Stony &-ook Experimental "'1nipulati.on of Gene Expression 
Sym, Stony &-ook NY. Contact: Stony !rook Sym, DeIIirtlllent 
of Biochemistry, SlflY at Stony !rook, Stony &-ook, NY 11794 

Medic Oinada 83 Conf, Edmooton, Canada. O:>ntact: Robert 
S First Inc, 707 Westchester Ave, ~ite Plains, NY 10604 

27th Wind River Genetic Excterge Coof, F.stes Parle, CO. 
Contact: Donald fot>rrison, Deparblent of Biological 
Sciences, lkliversity of Illinois, Box 4348, Chicago, 
Illinois 60680 

EMBO Coronaviruses - tt:>lecular Bl.ology g. Pathogenesis ~rk
shop, Zeist, Netherlands. Coot.act: Ir. Peter J.H. lt>ttier 
Inst of Virology, Veterinary Faculty, St.ate lkliversl. ty, 
Yalelaan 1, 3508 TD Utrecht, Netherlards 



Date 

19-23 June 1983 

24-29 July 1983 
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Title 

33rd Annual Canadian Society of Ki.crobiol~ists Conference, 
Winnipeg, K:lnitoba, Canada. Contact: N.R. C.bell, Dept 
of Microbiology, University of K:lnitoba, Wimipeg, K:lnitoba 
R3T <N2, Canada or ~ting Secretary, Canadian Society of 
Microbiol~ists, &Ute 500, 85 Albert St, ottawa, Ontario 
KlP 6A4, Canada 

European Bioch!Dical Societies Fedn 15th ~ting, lrmsels, 
Belgiun. Contact: 15th FIBS ~ting. lrussels, Interna
tional Conference Centre, Pare des Expositions, B-1020 
Brussels, Belgita 

12-16 August 1983 6th International Protoplast Symposiim, fBsel, Swi.tzerlam 
I. Potrykus, Friedrich Ki.escher-Inst, P.O. lbx 273, 
CH-4002 Basel, Swi.tzerla.00 

21-23 Septenber 1983 Advances in Fermentation Conference, Londm, UK. Contact: 
AlF •83 Conference Secretariat, c/o Proces.ct Bl.ochemi.stry 
Penn &use, Riclallanswrth, Great lritain WD3 1SN 

11-14 October 1983 1st Intemtional ft>lecular Genetics of the EB.cterial Plant 
Interaction Sym, Bielefeld, W. Gersuiy. Contact A. Puehler 
University Bielefeld, Fakul.tat ror Biol~ie, Postfach 8640 
48:>0 Bielefeld 1, W. Germany 

(Source: Telegen Reporter, Febn.ary 1983.) 

PUBLICATICWS 

New bulletin on biotechnology 

The Royal Society of Cllemistry is lainchif'l8 Ulrrent Biotechnology Abstracts this year, 
covering papers, patents and articles fran all fields of bioteclmology, based oo approxi
mately 150 jOQ"Dals of all types aoo will have an extensive indexing SJStEIB. It is roped a 
canputer-readable database could be prc:Nidoo at sane future date. (Soiree: Aslib 
Information, Vol. 11, No. 3, K:lrch 1983.) 

New monitor of Japanese industry 

A new monitor of Japane5e industry aoo technology, Japanscan, is available in English 
and is an in-depth analysis and datafile on jilarmaceuticals, bioscieree, food industry, 
ceranics aoo glass, medical/pharmaceutical equipnent and technology, and environaental health 
and pollution. The mooitor gives a canprehensive coverage of Japan's scientific am indus
trial publications, with easy aoo cost-effective access to that data. further infonaation 
can be obtained f\'"cm Ml.t:.alca, 3-5 Tavistock Street, Leanington !:4>a, warwickshire CV32 5PJ, 
United Ki f'l8d<JD. 

UNIOO DOCllllents: 

ID A«J. 384 /4 I 
Rev.1 

ID A«J. 384 /6 I 
Rev. 1 

IDA«>. 384/13 

LtHOO/IS. 372 

Genetic Engineeri~ and Biotecmol~ and Developing Comtries: Directions 
for Action 

IJlplications of Biccnass Energy Technology for Developi~ Comtri.es 

Blotecmol~ arx1 Enzymatic Conversion of f.elluloee: Fl.mdaDentals am 
Applied Aspects by A.A. Kle:.ov 

lllIOO Directory of Industrial and Tecmol~ical Research Institl.Les: Indus
trial Conversion of Bianass 
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Ccxnpany News 

For those who would u·:e to be kept informed of whcis doing what in the biotechnology 
business, one source is a twice-monthly newsletter called Abstracts in BioCcmnerce. Further 
infonietioo can be obtained from the publishers, IRL Press, P .0. Box 1, Eyn.sham, Oxford OX8 
1JJ, United Kingdom. 

Biotechnology 

A study by a US consulting finn claims that the new technology associated with genetic 
er. ·ineering will not revolutionise industry. Instead, says the study, it will allow the 
economic and c<xq:>etitive productioo of certain important specialties. In five volumes 
totalling mre than 900 pages, 'The l::asic economics of fenll:!ntation processes based on 
genetic engineering' claims that these routes to new products have some .serious eoonomic 
disadvantages. F\!rther infonnatioo is available frcxn Bernard Wolnak and Associates, 
360 N. Michigan Avenue, Suite 7CXJ, Chicago, Illino.is 6CXJ01 (Tel: (312) 782 4926). (Source: 
Chemistry and Industry, 21 February 1983.) 
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"POR NE\-: S.JBSCRIBERS ONLY: 

UNITED NATIONS • NATIONS UNI ES 

t·NtTED NATK)NS INIJ1l7STRIAL D£Vl-:J.OP!"411-::-..T OR<O-.\SIZ.\TIOS 

UNIOO MAILING L•Sl' QUESTIONNAIRE 

Genetic Engineering and Biotechnoloby Monitor 
(Code: 503) 

.._DOIMIUllG LIST.~ INFORMATION RCTION, 

P.O. BOX ... /lr1 .. VIENNA, AUSTRIA 

Type or print dearly (one l•tter per box) and i.aw 1 is-~ each word 

NAME (underliM f1mily NITl9) 
----- - ------- - -

TITLE OR POSITION 
------ t--.--~ 

ORGANIZATION -H------ -· -- --------------- -- - ~ --
STREET AND No. (or P.O. Box) 

' 
CITY AND STATE OR PROVINCE I 
COUNTRY 

l'LEASE DO NOT WRITE IN THESE SPACES 

--

5/A D CISP.CODE D COUNTRY ITJJ 
CITY U_Ll I I I I I I IJJ 
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