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Dear Reader, 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

Genetic Engineeting 
and 
Bio-technology Monitor 

Issue Number 13 September/October 1985 
.. 

15357-
Many of you may have heard by now via the media that UNIDO has been converted 

to a specialized agency of the United Nations system. At the General Conference of 
the newly independent organization, held during August at the historic Hofburg in 
Vienna, Hr. Domingo L. Siazon Jr. was elected Director-General of UNIDO for a 
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four-year term. Hr. Siazc~, who is well-known to Vienna's international community, 
had for many years served as Ambassador of the Philippines to Austria and Permanent 
Representative of his country to the United Nations Office in Vienna, the 
International Atomic Energy Agency and UNIDO. Mr. Siazon succeeds 
Dr. Abd-El Rahman Khane who had been Executive Director of the former UNIDO for 
more than ten years. 

In this issue of the Genetic Engineering and Biotechnology Monitor you will 
find a brief report on the International Workshop on Biotechnology in Agriculture 
which was held in September in New Delhi, India. This was the first of a series of 
workahops on specific research areas of the work of the International Centre for 
r.enetic Engineering and Biotechnology as had been recommended by the Panel of 
Scientific Advisers. The purpose of these workshops is to give a sharper 
definition to the research needs in broadly specified areas and particularly those 
pertaining to the needs of developing countries. The next worksho~ is scheduled 
for ~ to 7 March 1986 to be held at Trieste, Italy, and will cover enzymes, 
including protein engineering, pharmace~ticals, vaccines, hormones and other 
synthetic polypeptides, bioprocessing, polysaccharides and hydrocarbon-microbiology. 

In this issue you will also find an index of the various items included which 
may make it easier for readers to locate their areas of specific interest. While 
on the subject of readership, we would greatly appreciate hearing from our readers 
whether they have any suggestions as to its further improvement bearing in mind 
that the Monitor's purpose is purely to inform on latest developments. 

V. 8S 36777 

K. Venkataraman 
Special Technical Adviser 

Compiled by tht Technology Progr1mmt of UNIDO P.O. Box 300, A·1400 Vitnna, Ausiri1 
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A. POLICY, MEWS AMD OTHER EVENTS 

Unido Neva - The ICCEI Workshop on Biotechnology in Agriculture 
17-22 Septeaber. Nev Delhi, India 

The first ICCEI workshop vas held on 17-22 Septe.ber 1985 in Nev Delhi, India. 
Scientific papers vere presented by 18 invited scientists following a keynote address given 
by Dr. H.S. Svaainathan. a aeaber of the PSA. Several representatives froa ICCEB aeaber 
countries (Italy. Pakistan. Cuba) and froa international agencies (FAO/IAEA Joint Prograaae. 
UllEP, UllESCO) also attended and took part in the discussion. 

The vorltahop schedule that the participants faced upon arrival in Nev Delhi vas very 
full, peraittina too little tiae for discussion and the drafting of reco.aendationa. 
However, the logistic problems that prevented the attendance of several oi the invited 
scientists, also peraitted the prograaaae to be relaxed and rearranged. so that :hre~ 
half-days, on consecutive day•. vere devoted to the discussion and drafting of the workshop's 
rece11111endationa for a research agenda in plant biotechnology for the ICCEB. 

The participants divided into four vorlting groups. each addressing a different technical 
area (~ene transfer and vectors. genes of agricultural interest. nitroge~ fixatiun, and 
culture and propagation). The 110rale and the enthuaiaaa of the participants in addressing 
the task they vere aaked to perfora vas very high. Some of the participants haJ spent a lot 
of tiae before coaing to Nev Delhi thinking about hov to set up aeaningful progr..-e• in 
plant biotechnology at the ICCEI vith so lit:le resources and aanpover. The laboratories of 
l90St of the participants, vho vork only on a single project usually have 10 or more Ph.D. 
level scientists. The scientiats. confronting the ICCEI for the firsr tiae, .. de a nuaber of 
aeneral observations and set forth certain criteria neceesary for the ICCEI to achieve its 
objectives in sd~ition to aakina apecific technical recom11endations. 

The recoaaaendation•. in addition to certain aeneral requirements set for~h for the 
ICCEI, exaaine both the biotechnoloaical tool• that the ICCEB should try to develop, and the 
range of crop plants on which nev and existing tool• should be applied. While the 
reco..endationa encoapasa far 110re than the resources of the ICG!I vould permit. the 
participant• eaiphaaized the importance of selecting one or a fev projects froa among those 
augge•t•d, as peraitteJ by available reaour~e•, and warned against the teaptation of tryin~ 
to do too .. ny things and thus not being able to do thea vell. The recomme~dationa ~•present 
narrowing of the general re.arks on plant biotech~ology, discussed i~ previous UNIDO papers 
on the vork prograaaae, vith a recognition of the fact that it vill be the Director and 
scientific staff that should aake the final selection of research projects in plant 
biotechnoloay. Recoaaaendations aade at thi~ workshop should also be useful to those who 
formulate vork progr ..... a for affiliated centres or other research centres devoted to plant 
biotechnolo~y in developing countries. 

UN and other or1anizationa' nevs 

UN apposiua in Hun1ary 

A United Nations syapoaiua on "The laportance of Biotechnology for Future Econoaic 
Development", organised by the UN lco-ic C:O-iHion for lurope (ICE) in June 1985 at 
Sseged, Hungary. brought tcgethar delegate• f~oa 17 countries jnclUC:ing th.! U.S.A., Canad,, 
Australia. Japan and China during June 1985. 

"Europa WH said to be vanishing in the taihtreua of ths U.S.A. and Japan", recording 
to larry McSwaney of the Iriah Republic. vho repraHntad the luropun lconoaic C-Unity at 
the Syapoaiua. The u.s. practice of eatabliahing nev, aaall co.serci ~l\y oriente~ a.o 
coapanies aiaed at future aarkets in g-.netically engineered products vas held up as rn 
auaple for Europe to follow. Moat delegate• - laatern and Westerr. - cP1phHized the 
villingnaas of their countriaa to support international co-operation both between 
inatitution1 doing baaic research and induatria\ly batvaen coapani:1. a.a. Van der He~r, 
secretary-co-ordinator of the Netherland• progra ... coamittec o~ biotechnology, 1tr~•••d that 
such co-operat:on would avoid duplication of rea1arch and would str~ngth•n the position of 
the European econ011y vi•-a-vi• ita co:apatitor countries. 

A• Klaua A. Sahlgren, the !Cl'• Executive Secretary, pointed out in hi1 openin1 
1uU•ent, the Sy•po1i .. had to addreu iaaua1 of biotechnology "aainly in the Ian-Were 
contlJXt". 

Sc.viet apaakers ~·•ported that by 1990, a c:oapuurized •y•te• of hish-capaciLy feraenters 
will be on line to produce 1i"1lr-cell protein froa n1tural gas and when a Soviet factory 
prodvcin1 fodder yea•t u•in1 oil pa~affina reache1 full capacity by the and of this decade, 
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it vill meet the nee~s for 15 years of the five countries that built it. Tite plant, at Mozyr 
in the Byelorussisn Soviet Republic, is the joint pr~ject of the USSR, German Democratic 
Republic, Poland, Czechoslovakia and Cuba. 

Other Soviet developments reported at the syaposium were: 

Streptokinase ianobilized by a nev approach r.t the All-Union Research Institute for 
Antibiotics and Medical Enzymes in Leningr4d. The aethod involves developaent of 
open •icrocapsules from linear veter-stable polymers on vhich hydrolases are iixed. 
A Swedish spokes .. n reported that KabiCen AB, Stockhola, has cloned the gene for 
tissue plasainogen activator, a protein free of the side-effects that li•it the uee 
of streptokinase in coronary artery disease. 

Increased antibiotics output by superproducing Strepto.yces strains, Moscow's 
All-Union Antibiotics Scientific Research Institute has developed a technique for 
amplifying extended fragments of the chroaosoiul DNA - up to 500 copies per genome. 

The Syaposiua adopted 39 "recom.Jendations" for upgrading biotechnology including 
national or international case studies to be performed befnre assessing the long-term 
i•pact of the release - deliberate or accidental - of geneticall~ engineered 
•icroorganisas into the environment. Legislation in this area vuuld be 
pre .. ture ••• However, a system of notificatioc should be established ••ong ECE 
countries; 

A seminar '~ the importance of biotechnology for food production and processing to be 
held in the uear future in order to clarify the input that biotechnology .:an hf.Ye in 
this industrial sector; 

Governments sho•Jld haraonize regulations, particularly vith a viev to easing the 
requirement whereby full toxicological protocols and clinical trials are nec.es~ary 
for new products derived from ••• biotechnology - especially when the traditional 
product can be shown to have corresponding cheaical structure. (Extracted from 
McGraw-Hills Biotechnology Nevsvatch, 1 July 1985) 

Nuclear techn1ques and in-vitro culture for piant i-erovement 
(A syaposiu. report) 

Biotechnology currently arouses a great deal of attention in developed as veil as 
developing countriee. There are expectation• of enonaou~ economic gains, so nobody want• to 
etay behind. The primary focu• of inveetaent and of vork ie on genetic manipulation of 
microorganisms which can easily be handled in an indu•trial way to produce desired chemical 
compound5. The continuous food ehortages in part• of our vorld, however, lead scientists 
also to look at the possibilitiee to use nev techniques in the development of better 
varietie~ of crop plant•. Man eucceaefully followed thie aim •ince he took up crop plant 
cultivation abouc 10,000 years ago. However, plant improvement is a never ending task. 

The Food and Agriculture OrganizRtion (FAO) and the International AtOlllic Energy Agency 
(IAEA), tkrough their Plant Breeding and Genetic• Section in the Joint FAO/IAEA Division, 
have paid attention to the need for further i•prove111ent of crop cultivars for more than 20 
yeare. The basie for plant breeding it euitable genetic variability and eince not all 
genetic variant• deeired by ••n are available in nature or i, ancient cultivare, •utation 
induction wae promotei •• a 11ean• to create additional variation for uee by plant breedere. 
Mutant germ pl••• in the meantime ha• succeeefully been ueed in at leaet 35 countriee to 
develop i•proved cultivare for agriculture and horticulture. IA!A rec~rd• li•t nearly 700 
•uch cultivars in 88 plant specie•. (Ref. IAEA Bulletin Vo.26 No.2 1984). So it i• clear 
already that natural and traditional ger• pl••• held in breeder'• collections and in so 
called gene bank• can profitably be eupplemen~ed by induced •utante. 

In recent year•, there have been repor•• that •utation occJr al•o durina in-vitro 
culture of plant •aterial without the application of ionizina radiation or other •utaaene ano 
that euch •utation• could aleo be u1ed by plant breeder• in their never endina taek to 
develop •ore productive varieti••· Therefore it appeared appropriate to diecu•• thi• eo 
called "•oiuclonal varhtion" and it• potential value in relation to the vast experience 
accU111Ulated already with reaard to plant •ucante obtained from rauiation and chemical •utagen 
application. Thie va• one of the pri .. ry topic• of the FAO/IA!A Sympo•iu• on Nuclear 
Technique• and In-Vitro Culture for Plant l•provement, held 19-23 Auau•t 198S at the Vienna 
International Centre. The •y•poeiu• vae attended by 141 participant• from 47 countriee and 
inte!nacional oraanisationa. 

Concerning the eo called "·'l!Uclonal variation" it wae concluded that it derive• frOtD 
different nucleat •• veil a1 cy~oplae•ic dieturbancee, including chroaoe011al aberration• and 
aneuploidy. ff~vever, the iwechaniams by which theee dieturbance• ariee are •till obecure. 

• 
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Provided that atrong aelection is applied. ae>11e of this variation could certainly be useful 
for plant breeding. 

On the other hano. there appeared to be more worries about difficulties in aaintaining 
ienetic idtegrity under in-vitro conditions rather than euphoria about additional variation 
(which could be obtained anyhow froa eKperiaiental mutageneaia). Genetic int~grity is need~d 
for aaking use of in-vitro culture. e.g. in virus-free clonal propagation of potatoes. 
ornaaients or fruit trees. It would b~ also esaen~ial for long tera preservatio~ in "g~ne 
banka" of gera plaaa that cannot be aaintained in the fora of seeda. Although it was 
confiraied that certain types of plant in-vitro culture are genetically aore stable than 
othera (e.g. shoot tip and aeriatea culture against aingle cell or callus cultures). the 
proble• is not eaay to solve. 

In-vitro culture techniques also offer opportunities for accelerati~n of the plant 
breeding cycle. thus it aeeaed aopropriate to review at the syaposiwa in which vay these 
techniques could profitably be used in connection ~ith mutation breeding using radiation or 
cheaical autagen1. Mutagens could be applied before or durinJ ~ulture. Mutant selection 
could be performed during or after cul:ure. Chiaer~s ariair.g from mutagen treatment of 
aulti-celJular tissue can be diasolved by aingle-cell derived embryonic cul~ures. Selected 
autant1 could be quickly propagated by in-ritro aicropropagation for the required teating of 
performance in the field. All these potential advantages were diacuased at the symposiu•. 
The papers presented indicate. however. that considerable research vork is needed in ••D} 
areas. to derive benefit• froa the techniq~e1.for plant breeding urogra.nes. 'nli1 applies in 
particular for in-vitro autageneaia and for in-vitro autant selection. where only few traits 
are amenable and the relationships to field perforaa .. ~e is dubious. (Ref. Mutation Breeding 
for Disease Resistance Using In-Vitro Culture Techniques, IAEA-TECDC~-·342, 1985). The aost 
critical bottleneck, however, is the rather liaited aucces1 in plant regeneration from single 
cells. 

This ia also the liaiting factor for another very promising technology: the uae of 
haploids (i.e. planta vith a single instead of double chroaosoae set). Haploid plants can be 
derived from i ... ture pollen grains by in-vitro culture of anthers. The single chrOtDOsome 
set theoretically vould allow easy recognition of gene eKpression and gene manipulation 
including autation induction. Subsequently, by chromosome doubling, nor.al but already 
h01110zygous diploid plants could be obtained for the development of cultivars. Unfortunately, 
for llOSt crop plants the frequency of 1ucce11 in obtainiag haploid embryos from anthers is 
very low, too low for reliab~e handling of breeding aaterial. 

Turning to more fundamental issues, the 1yaposium discusse~ a number of recent 
approaches of genetic engineering like protoplast fusion aided by gamma radiation, 
microaanipulation and transformation of p1ants using vect,r1. Particularly relevant from a 
pl3nt br~eding pcint of viev should be the possibility to obtain recombination of 
eKtranuclear DMA (located in cytopla1aic organelles) after protoplast fusion. All ~f these 
approaches are pl'Ollising, but likely they will make only little contribution to plant 
breeding in the near future. The ~ap1 in our knowledge of plant molecular genetics are 
startling and several speakers pol . ·d out that high investments for research vould be 
required to provide current days •u•tly empirical plant breeding vith new and efficient 
biotechnological tools. 

Social issues 

Mew US bioethics panel proposed 

Senator Albert Gore Jr. recently introduced a bill establishing a 15-member National 
eo.ai11ion on lioethic1, whoae mellbera would be appointed by Conareaa, specifically a 
Congreasional board on bioethica, and be drawn from a variety of backgrounda, including the 
general public. As enviaioned by Senator Core, the eo..i11ion would be independent, 
comprised mainly of non-acientiat1, and would aerve no regulatory function. Ita 1ole duty 
vould be to adviae Congre11, through report• and rec011111Sndations, on the ethical implications 
of advance• in technolo1ie1. The c0111at1sion would "provide a forum for the critical 
e~amination of the aany difficult and COllpleK issues preaented by the application of new 
technologies to h1111an being•"• according to the senator. Its firat ••ndated •tudy wo•Jld be 
on the ethical r••ific1tion1 of hu .. n gen~tic engineerina. (Source; Chemical and 
En1ineerin1 News, 17 June 1985) 

Interest in lonf-terw i-elication• 

There i1 growing intere1t 1mong public intere•t group• and regul1tor1 in the longer teni 
i.,lication1 of genetic engineering and biotechnolo1y. The luropean Parlia .. nt is to hold • 
hearing on 21 and 22 Mov .. ber which will provide a for1111 for •any of those who are concerned 
1bout the biofuture. A prime exa•ple of the way in which biotechnolo1i1t1 fuel 1uch concern 
it the work they ire now doin1 on herbicide tolerance gene• in crup plants. While 
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biotechnologi1t1 pr011ise genetical'y engineered crop plant• which can thrive vithout any need 
for agrocheaical•. the vork that soae coapanie• sre doing ia li~ely to produc~ the reverse 
result. encouraging farmers to use aore herbicides. In the United States groundwater 
pollution by at least 15 com110nly used fara chemicals has perauaded the Environmental 
Protection Agency that it should launch a aajor study of the problem next year. Mean""ile. 
in the ~. the Centre for Economic and EnviroNSental Development (CEi::Q) ~~• published the 
report of a .. etin1 on biotechnolo11 it convened earlier in the year. The Environmental 
Iapli~ations and Application• of Biotechnology is available from CEED, 10 lelcrave Square. 
London SVll 8PH or on 01-245 6440, price £2.00 Cincl. p • p). Anyone venting to knov vhat 
the enviroa.ental agenda for biotechnolo1y vill look like ahould ensure they have a copy. 
(Source: Biotechnology Bulletin. Vol. 4, No. 8. September 1985) 

Regulatory issues 

Japan eases r-DNA yeast guidelines 

A change in the recoabinant-DNA guidelines has .. de it easier to carry out research. 
Prime Miniater Yasuhiro Nakasone recently approved the Council for Science and Technolo1y•s 
(CST) plan to amend the yeast/virus section of Japan's six-year-old gene-splicing 
regulations. CST decided to update the rules to bring the• in line vith the latest aafety 
finding•. and because the U.S.A ... ae the same aaendaents some two years aao. The original 
guideline• listed only 105 1enotype1 of SaccharCl!lfces cerevisiae that could be used •• the 
recoabinant hosts at the lowest containaent level, P-1. Nov CST recognizes that 
s. cerevisiae poses no safety problems and allovs use of ~11 •trains w1t~out special pe~it. 

The council also recla11ified and expanded the list of virute• available for genetic 
engineering under the 1trin1ent P-2 and P-3 containaent. They include: 

Cali!ornia and Japanese encephalitis viruses 
Chinkungunya virus 
herpes-viruses allele• and saiairi 
hog cholera virus 
HTLV-I through III 
I.Qt viru• 
aonkeypox virus. 

(Source: McCrav-Hillt liotechnol,gy Nevawrtch, 2 Septembec 1985) 

Major change in US liott:chnology Science• loar.t_ 

A .. jor change in the creation and co...,osition >f the liotechnoloay Sciences Board {BSB) 
- the U.S. Covar-nt'• future "Super-lac" - vas di1cus1ed at a Cabinet Council •••ting on 
1 Augu1t. The propo1al was 1et forth in an internal ae110randua prepared by the Office of the 
A11i1tant Secretary for Health in the Uepartaent of Health and Hu .. n Service•, the agency 
de1ignated to hou1e the new beard. 

le1ide1 ISi'• oriainally announced authority to review application• f?r biotechn~loay 
experiaent1 1ubaitted to variou1 federal a1encie1 and "analy1i1 of broad 1cientific i11ue1 
involving r-DNA, cell fu1ion or other technique1," the aeaorandua e1tabli1he1 the additional 
aandate that the Board 1hall "develop guideline• and other docU11Cnt1 to provide technical 
guidance for 1cientific/comaercial endeav~ur1 that fall under ••• one a1ency." lt 1tipulate1 
that "current 'technical 1uidance' docu .. nt1 bein1 prepared by the RAC ••• for environmental 
releHe and on huaan a•n• therapy - 1hould be reviewed and proaulgated by the ISi". 

Thi• provition would apply "durina the tran1itio~ period" when the Board it beinR Ht 
up, with ten of it• 25 ... bar• 1elected froa pre1ent or foraer aeaber1 of RAC - th• 
lec0111binant-DllA Advi1ory COllllittee to Nl~, the National ln•titut41 of Health. 

On 22 January thit year, MIH had already 
propo1ed 1o.atic-cell sane-therapy protocol•. 
the Federal le1i1ter a revi1ed ver1ion of i'' 
grant recipient•. 

publi1hed a reque1t for public cot111ent on it• 
Thon, on i9 Au1u1t, the a1ency publithed in 

propo1ed action, but bindin1 only on it• ovn 

Although NIH ha1 never had any legal juritdiction over anyone alee, RAC'• experti1e and 
moral authority are widely recoanhed by aedical and induttrial reHarc:heu. who have 
voluntarily 1ubaitted their protocol• to tha advi1ory boJy for approval. The 1 Au1u1t 
.. aorandua vould forully liait RAC' 1 role to MIR-funded experiaenu. "With the 
e•tabli1haent of the ISJll", 1ute1 the docuaenc, "••• product applic:ation1 a1 veil a• fiud 
trial1 or clinical tri1l1 of product• that have been •ubaitted to the variou1 feder•l 
·•&•ncie1 for adaini1trativc review ••• vill be •pecific1lly exeapt froa juri•dic:cion ~f the 
MIH". (!xtrac:ted froa Mc:Gr~Hill1 Biotechnology Mev1v1tc:h, 2 Sept••b«r 198S) 
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DNA i112lant• in ani .. la challenged 

Jeremy Rifkin. a writer. activiat and peraiatent challenger of genetic engineering, is 
taking the US Departaent of Agriculture to court over a research progra .. e that ha• .. de 
dr ... tic progrea• in .. nipulating the gene• ~f ani .. la. 

The reaearch in question ia a project at the University of Pennsylvania, Philadelphia on 
the introduction of foreign DllA into the eabryoa of rabbits, •heep and pigs. It is the first 
tiae that anyone has introduced a foreign gene. The gene is a sequence that codes for the 
huaan growth horaone in commercially iaportant ani .. la, although the prospect of taraera 
breeding giant transgenic aniaala is still soae way off. Mot the least proble• is the 
question of vho would regulate such a practic~. The Reconbinant-DNA Advisor! Co .. ittee at 
the National Institutes of Health (MIH) is responsible for controlling research on genetic 
aanipulation that rect{Y•• government funds, but the US Departaent of Agriculture snd the 
Environaental Protection Agency both claia jurisdiction over the release of genetically 
engineered organi..s into the wild. 

Rifkin and a coalition of ani .. 1-rights groHps are testing yet another avenue for 
controlling this research. 1hey have .. de a case before the federal court that the 
Environaental Protcctien kgency should regulate the work at Pennsylva~ia, while it is still 
in the laboratory, because it violates the ani .. la' internal environments. 

So far, 1985 has been a •ixed year for Rifkin'• group, the Foundation on Economic 
Trends. At the end of May. the foundation won an injunction under the Enviro~mental 
Protection Act to stop the Department of Defense building a laboratory to investigate 
biological warfare. The department has aince agreed to carry out an Environmental Impact 
Assessment - a lengthy study required by the act - into the laboratory. Rifkin says the 
verdict will delay the project by at least six months. 

Last month, however, a court in Washington D.C. dismissed another plea by th~ Foundation 
llhich would have placed a nev legal hurdle in front of private co•panies planning to release 
genetically engineered organis... The case concerned a fira called Advanced Genetic s~i~nces, 
which last year voluntarily submitted a proposal to the Recombinant-OMA Advisory Coallittee 
(RAC). At the tiae, the comsittee was not able to approve experiment• because of a court 
ruling that arose out of a previous case that Rifkin had fought. (An appeal court overturned 
that ruling at the end of February.) 

On 11 February. meanwhile, Advanced Genetic Sciences withdrew its proposal fro• the 
RAC. In what one official called a "somewhat complicated argU11ent", Rifkin claimed th3t. 
because the firm had submitted a proposal to the RAC 1 it was nonetheless bound to accept the 
c01111ittee's findings. At the court hearing, however, the judge said that Rifkin'• group had 
"failed to pro11e tt.e existence of an enforceable MIR policy of regulating private firms". 
(Extracted fro• Mew Scientist, 25 July 1985) 

AIDS test on organs 

Health authorities in California have reqveated ~hat tiaaues and organs donated for 
transplant be teated for antibodies to the AIDS virus before they are considered for use. 
The State Department of Health Service• iaaued guideline• for the new ?Olicy which were 1ent 
to 1pera bank1 0 organ and ti1aue tran1plant unit• and local health departments throughout the 
1tate. B~t the move i1 purely precautionary at this 1tage. 

No case• of AIDS in California have been linked to transplanted organs or to artificial 
in1emin1tion, but it i1 known that blood, semen and other body f luid1 harbour the AIDS 
viru1. In Au1tralia, where 1oae 100,000 vomen have been artificially in1eminated since 1980, 
all 1pera bank1 were clo1ed la1t Noveaber after four women were found to have contracted AIDS 
froa donated 1e .. n. Clinic1 reopened in April after the government had impo1ed stringent 
1creening procedure•. (lxtracted from Nev Scientist, 1 Augu1t 1985) 

General 

Ji011edical Re1earch Center. Vancouver 

A new joint undertaking between the Terry Fox Medical Re11arch Foundation, a Canadi1n 
charity, and the W.llco .. Foundation of the U.K. will be 1et up on the Univ~r1ity of British 
Coluab~a ca•pu1. Iu uin focus will be .:ovard "di1covery, development, and clinical 1tudy 
of novel .. an• of treati"I and inY91ti,atin1 di1aa1a, e1pecially •alisnant di1ea1e like 
cancer". laphaeil will be on novel asenu 1Uch •• interferon•, lymphokinu, and •onoclonal 
antibodie1. The initial •31 aillion (Canadian) fundin1 will be 1pent about equally on 
building and equippin1 laboratorie1 and office•, and on running the centre for the fir1t five 
year1. (Source: Che•ical and Engineering Nevi, 29 April 1985) 
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Nev institute for antiviral, .. tiagin1 R&D 

Eaat .. n Kodak and ICll Pharmaceuticals have formed a joint research institute to develop 
ca.pounds against viral infections and to alov the aging process. The fir.a will invest 
*45 •illion over six years to set up and operate the Nucleic Acid Research Institute at l~M'a 
Costa Mesa, California, fa~ility. When fully operational, the institute'• research and 
support staff will number more than 150. Institute president, with special responsibility 
for phal"lll!cological research, will be Weldon B. Jolley, until nov professor of surgery at 
Loaa Linda University Medical \:entre. Robert A. S.ith, formerly professor of che•istry at 
the University of California, Loa Angeles, vill oversee biomedical research, and 
Roland K. Robins, formerly director of Brighaa Young University Medical Center, Cancer 
Institute, vill direct molecular research. {Source: Chemical and Engineering Mevs, 
6 May 1985) 

Centre to study coaplex carbohydrates 

The University of Georgia is undertaking a nev co-operative venture with the U.S. 
Depart.ent of Agriculture under the leadership of Prof. P. Albershei• from the University of 
Colorado. 

Prof. Albersheim will direct a new C09Plex Carbohydrate Research Center that the 
university is establishing at it• Richard B. Russell Agricultural Center in Athens, where 
USDA and Georgia scientists will undertake joint studies. 

The Complex Carbohydrate Research Center vill be the first of its kind in the world, 
bringing toge, her scientists frOll different disciplines. Thought uninteresting as little as 
10 years ago. C011plex carbohydra~es, Albersheia notes, are now knoV\. to play an important 
role in plant grow:h and development. But, he says, they are difficult to study and so 
haven't been studied in detail. 

Early in 1984, the university established an integrated Progra.e in Biological Resources 
and Biotechnology. It has plans to add 25 new faculty members in molecular biology, to 
construct a $30 •illion biotechnology building, and to increase significantly the funding 
~a•e for biological sciences through a five-year, *5 willion investment. The principal 
biotechnology concentrations are in three areas; plant cellular and molecular biology, of 
which the new coaplex carbohydrate center is the latest component; •olecular 
biology-recOtSbinant OMA technology; and aicrobiology-microbial fermentation. (Extracted 
from Chemical and Engineering Mews, 10 June 1985) 

Nev centre of f luoreacence research 

Tiie Carnegie-Mellon University (Pittsburgh, PA) has opened a $3 million centre for the 
use of fluorescence spectroscopy (FS) to study the physical and chemical properties of living 
cells. The Center for Fluorescence Research in BiOtSedical Sciencea, the first of ita kind, 
will be used by researchers in the fields of cheaiatry, c<>111puter technology, the biological 
1cience1, enginee~ing and physica. FS ia regarded as a replacement for existing diagnost£c 
tools becauae it ia aore aensitive, and because current methods can only analyse dead cells. 
(Extracted froa Chemical Week, 17 April 1985) 

HIT plans bioproce1s 1eparation1 centre 

A nev centre for bioprocesa separations research is being e1tabli1hed at Ma1sachu1ett1 
Institute of Technology. The plan i1 for it to r.xplore nev technologies and approach•• to 
•eet future dovnr·rea• needs of the biotechnology indu1try. 

Ccroperating with HIT in 1etting up the centre i1 Alfa-Laval, a Swedish .. nufacturer of 
proces1 equipment. The progra ... coapleaents other biotechnology work at MIT - for example, 
extending the co~cept of computer control of feraentation. 

Among the re1earch areas expected to be initiated at the centre is an inve1ti1ation of 
aggregatin1 agent• that selectively aggregate calla, proteina, lipida, lipopolyaaccharide•, 
carbohydr~tes, and nucleic acid1, The research will con1ider u1e of 1uch agent• to enhance 
aediaentation in •centrifuge, filtr1tion efficiency, whole-broth extracrion with orsanic or 
biphaaic acqueoua aolventa, and cell diaruption. 

Another expected ra1aarch area is the atudy of one of the .. jor problem• in the use of 
•aabrane filtration - the foulina of ultrafiltration and aicropo~ou• aaabrana1. The centre 
will txplore the effect of faraantation aadia coaponent1 on the foulina proca1• and evaluate 
rh• ~ddition of che•ical •sent• that •iaht decraa14 foulina. (Extracted from Cheaical and 
Engineering Neve, 9 Saptellber 198~) 
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Gene bank to close 

One of the world's best collections of microorganisms has fallen victim to the British 
Government's cuts in science. A library of over 2,000 strains of microorganisms vill be 
split into tvo and the centre where it is housed v~ll be closed. Researchers in the field 
feel that once split, the collection will eventually disappear. 

TI\e Culture Centre of Algae and Protozoa in Cambridge vill close within two yearf 
because of the financial strains that the Government has put upon the Natural Environment 
Research Council (HERC), which funds the centre. The collection was established in the 
1920s. It vill be transferred to the Freshwater Biological Association, at Windermere, anc 
the Scottish Harine Biological Association, at Oban. However, not everyone agrees with the 
splitting of the library. A working party of the Royal Society has told the HERC that it 
favours the retention of the colllction under one roof. (Extracted from Nev Scientist, 
11 July 1985) 

DNA bank established at Indiana University 

TI\e Department of Medical Genetics at Indiana University School of Medicine has 
established a DNA atorage bank for familiea vith Huntington'• diaeaae (HD). The DNA 
specimens vill be uaed at a later date by family members vho vant to find out if they possess 
a marker vhich vould indicate the pr~sence of the gene for the degenerative disorder. TI\e 
onset of symptoms for Huntington's disease do not appear until the victim is in hib late )O's. 

The bank, which received its first sample for storage about 14 months ago, is the first 
of its kind. The Indiana University School of Medicine, the Hereditary Disease Foundation of 
America, and the Lena Harcus Trust (vhich gives small grants for research on Huntington's 
disease) have combined forces to fund and operate the bank. 

Dr. K.E. Hodes, professor of medical genetics and medicine at the Indiana University 
School of Medic i"te is in charge of the day-tc-day functioning cf the facility. He described 
the procedures us~d to prepare samples for storage as "routine". The DNA is prepared fro;ia 
fresh or frozen blood samples by a process developed by Dr. David Hoar of Canada. To ensure 
preservation of the DNA for the use of future generations of family members, the sample is 
divided and stored in tvo locations - half is refrigerat~d at 4°C, and the other half is 
frozen at -1ooc. 

TI\,~ bank, vhich has about JOO samples so far, charges $J7 for extracting and storing the 
DNA. (Extracted from Genetic Engineering Nevs, 22 Karch 1985) 

}nter.national Symposium on the Biclogy Actinomycetea 

After nearly half a century of scouring the vorld'• soils for bacteria that make new or 
better antibiotics, microbiologists are beginning to supplement soil screening with gene 
cloning, to improve the breed of producer organisms. Some JOO of these scientists, from 29 
countries met during August at Debrecen, Hungary for the Sixth International Symposium on the 
Biology of Actinomycete1. 

An Anglo-Soviet cloning 1yatem 

Since 1969, at Ho1cov'a Institute of Genetics and Selection of Industrial 
Hicroorgani1aa, Dr. Natalia D. Lomov1kaya and her a11ociate1 have been focusing genetic 
•n1ly1i1 on a Streptomyce1-apecific bacteriophage -,C31- to serve as an industrial 
gene-1plicing replicon in strain• of the bacterium that proauce antibiotic•. Her cloning 
vehicle is a counterpart to Escherichia coli'• lambda phage vector. Its target•, ehe eays, 
include veterinary and agricultural applications a1 well a1 medical. 

Dr. Lomov1kaya'1 Laboratory of Genetic• of Actinomycete1 and Actinophage• haa for years 
carried on a lon1-distance collaboration with the John Inne• In~titute at Norwich, U.K. In 
fact, her paper updating Koacow'a ,c31 work was read to the Sympoeium by Dr. Keith F. Chater, 
a senior molecular geneticist at John Irnee. 

Dr. Lomov1kaya'1 ,cJl actinophage "is a relaLively wide-host-range cloning vector for 
Str~&~°"tcu", her paper 1tated. It acted on 56 strain• of 109 epeciu, including 1ix of 15 
ant 1 1ot 1c-producen. 

Her laboratory intends to introduce the vector into industrial production, but it ha• 
not yet applied for a patent, or done any practical cloning with it. But Chater and hi• 
a11ociate1 at John Innea have picked up on Ko1cow'1 ,ell. Achieving directionally controlled 
insertion of the ph1ge into s. roelicolor, 1n antibiotic producer, they found that the DNA 
c toned into the vector can then recoanue i u counterpart in the t uniformed bacterium' 1 
ge110ftM! and integrate it at that precise point. 
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Titis enables Chater's group to generate fu1ion of the ho1t gene determining expres1ion, 
and thus analyze gene expression for antiobiotic production. 

Latest product of the Moscow laboratory, reported at the 1y.posiua is a nev phage 
vector, ,c43, closely related to ,c11 vhich has a unique restriction-site sequence usable for 
introducing DNA into different regions of the phage. 

Shuttle vectors •ade in Hungary ••• 

Antibiotic production efficiency can be increased by 10 per cent to 20 per cent using 
bifunctional shuttle vectors, reported Dr. Cyorgy B. Kiss, of the Biological Research Center 
in Szeged, Hungary. These tvo-vay cloning vehicles vere able to replicate in Strepto.yces 
lividans and E. coli, he told the Symposium. The resulting plasmids vere transformed into 
s. lividan1, using neomycin selection, and successfully used for cloning foreign DNA in the 
host. 

The cloning system they have developed allovs them to isolate independently the genes 
coded by a given sequence along a aultiatep chemical pathvay, and to reintroduce these DNA 
sequences into the producing Streptomyces strain. (Extracted from HcCrav-Hilla Biotechnology 
Nevsvatch, 16 September 1985) 

Polling results 

Host religious, environmental and science policy leaders are confident that 
biotechnology vill increase food production and reduce disease vithout .. jor risk to society, 
according to a Northern Illinois University (De Kalb, IL)-Monsanto (St. Louis, HO) joint 
study. A majority of the 883 leaders polled expected recombinant ~NA research or genetic 
engineering to produce major advances in medicine. Hore than 70 per cent expect to 1ee major 
agricultural advances, particularly in the area of crop productivity and control of animal 
and plant diseases, and 75 per cent believe that the potential benefits of genecic 
engineering are greater than the likelihood uf harm. While the majority of leaders are 
extremely concerned about the genetic modification of human beings and the production of 
undesirable or uncontrollable organisms, 64 per cent believe that the present level of 
regulation is adequate and a majority are supportive of field tests vithin current 
guidelines, 19 per cent believe that current regulation is too lov and 14 per cent expressed 
reservations about tield tests. (Extracted from Northern Illinois University nevs release, 
8 August 1985) 

B. COUNTRY NEWS 

Australia 

New vegetable ba1ed food product 

Biotechnology Australia Pty. Ltd., has developed a new vegetable ba1ed food product, 
characterized by it1 unique cooked minced beef-like texture and appearance and bland 
flavour. The product, produced using a process developed and patented by the company, 
contains up to 48 per cent crude protein and 8 per cent total fat. 

The proce11 involves an amylolytic fungu1 being grown on a moi1t 1tarch-based 1ub1trate 
which include• a nitrogen 1ource a1sim~lable by the fungu1, the 1ub1trate being provided in 
the fona of small, partially gelatin~zed particles. During grovth, the fungu1 degrade• and 
utilizes a large proportion of the starch, resulting in a dense matrix of clo1ely interwoven 
mycelia, randomly dispersed with 1ub1tance1 containing the re1idual 1tarch or starch 
degradation products. On the denaturation of the fungal mycelium, the product a11ume1 a 
tough but re1ilient texture and when diced or minced, has a similar appearance to meat. 

The product has been shown to 1ati1factorily replace 10 to 50 per cent of meat in all 
preparation• such as meat pie, meat loaf, meat ball1, 1au1age roll, pizza toppina, hamburaer 
patty etc., and in some ca1es, with appropriate fonaulation, up to 100 per cent of meat. 

The product can be made in grade• with differing protein content•, particle shape and 
1ize, texture, flavour and rehydration capacity. (Source: A1ia-Pacific Tech Monitor, 
July-Augu1t 1985) 

Plan to market moiety-free HCH 

Au1tralia intend• to market recombinant human growth hormone (HGH) in 1986. The 
University of N~w South Wales 1chool of biotechnology has developed a "aecond-aeneratio~' HGH 
jointly with the Carvan In1titute for H~dical Re1earch. Its proce11 yields a hofmone free of 
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the add-on •ethionine moiety attached to early genetically engineered veraiG.aa of the 
•olecule. according to Prof. Peter Cray. vho heads the project. 

Clinical triala of the Auatralian hormDne are planned for early in 1986. The Auatralian 
De~ar~ment of Induatry. Technology and Co...erce ia negotiating• ••nufacturing and ••rketing 
agreement with a commercial partner. Prof. Cray foresees that the hormone could be available 
to physicians in thia country before 1987. (Extracted from HcCrav-Hill's Biotechnology 
Nevawatch. 2 September 1985) 

Honey goes to develop .. 1aria vaccine 

Auatralia intend• to 1pend AS15 •illion over the n~xt three years developing a •alaria 
vaccine aimed at ccmbating the aaexual blood atag~ ~f the disease. Half of the funds will 
come frOll the federal government through the Australian Industry Development Corporation 
(AIDC) and the remainder from the other four participant• in the project. 

The federal govenment ha1 1pent over 18 •onths debating whether to fund the project. 
Part of che proble• i1 that although a vaccine is of great huaan benefit to the Third World 
it ha1 li•ited commercial value in developed countrie1. The .. jority of the product would be 
purcha1ed by the World Health Organi1ation, vith ... 11er .. rkets for tourists and defence 
peraon~el aerving in the tropica. However. after a study into ita comaercial viability it 
vaa decided to go ahead. Developcent of the vaccine in Auatralia follows the isolation of 
antigena frOll the .. 1aria atrairo, Plasaodiua faliciparua, by researchers from the 
Walter and Eliza Hall In1titute in 1983. 

They worked in clo'e collaboration vith the Fapua Nev Guinea Institute of Medical 
Re1earch in ~adang, vhich provided aelected blood aaaplea containina antibodies to the 
•alaria paraaite f r011 "icti•s of the diaease. 

The director of the Walter and Eliza Hall Institute, Sir Gustav Nossal. hopea to have a 
vaccine on the .. rket within three to five years. He believes that in its final stage of 
development the Australian te .. vill need to link up vith American researchers. working on 
different atagea of the .. laria parasite' a life cycle. and a multinational drug company. 
(Source; Nev Scientiat. 20 June 1985) 

Austria 

Genetic engineering patents 

Legal tuasles over the co-...rcialization of alpha-interferon have taken a nev turn vith 
the filina in Vienna by lioaen NV of a C011plaint against Boehringer Ingelheim Zentrale CmbH 
for ita .. rketing of a product containing an alpha-interferon produced by recombinant DNA 
technology. In 1984. Bioaen vas granted a broad European patent for "recombinant" 
alpha-interferons. loehrinaer Ingelhei• is one of several c011panies that hav~ registered 
their oppoaition to the patent vith the European Patent Off ice. 

Biogen. of Geneva, Switzerland, and Ca•bridge, Hassachusetts, is auing the West German 
phar .. ceutical company loehringer Inaelhei• over an eyedrop for the treat-nt of keratitis 
caused by the harpea •i•plex virua vhich has been ,,u:•eted in Austria since early this year. 
Acknovled1in1 that the product contains a recoabin-.. c alpha- interferon, Boehringer Inge lheia, 
and its subsidiary Bander, does not believe that Bioaen's patent can be enforced. The 
company h~• for.ally objsctad ~o the co.plaint filed by Bioaen in Vienna. loehrinaer clai•• 
it has conducted research vith alpha interferons for more than two decades and maintains that 
the European patent avardad to lioaen a year aao is "invalid" in its current fons. The 
coapany added that, alona vith six other firms, it filed an objection to the patent last 
Hay. This opposition, lodaed with the European Patent Office, is based .. inly on evidence 
that anouah information about alpha-interferon and its sequence was knovn and published 
be fora lioaan' s patent filina to •ake Bioaan' s achieve-nu "non-inventive". Heanvhile 
lioaan is still axpectina to racaiva patent protection in the United States despite the rival 
patent &r8Rtad ~o Hoff .. n-LaRocha. (l.xtraetad froa !!!.!.!!.!.!.• Vol. 316, 25 July 1985) 

Nev biotach test plant 

Tvo Austrian firms have joined toaathar to build a bi011ass-and-vastas-to-cheaicals 
demonstration facility. Th• plant will test both anzyaatic hydrolysis and waste and refus~ 
&••if ication process•• dav~&opad by the tvo coapanias. 

!n1inaarin1 and equipment concern, Yoast-Alpine, has teamed up with tha pulp and paper 
fins Stayer.Uhl Pspiarfabrika und Varlas in tha daaonstration project. The two firas are 
poised to seal the deal so that construction can start later this year, follovin1 planning 
approval froa the Austrian authorities. St•rt up of the facility is •cheduled to occur 
tov•rds the and of next ya•r. It i• hoped that the experience 1ainad fro• six to aiaht 
•onth•' operation will transl•t• into contracts to build full-sc•le units in other countri••· 



At the heart of the biological end of the proceaa route ia the enzyaatic proceaa 
developed jointly by the tvo partnera and already tested at pilot plant acale for four yeara 
by Steyer.Uhl. The rav .. terial ia cellulose fro. biomass and refuse-derived fuel (RDF). It 
is pretreated and converted to glucose and xylose. The glucose ia obtained by enzyaatic 
hydrolysis of cellulose using cellulaae enzyaes obtained fro• a strain of the fungus 
Trichoderma reesei. It can then be used as fermentation feedstock for the production of 
ethanol. citric acid and a range of other organic chemicals. Xylose can also be used as 
feedstocl or converted to furfural and by-p~oducta. 

'nie second leg of the technology package is the vaate gasification process developed by 
Yoest-Alpine. A 1 ton/hour gasifier has been operated by tte company at its Linz facility 
uaing run-of--aine coal. ~t runs at at110spheric pressure. 'nie technology combine• 
entrained-flov and fluidized-bed aet-ups. The de110nstration acale gasification unit vill 
teat a vide range of feedatocks includin~ coal. waate oils. old tyres and lignin fro• RDF for 
the production of syntheais gas and proceaa ateaa. This unit vill operate at 30 bar 
pressure. (Extracted from European Cheaical Nevs. 24 June 1985) 

Nev cancer research institute 

A new cancer research institute establ!sh-nt is to be set Ui' in Vienna. Austria, by 
Cenentech Inc. and Boehringer lngelheia International C.bH (Bil). The Institute will conduct 
basic research on the 1110lecular bases of cancer. with staffing likely to begin in 1986. 
Cenentech and Bii vill contribute technical support. and Bii has agreed to fund the Institute 
during ita early years. Additional funding will be provided by the Austrian Governaent and 
the City of Vienna. Details from: Cenentech Inc •• 460 Point San Bruno Boulevard. 
South San Francisco. CA 94080. USA or on (415) 952 1000. (Source: Biotechnolo;y Bulletin. 
Vol. 4, No. 6. July 1985) 

Belgium 

Nev biotechnology joint venture 

Petrofina subsidiary. Oleofina. • Brussels-based oleochemicals ccmpany. has formed a 
biotechnology joint-venture vith the Belgian dairy co-operative. Sud-Lai~, to be called 
Sodelac. In a first phase, Sodelac's plant at Recogne in the Province of Luxembour,, vill 
employ between 10 and 20 people. Sodelac will exploit a patent on the ~~:raction and 
purification of lactoferrine and lactoperoxidase, tvo antimicrobiat prote;ns that are found 
at very low concentration in milk. (lxtracted from Manufacturing Chemiat, June 1985) 

Brazi 1 

Biotechnology agreeaenta betveen Latin American countries 

In "the £: rst genetic-engineering agreeaent between Lat in American f i rma", Bioquimica do 
Brasil (BIOBRAS) will spend •1.5 to •2 million to develop gene-spliced interferon and 
in1ulin, in collaboration with tvo Argentinian companie1. 

BIOBRAS will combine its fermentation skills vith the gene-splicing technology of the 
Instituto Sidus ICSA, Buenos Aires, to coimaercialize alpha interferon. BIOBRAS has also 
1igned a second accord with another Buenos Aires company, Polychaco SAi, to develop and 
coanercialize a recombinant human-like insulin. Production will mo1t likely be in Brazil. 
Brazil's nev democratic government haa comaitted *52 million over three years to a technology 
developiaent progra-, one of whose "priorities" is biotechnology. It has created a Federal 
Secretariat for Biotechnology, but no money has been specifically allocated. {Extracted fro• 
McGraw-Hill's !iotechnology Newsvatch, 19 August 1985) 

Spirulina "roduction 

In a corner of a student parking lot at a University in dovntovn Rio de Janeiro, a 
Brazilian chemist has built one of her country's first experiments in biotechnology in her 
spare time. Suspended in the murky vater of a 400-square-aetre pond at the Pontifical 
Catholic Universi.ty are carefully cultivated llgae, which Dr. Angeh Rebello hopes can help 
to feed some of Brazil's millions of under-nourished people. 

The dark sreen alsae Spirulina platensi1 i1 knovn to health-food fiends as a wonder 
food, 70 per cent protein that is totally metaboli1ed by the human body. It is al•o rich in 
vitaain 812, which i• •carce in vasatable• and thua valuable to those who practi1e 
vesetariani••· Three hundred grams of Spirulina is equivalent in vitaains, protein and 
minerals to one kilosram of .. at, say• Dr. Rebello. But it is produced in very few place1, 
priaarily at a carbonate plant in Mexico where a larse alkaline pond provide• ideal arovin& 
conditions. Con1eq~ently, the price• are 1110 quite high, a1 much a1 US.60-70 per kiloaraa. 
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Dr. Rebello says she can produce the a!gae at a cost of about one dollar per kilogram. 
But the pond needs careful preparation and maintenance with car~onate, sodium, nitrogen and 
phosphorous. She must harvest when algae growth is at its peak, at about 400-600 milligrams 
per litre of water, but before any decay sets in spoiling the taste. Not that there is much 
to write home about taste, she admits. 

More than just food, the algae produce dyes of phycocyanin, beta carotrne and 
chlorophyll, which Dr. Reoello extracts at her pond-side laborat~ry. 

Now several companies in Rio have formed a consortium, Rio Part, to test Spirulina's 
potential for animal feed and for human consumption. Dr. Rebello is also testing strains of 
native algae that might outgrow Spirulina, native of West Germany. (Source: Asic-Pacific 
Tech Monitor, July-August 1985) 

Joint-venture company formed 

A joint-venture company has been formed in Sofia to open the way for the sale of British 
biotechnology to Bulgaria. 

The company, in which the UlC process plant manufacturer APV International has a 
51 per cent share, .. rke a new etage in Bulgaria becoming • leading developer nf 
biotechnology product• in Co.econ. Megotiations are well advanced with another British 
cooapany, Celltech, which ie a cuetomer of APV and is partly owned by the British Government, 
for the purchase under licence of cultures for diagnosis and treatment of human diseases. A 
Bulgarian delegation recently vieiteo Celltech's Swindon headquarters as well as the 
government chemical research laboratory at Porton Down. 

Titere are no export restrictions on the transfer of such technology or of the equipment 
needed to mase-produce artificial antibodies, according to the Department of Trade and 
Industry. (Extracted from Financial Times, 7 May 1985) 

Canada 

Proteins from wood 

Dr. Devinder Sing Chahal, a scientist 
microbiology at Montreal'• Armand Frappier 
develop an improved procees for converting 
process yields a feed containing nearly 49 
prcduced comaercially from soya beans that 

and teacher ~peciali%ing in industrial 
Institute, is currently working on a project 
forest bioma•• into protein feed for cattle. 
per cent proteins, compared with the feed now 
contain• approximately 45 per cent· proteins. 

to 
The 

In t~e proce••, wood pulp ie firet made from particles of poplar trees with nitrogen, 
phosphorus and eulphur. This compound i1 then fed to mycelium which, over a 24-hour 
fermentation period, ueee two en%ymee (hemicelliola1e and cellulaee} to convert the cellulose 
into products that can be aesimilated by an organiem The fungu• that i1 formed has 
considerably increaeed volume. It ie dried and then fed to cattle. 

In order to produce the raw material 
for varioue animal specie•, Dr. Qaahal is 
take about 16 months for the production. 
July-August 1985) 

Protamine genes cloned 

on a larger scale so that it can be used as feed 
building the one now being used. It i1 expected to 
(Source: Asia-Pacific Tech Monitor, 

ARC, a provincial corporation in Edmonton, Alta., has been working in a joint venture 
with the firm Bio Logicals Inc. (Toronto) to produce protamine, a protein valued for its 
clotting capability in human blood. The re1earcher1 ••y they have 1ucceeded in cloning the 
gene• re1pon1ible for producing protamine, and have expres1ed it in yeast cells. Hore work 
on controlling the production of the protamine, and in examining its human-health effect•, 
must be done before con111ercial application can be achieved. (Source: Chemical Engineering, 
24 June 1985) 

China 

Phillips to set up SCP plant in China 

China Huanqui Chemical Engineering Co. and Provesta Corp., a 1ub1idisry of Phillips 
Petroleum of the US, have signed a letter of intent for technical co-operation on a 
single-cell protein plant. The ChineBe government intends to build a 10,000 ton/year 
demon1tr1tion plant, for which the site has yet to ba detel'llined, Other plants could 
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follov. Feea1todt for the plant vould b.: derived froa eithec- 110lae11te or -thanol. Initial 
en1ineerin1 vill be carried out by Devy Mcl:ee in Chicaao. Pro•Te1ta repre1ent Phillipe' 
re1earch and developaent effort in einale cell protein to ... t bur1eonin1 deaand vorlduide 
for food. The einale-cell ,rotein product i1 baaed on • proprietary yea1t fe~ntation 
proce1s and .. rketed under the traden .. e Proveeteen. Ite uee of alcohol feed1tock .. ke1 it 
euitable for countriee vith little or ro hydrocarbon reeervee and vhich are dependent on 
bio .. 11-t<ralcohol fuel. 

Studiee carried out by Proveeta deaonstrate that Prove1teen ie hiahly eafe and ef(e~tive 
vhen fed at 50 to 75 per cent o! the protein requirement. lbe c011pany clai•• it lend1 itaelf 
to 110dular plant construction. Feaeibility 1tudiee have been c•rried out for plant• ran1in1 
froa 1ingle-aodule unite to a1 larae •• 30,000 ton/year. (Estracted fro• European Cteaical 
.!!!!!!• 29 July 1985) 

China building firet bio-baee 

China' a fir1t biotechnology "base" i1 under con1truction in Chong Zhou, fol"l'lerly 
Canton. Dr. Ray Wu of Cornell Univereity, Ithaca, NY, heads the US Scientific Advisory 
co .. ittee that i1 advieing China's Center for Biotechnoloay Development on it1 nation-wide 
progr ... e. lbe planned laboratory ie independent of the Chineee Acadeay of Sciencee, vhich 
~as its ovn biotechnology facility in Shanghai. It belonas to the broader China State 
Comais1ion for Science and Technology, which eis aonthe ago eeparated biotechnology •• an 
independent unit vithin the Co .. i1eion. A vice-preeident of the Co .. ieeion, Yana Juin, heads 
the biotechnology unit. lte 20 aeaber1 act •• oppoeite numbers to the eight US advi1ors. 
Hore than 100 ecientists of Chine1e origin, trained abroad in various fields of 
biotechnoloay, have nov returned to China. Tvice ae .. ny are atill in the USA, aoat of the• 
at univer1ities, finishina tvo or three year• of training. 

Funding for the base - a eub1idiary of the national Biotechnology Center in Beijin& -
vas contributed half by Canton province and city and half by the national budset. lt1 aajor 
research 1oal1, foc~sed on Ctina'1 probleas, include development of a hepatiti• a vaccine via 
1ene cloning, and dia1no1tic1 for liver and kidney diaea1e1 via •onoclonal antibodie1 or CNA 
probe1. 

China's Biotechnology Center recently helped eet up a joint venture vith Pro.ea• 
Biotech Inc., Hadiaon, Wie., to produce restriction en&yaes in Luoyang, Henao province. 
(Extracted froa HcGrav-Hill'1 Biotechnology Nevevatch, 5 Auguat 1985) 

Nev Chine1e patent lav demands organi1m depo1it 

Invention• related to microorganiem1, to be patented in the People'• Republic of China 
(PRC}, nov require depoait of r.he oraani1a. A nev patent lav promulaated 1 April 1985 atate1 
that the depo1it au1t be aade at a recoani&ed Chineee depo1itory. A1 the PRC ha1 not 1ianed 
the Budape1t Tre1ty, depo1it1 in other countries are n~t accepted. The new patent law 
describes aicroor1ani1aa that 11U1t be depoaited a1 tho1e that are not "publicly available", 
but this ter11 ia not clearly defined. 

When a foreian inventor appliea for a Chine1e patent, he or 1he auat 10 to a patent 
agency de1ignated by the PRC. Although product patent• are not recoanized under Chine1e law, 
patents may be aranted for .. nufacturina and production proce11e1. Thue, non-patentable 
product• include food1tuff1, beveraaes, 1ea1onina1, druaa, plant and animal varietie1 1 

aicroorgeni••• per 1e and 1ub1tancea obtained chemically or ueina aicrooraani1aa. 

A Jspane1e expert ob1ervea that even thouah Chine1e patent law contains .. ny 
aabiauitiea, an invention ia worth filina in that country when it ha• a hiah potential for 
technolosical esport. ln auch caee, the inventor'• riahte vill be protected under a proc••• 
patent only. (Source: McGrav-Hill'• Biotechnolo1y N~v•vatch, 1 July 1985) 

Chin••• biotechnolo1y journal 

A nev journll ha• besun circulation, called "Chine•• Journal of liotechnoloay". lu aia 
i• to report on Chine•• achievement of their 1cienti1t1 in thie field and their wieh to 
proaote acadeaic eschanse. They appeal for aenuine and valuable help for their reeearch. 

lbe journal ie in Chine1e and £nali1h but ha1 all the 1umaaries and title• in £nali1h; 
the 1raph1 and table• are ea1ily under1tood. Bi6cheaical na .. 1 are often international 
1cientific languaae and detail• of biocheaical quantitiee likevi1e. An Engli1h content• i• 
at tha back to1ather vith lnaliah inforaation for contribution. Further detail• aay be 
obtained by vritin1 to the Editorial Office of the Chin••• Journal of liotechnoloay, c/o 
Inetitute of Hicrobiolosy, lbe Chine1e Acedeay of Science•, Zhona-Cuan Cun, leijin1, People'• 
Republic of China. (Source; Induetrial Biotechnology, June/Ju~y 1985) 
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C&echoalovaltia 

Nev biolo17 reaearch centre in Southern Bohemia 

'nle nev South Bohemian Biological Centre. under the leaderahip of academician 
Vladi•ir Landa (JCIO) began ita operation laat Hay. thua .. rlting the coapletion of the 
~natallation'• firat atage. Ita vorlt enable• an asaeas.ent of the ~esults of basic research 
and introduce• the• into practical uae not only in the country but also in responae to the 
needa of the national econoaiea of the other OtEA countriea. C~xtracted froa 
Bratislava Pravda. ll June 19~5) 

Den.ark 

In Copenhagen. llc•dialt Cet11:ofte 1 producer• of inaulin and phar.aceuticah, annol•nced 
during Auguat that th~ 1 aia to atart com1ercial pr.:>duction of HCH aa.eti•e next year. 
Subaequent diatributioa vill 4epend on approval procedure• in variou• .. rketa, but thia 
ahould not be difficult aa t•e product vill be identical vith the 191-.. ino-acid 
pituitary-extracted HCH - without the .. thionine. (Extracted froa HcCrav-Hill'• 
aiotechnology Nevavatch, 1 September 1985) 

9en.ark iaovia1 toward• biotech regulation 

In a paper presented at Biotech 85 1 Ole Munster froa the Daniah Ministry of the 
Enviroiment cited the cov paranip aa an ex .. ple 6f vhat can happen vhen foreign or exotic 
species are introduced into environment• ill-fitted to receive them. Cov parsnip vas 
ori1inally uaed for orn .. ental purposes but is nov out of control as a veed with no natural 
predators. 

Conscious of the need to avoid •i•ilar or worse problems vith genetically-engineered 
organi .. 1 1 the Daniah government aet up • C01911ittee in October 1983 which has been conferring 
vith a wide range of biologist• (but none ao far with industry) before producing a report 
auggeating regulatory -••urea. MiiMter deacribed his COl9llittee'1 vorlt •• a "balancing act" 
between the promotion of biotechnology and the prevention of adv~rse consequences. "On the 
one hand, th~ government has a respoMibility for protecting health, environment. and nature 
by setting up production conditions under vhich industry .. y vorlt vith genetically engineered 
organi••"• he said. "On the other hand, governments should sti•ulate industrial production 
ao that aociety ••Y benefit froa the huge potential for thE i.,roved production of goods 
based on these techniquea". 

In response to critici••• froa the floor that international rather than national 
regulation vaa required. Miinater inaiated that - •• vith acid rain - individual countries 
ahould take the firat atep• in aetting atandards. (Souce: Bio/Technolo11 1 Vol. l, July 1985) 

Nev gene aplicing plant in Den.ark 

The technical and enviro1111ental c0191ittee of the county council for West Zealand h•• 
approved the conatruction of a gene aplicing plant in lalu~borg to be aet up by Novo Industry 
Inc. Novo vill uae the gene aplicing technique for producin& insulin, the firat time thia 
vii\ occur in Den .. rk. 

The new pr~duction ia due to atart in early 1~87, but during the interi•, the 
Weat Zealand county council. in co-operation vith ·:he Dani ah Environmental C:O-iuion, vi 11 
determine more preciae requir.-nt• for the plant. The Environmental eo .. ission haa already 
atated that baaic conaent can be aiven for gene-aplicing organi••• in induatrial production 
in Den .. rlt. It believe•, however, that one •u•t await the view• of the comaittee before 
final condition• are i.,oaed reaardin& the apilla&e of gene-apliced organi•••· Several 
critic• have feared that the artificially created aicro-organi••• could leak out through the 
plant'• di1ch&r&ed veter and cauae 1reat d ... &• to the environment. However, Novo find• it 
acceptable that certain artificial •icro-organi••• escape. The fir. asserts that they will 
aink quickly without cauain& d ... ge. (Extracted fro• lerlingake Tidende, 12 July 1985) 

D011inican Republic 

Jev sugar-alcohol venture 

The Da.inican Republic will act up • augar-ba1ed alcohol industry using lra&ilian 
financial and technoloaical aid. Studie1 by the D011inican State Sugar Council indicate that 
three of the ail la it control• - Santa re. Quiaqueya and loca Cnica - can jointly produce 
28.l •illion gal/year of alcohol. The Santa re and Quiaqueya •ills would produce 6.8 •illion 
and 8.5 •illion gal/year, respectively, during the firat stage of the project, vith Boca 
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Chica adding capacity for ll aillion gal/year in a second stage. (So.i~ce! Oueieic•l W~ek, 
2l August 1985) 

European Economic eoa..inity 

Eurcpean Parliaaent to hold biot~chnology hearing 

The European Parliament•• Committee on Energy, Research 4ftd T•chnoloay is to t.old a 
heating on biotechnolosy on 21 and 22 Movellber. The hearing vilo expose racl,a.entarians to 
soae of the latest developments in biotechnology - and to some of ~heir iaplications for the 
~tTucture and health of the European economy. for employment, for the ThiTd Wotld and f~r 
international relations generally. 

lnevitab•y, a good deal of time will be devoted to questi~n• about the potentLal risks 
to human beings, aniaals and the environment. There will be question~ abo~t adequacy of 
existing statutory controls in the various Meaber States - and abo~t the need for 
haraonisation of the regulatory framework and of patenting procedures. HEPs will want to 
know what sort of jobs are likely to be created - and where. Wil! th~se jobs be of a 
pen.anent or teaporary nature? Will the computerization of laboratories eventually .ear. that 
there are opportunities only for the highly skilled? 

Another ~ey s~t of issues will inevitably revolve around the potential i19pact of 
biotechnology on the developing countries. Whereas those MEPs who h•ve thougl1t about 
biotechnology at all probably think that it will help the food siL••atioa in the 'nlird World -
unless they recall the recent EEC proposals to convert grain aountains into plastics - there 
are those who believe that the existing international pover structure will mean that the 
benefits will go aainly to the developed countries. 

The negative aspects, aeanvhile, aay be aore rapidly seen in the de~eloping countries -
and could include a greater dependence on the Western agrocheaical industry and seed 
coapanies. fewer opportunities for exporting raw aaterials to the West. and the use of the 
Third World as an unprotesting testing-ground for new pharaaceuticals or bio-pesticides. A 
further possibility aight be the ruthless exploitation of the genetic resources of the :bird 
World, further concentrating economic power and leading to severe erosion of the genetic 
diversity vh~ch is one of the a.>st iaportant natural resources potentially available to 
developing countries. Details from: The European Parliaa~r. Co .. ittee on Energy. Research 
and Technology, 97-11) rue Belliard, 1040 Brussels, B~lgiur. (Source: Biotechnology 
Bulletin, Vol. 4, Mo. 8, Septeaber 1985) 

Econoaic eo..unity to back biomass 

Mindful of the 1989 target date for lead-free petrol in Europe and stricter emission 
controls etarting in 1988, the European Econ011ic eo..unity i• to extend it• research into the 
aost effective routes for generating ethyl alcohol from biomass. The anticipated need for 
blended fuel aeshes well with the increaeingly eabarraseing question of how the EEC should 
deal with its agricultural surpluees. Nov gaeohol will form a •ajor target of the 
eo .. unity's biomass policy. vhich has been allocated 20 •illion ECUs (European Currency 
Units) over the next four years. Speakers ~t a conference in Vienna estiaated that 
32 aillion tons of ethanol could be produced each year from the 9 aillion hectare• of EEC 
land that currently generate• 1urplu1es. 

EEC aember countrie• al10 agreed recently on a four-year progra .. e of research and 
training in biotechnology. As well as bioma1s 1tudies on topic• such as lignocellulose 
conver1ion, the progra1111e will ••brace protein engineering, artificial ensyaes, and 
industrial application• of gene tranefer. (Extracted fro• Bio/technolo1y, Vol. 3, June 1985) 

Federal Republic of Germany 

Ministry aake1 focused effort in biotechnoloax 

After year• of unfocu1ed eupport, biotechnological points of e•phasis are now bein, s•t 
by the Federal Research Hini1ter. The states - with Baien-W"urttemberg in the lead - are also 
moving in the 1ame direction. Againet that backdrop, the financial inject~one, with which 
the Federal Ministry for Research and Technology (llHFT) eupported the new technology in the 
pa1t 10 year•, were rether mode1t. The object• of 1upport appear however to have been chosen 
rather hephaurdly and without prioritiee. 

However, in 198) a com11is1ion appointed by the federal government clo•ely exa•ined ••jor 
Cer••n reaeerch. 'nle co .. ittee of scientist• ca .. to the conclu1ion that the development of 
new technoloay would have to be accelerated throuah cloeer co-operation between indu1try and 
productive •ajor re•earch in order to increese efficiency. Biotechnological research i1 •o 
be cerri~d out primarily in pl1ce1 where indu•try i1 not far away. Therefore, re1e1rch 
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polic,.-.aker• are standing behind the creation of genetic engineerinc centres in Cologne. 
Heidelberg, Munich and Berlin. In all four rities. the chemical in4ustry is participating 
financially in the research. Within this framework. the foiloving ~o-operation is in 
progress: 

The Univeraity of Cologne jointly with the Max Planck Institute for Breeding Research 
in Cologne-Vogelsang as well •• in co-operation with layer in Lev~rkusen - BHFr annual 
subsidy; DH 5 •illion; 

The University of Heidelberg together with the Ceraan Cancer Keaearch ::entre and the 
BASF ch-ical company in Ludwigahafen - BHFT annual funds: mt 6 aillion; 

The University of Kunich jointly o1ith th~ Max Planck lustitute for Bioche•iatry in 
Martinsried near Munich and ~chat AC - 9!FT •~nual support: DH 5 •illion; 

The University of Beriin in co-operation with Schering AG - IHFT annual subsidy; 
~ 8 ailli.>n. 

In addition, the ~eraan research council is also supporting genetic technology oriented 
experiaents in 14 spe~ial research areas. such as, a 1-year project in genoae organization or 
the study of the entire set of hereditary factors of a cell or an organisa. llowever, genetic 
technology is only one of the points of emphasi~. Study te .. s coabining industry and science 
are also to be created in the areas of cell culture and bioprocessing technology. 
Seventy-nine of these so-called integrated projects are nov in progress in the various 
areaa. Coabined cost: DH 82.J aillion. 

The industrial partners have a special role hen,. Along with the co-operatior., they are 
given the o~portunity to have their ~aployees further trained in methodology and th~s receive 
the essential knov-hov for industry-specific research. Policy ••kers and scientists hope 
that reaults worked out in this way will be converted .arr rapidly into .. rketable products. 
For, in fact, it is the utilization of basic knowledge in the ••rkr.t which is lacking in the 
FKC. Experts agree that, becauae of its favourable •arket situation, the cheaical industry 
ignored biotechnology for much too long. 

Since peak perfuraance can only be expected froa highly qualified scientist•, the BHFT 
ia also investing in education. The Research Hiniatry, along with the Ger.an Acadeaic 
Exchange Service (DhAD) and the Aasociation of the Chemical Industry, has granted research 
stipends: Ger .. n junior ataff members will receive future instruction abroad, in order to 
link up aa quickly aa poaaible with the top accoaplishaents of othera. Also Bonn has granted 
2 year stipends in order to f~rce perronnel transfer between research and industry at home. 
If the genetics engineer ahould find he has a taste for free enterprise, a special state 
progra...e continues to help hia with a supportirg aubaidy for founding a high-tech fira. 
(Extracted froa Wiruc·naftsvoche, 21 June 1985) 

Nrw centre approaching inauguration 

Deapite an atteapt to burn it down before it waa occupied. and •till under aakeahift 
leaderahip. the Centre for Molecular Bioloay of the Univeraity of Keidelbera (ZHllK) ia 
headina for its official inau1uration in Nove•ber. 

Built in the shadow of thu Ceraan Cancer Research Centre, which has about 60 per cent of 
it• 1,200 ataff in peraancnt poats, ZMBH with 200 ataff will 1ive tenure only to eight or ao 
aenior acientiata. 

Reaearch fund• will coae froa three core granta, the ~iggest one of which has been 
approved in principle by llMFT and will be worth at leaat mt 6 aillion for each of the next 
four yeara. The other two grant• are froa the Ceraan Reaearch Society (DFC). One 1rant, for 
neuroacience, haa baen approved. 'n\e other, for aene expresaion, is expected to be approved 
aoon. BASF, beat known for cassette tape•, will aske a contribution of an annual 
lit l aillion for ten yeara. (Extracted fro•~. Vol. 317, J October 1~85) 

Ceraan technoloay yield• fos..-free fermentation 

A fermentation aeration technology developed at Braunschweig avoids foam foraation in 
bioreactors for cultivation of eukaryotic cella. The ayatem, deaigned by the Gesellschaft 
fur Biotechnolo1iache Forachuna (GBF), achieves bubble-free aeration by f'.edina air or oxygen 
into the call culture throuah an aaitated akein of open-pored hydrophobic polypropylene 
hollow aeabrane• 2.6-. in dia..eter. 

CIF has been uaing the nev 1assin1 technology over several aonths for concinuoua 
production of genetically engineered f ibroblaat interferon. It 1caled up che bioreactor to 
20 litre• initially, then to 70 litrea, in co-operation 11ich Diesel G•bH • Co. in Hilduheim, 
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vhic~ nov baa• ZOO-litre unit o~ the drawing board. (Source: McCrav-tlill'• Biotechnoloay 
Neva Watch, 5 August 198~) 

France 

Biotechnolo11 and ch~ 

The French government and the agro-foucl ~•nufacturera, France'• aecond laraeat 
industrial ca...mity, are worried that their traditional method• of vine .. kins are too 
unreliable, variable and aenaitive to uncon~rollable factor• auch aa the weather to aecure 
their place in the world .. r1teta againat high-technolog) producer• in C.lifornia, South 
Africa and Auatralia. So the Frenrh food producers have decided they vill uae acience to 
help. Ch.-pagne vill be one beneficiary. One of the moat difficult el-nta of cha.paane 
technology, rfiauage, i• the reaioval of apent yeast froa the vine after the aecond 
ferwenta:::ion that produce• the "fizz" and the flavour. Thia ia already beina changed by the 
use of "fixed", pelleted yeast. There ia no detectable effect on t~e flavour, and the 
advantage vill be that rilauage vill take only three daya, ce111pared vith the preaent leborioua 
three aiontha of alovly turning and raiaing the bottle• until 'hey are cork-dovn, followed by 
a avift opening and cloaina of the bottle by an expert to blov out the unwanted yeaat. With 
fixed yeast, the aame blowing-out is neceaaary, but the yeaat pellet• aink far more rapidly 
than individual yeaat cella. 

The vine• the11aelvea are alao under atudy. The ... 11 Proaramae Matiunale de ln Viane, 
eatabliahed three year• ago by the reaearch ainiatry, held ita firat aci•ntific conierence 
laat apring and raiaed hope• that gene clonina and transfer technique• toaether vith ctll 
fusion and tiaaue cult~re aight veil produce uaeful nev varietiea. In the paat, it haa taken 
between 20 yeara and a century to aake a nev clone adapted to a particular aoil and cliaate; 
thia tiae auat be ahortened if nev varietiea reaiatant to diaeaae or le•• aenaitive to aprina 
froata, for exaaple, are to be dev~loped. (Extracted froa Mature, Vol. 316, 18 July 19!5) 

Ireland 

Four nev biotechnology centre• of excellence 

Ireland is setting up a $10 aillion fund to create four centre• of biotechnoloay 
excellence. The ''National Proar-e for Biotf!chnoloay Reaearch", vhich ia at ill in draft 
fora •nd awaiting governaent approval, reaffiraa Ireland'• eapharia on attractina 
biotechnoloay to the island. Ireland'• Induatrial Development Authority (IDA), alona vith 
other 1overnaent, association, and private aou~cea, vill contribute to the nev funa. 

The current plan calla for one centre in each of the following fields: 
i ... nodiagnostica and ....... 1ian reproduction cf cells, food and plant technology, molecular 
genetic•, and aicrobial fermentation. Exiati"g univer1ity 1tructure1 vill be uaed. 

Since 1970, Ireland'• aggreaaive industrial incentive proaranae' have aucceeded in 
attracting some 350 American ce111paniea - including abuut 50 pharmaceutical aakera. Crucially 
iaportant hive been it1 tax lava, vhich guarantee a aaxiaua 10 per cent tax on corporate 
profit• through the year 2000 and allov coaipaniea to freely depreciate their aaaet1. 
(Extracted froa Bio/Technology, June 1985) 

Biotechnology IUiD inc1eaae1 

Biotechnology re1earch in univer1itiea appear• to be booiaing, judging by thi1 year'• 
Rational Board fo~ Science and Technoloay re1earch aranta which h»• ri1en to l421,000 of the 
total u .1 •• 

Fifteen project• under the S~rateaic Re1earch Proar• ... are in b~otechnology, an 
encouragir.1 feature of which ia that they relate to Iriah natural reaourcea. 

They include: 

The development of a 1°" aalt ch•••• for people on lov 1alt diet1; 

A 1enetic engineering project to produce cattle vho1e beef would have aore 
polyun1eturated f at1; 

Re1earch on a treat .. nt to produce crop• 1uch a1 pea1 and bean• Phich vill give aore 
nitrogen to the 1oil. 

Many project• are •sro-baaed. One joint project ia atudying cov fertility; other 
projecra are lookin1 at defendina plant• froa carrot fly pe1t, applyin& in vitro technology 



I - ..' 3 -

t~ ieolatin1 dieeaee-re1ietant crop•. and artificial ineeaination. Additional project• are 
concerned vith health-care. (Extraeted from Technology lrel•nd, July/Auguat 198S) 

Co-Qpe•ation vith France 

.Japan and France have recently a1reed to exchsnge their re1pective plant genetic 
reeourcee ae a firet 1tep in their biotechnological co-operation. Government off iciale 1aid 
that thi1 ie the firet time for Japan to undertake full biotechnological co-operation vith a 
foreisn country. The government ha• had 1011e co-operative relation1hip1 in biotechnology 
vith Auetralia. but thi1 hae been li•ited tn inforaetion exchange1. In elaborating on the 
Japan-France tie-up, official• eaid that the plant genetic re1ource1 to be exchanged will 
include varioue wheat•. •apeeeeda and paeture. Th!y vill all be pure breeds, not aix~d. 
becauee aore than tvo kind• of 1ood pure break1 ace needed to create new breed• in 
biotechnology. (Source: The Japan Economic Journal. 16 April 198S) 

Total of 389 firae and inetitution1 involved in biotechnology 

A total of 389 Japaneee firae and public in1titution1 are nov engaaed in biotechnology 
re~earch ac~ordin1 to a Minietry of Asriculture. Fore•try and Fi1heriee council rer~rt. 

The council. which proaotea agricultural technoloay. ba1ed it• report on replie1 froa 
the private aector and public inatitution• in all of Japan'• 47 prefecture1. ll 1ay1 the 389 
or1anix"ltiona couprieed 179 private firaa, -inly -nufacturera of pharaeceuticall, food and 
bevara1e1, and l10 public inetitution1. 

The report shove that the 179 private fira• have an average of 2.000 g~nic aicrobe aeede 
end otner 1enetic reeourcee, while each prefecture po••e••e• l,SOO such re1ources. The•e 
fi1urae are alaoat on the ea.e level ae other induetrial nations. 

According to the report, -ny firae and in•titution1 are gleaning biotechnology 
inforaation from ••1axine•. 1eainare and variou1 academic group• as vell as data baae 
network• ovne~ by reaearch agenciea. Collection of genetic re1ource1 is being conducted by 
individual re1earch~r• in -ny caeee. 

Both fir.• and in1titution1 want the government to make effort• to collect genetic 
inforwtion on an official level and be -de av .. ilable to the general public through -king 
uae of data baee1. (Source: The Japan Tiae1, 13 July 198S) 

Anti-Lancer agent announced 

A pr~~i«ina new anti-cancer aaent. a synthetic derivetive of an alkaloid extracted from 
the leave• of c••ptothece acuainata, a plant apecie• originating in China, ha• been developed 
by the chemotherapy divieion of the National Cancer Centre Re•~arch ln1tit~t~ of Jap1n. The 
nev agent, called cinocipity-11 (CPT-11), vaa developed through the joint effort• of 
ra1earchere at the NCCRI, Yakult Central Inatitute and Showa University in Tokyo, 
deaon1tr~ted a high inhibitory effect on experimentally produced akin cancer and leukemia in 
ani-11. The aurvival rate wae reported to be extrciaely high in all caee1. 

Thr. plant baa lona been known in Oiina for ita anti-tumour effect, but it• original 
extract, ca11ptothacin, aleo 1hov1 a strong toxicity. The aubat•nce ia alao not water 
1olubla. Theae tVO naaati"e propartiel have la far prevented its Llinical application in 
Waetarn medicine. 

The 1ucce1eful developaent by the Japaneae tc .. of CP7-ll, which i1 water •o~~ble and 
ha• a aianificantly raduced toxicity, vaa aubaequant to a aeriea of experiment• on a ranae of 
derivative• each vith a alightly aodified ch .. ical atructure. Te1t1 using laraer ani .. l 
model• are required before clinical teat• on human patient• can begin. (Extracted fro• 
The Japan Ti .. e, 26 June 198S) 

Hay11hibara tr &RIAi• in apace 1huttla experience 

Hay11hib1ra liochc•ical Laboratorie1 1 Inc. (KIL) ia to enaaae in experi111ent1 for •••• 
aeparation •~d purification of phy1ioloaical activatina 1ub1tance1 1uch a1 interferon, uaina 
the alactrophore1i1 operation in 1pace (!OS) module on board American •pace ahuttla. 

Developed by McDonnell Douala• Corp. to 1eparate livina cell• throuah electrophore1i1, 
the deviLe vill be in1t1ll1d on future NASA fliahta. Kaya1hibara wi~l be the fir1t Japancac 
u1ar of thi1 ay•t•• in an •ar• ... nt with it1 1ole aaent in Japan, Mit1ubi1hi Corp. The 
dra .. tic incra••• in aeparation and purification perforaance of the lOS afforded by the 
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gravitation-free conditions of apace prompted the company's decision. (Extracted fro•~ 
Japan Economic Journal. 28 Kay 1985) 

~epatitis vaccine to undergc testing 

Meiji Hilk, the Japanese dairy concern is to start ~linical trials of its hepatitis-B 
vaccine ·.lhich vas developed jointly with the Tokyo Cencer Institute and Chiba Prefectural 
Serum Laboratory. It could be on the markPt in three or four years. While other Japanese 
companies vorung on the vaccine have opted to use gene-spliced micro-organisms. the Meiji 
technique utilizes human liver cencer cell cultur~ co produce the viral surface antigen. 
P:•rification is earned out usintt monoclonal anti-bodies. (Extracted from European C1.~mical 
News, 22 July 1985) 

Silkworms produce alpha interferon 

Silkworms can be genetically altered to produce human alpha interferon, a potential 
antiviral and anticancer agent. A team from Tottori University, the University of Takyo and 
Daiichi Seiyaku Research Institute used a baculovirus as the vector for the transformation. 
The messenger used to carry a human interferon gene into the silkworm was the Bombyx mori 
nuclear polyhedrosis virus (BmNPV). This comparatively large virus has a genome ot 
double-stranded DNA which is r.ncapsulated in a geometrically regular protein coat (hence the 
"polyhedrosis" label). This virus is better than insect pathogens tried in the past because 
is it "host-specific" and so can not infect vild insects. 

The team manage., to isolate the gene for the major coat protein of the polyhedrosis 
virus and treated the gene with enzymes until they were left with only the promoter for the 
gene. The promoter contain~ a long, repeated sequence, which is responsible for high levels 
of gene transcription. The resear~hers then spliced to this a human eene encoding 
interferon-alpha, class J, which they obtained from Cenentech. The resultant construct 
contained a long stretch of viral DNA in which the polyhedrin gene is replaced by the 
interferon gene. The team then dosed silkworm cells in tissue culture vith the BmNP virus 
and an excess of the construct and selected for recombinant viruses. 

Silkvorms injected with large amounts of the modified virus did indeed make interferon -
detected in the haemolymph, or blood of the ~ilkvorm at 100 times the concentration attained 
in other systems. The team then confirmed that the protein pcoduced by the virally infected 
silkworms was identical to human interferon. They found stable recombinant viruses 
replicating in the silkworm larvae, each of which synthesizes up to 50 micro-g of 
interferon. The material can be harve1ted 4 day1 wfter infection by pricking the worm with a 
pin and co 1 lecting the interferon-rich material that seeps out. Silkworm• may be the only 
living systems for economical genetic engineering mags production. (Extracted from Chemical 
and Engineering News, 24 June 1985 and Nev Scientist, 11 July 1985) 

Seed production project 

The Ministry of Agriculture, Forestry and Fisheries (KAFF) will be collaboratin, with 
private compani·s to develop artificial sr.eds. Companie•, including Kirin Brewery Co., have 
expressed interest in joining such projects. The technique require• tissue culture of cell• 
(embryos) and their protection by synthetic re1in cap1ule1 and is expected to help realize 
nev plant varietie1 in laboratories instead of experimental farms. KAFF intends to win the 
keen worldwide competition for varie:;; development by combining the Ministry's and private 
firms' effort. The Ministry will set up a unit in its Vegetable and Ornamental Crops 
Research Station and then form a project team or teams. T'le major research them~• will 
include techniques for ma•s propagation of embryos. Initially experiments viii be on 
eggplant, gourd and tobacco familie1. 

HAFF i1 •tarting the new project largely becau1e n~w plant varietie1 with unique genetic 
feature• cannot be ex~ected to be utilized widely - unles1 their 1eed1 are ma11-produced. At 
pre1ent, de1irable hybrid crop•, 1uch a• high-yield rice, are developed by cro11ing for 
1everal generation•, but the hybrid rice 1eed1 fail to po11e11 their parent'• genetic 
feature•. Beside1 1 hybrid seed development require1 1pacio~1• hrm1, which contribute• to 
increa1ing development co1ts. By compari1on, cell propagation and ma1s-consumption of 
man-.sde seeds promise to cut cost1. Moreover, a seed quality can be stabilized because 
cells with the 1ame gene• can be extracted from a plant. HAFV want• to develop artificial 
•eeds of 1uch crop• a• rice and barley in th~ fut~re. (txtracted from The Japan Economic 
Journal, 19 March 1985) 

In future, all pregnant women in Japan will be telt•d for sign1 of hepatitirB viru• in 
their blood. If they are carrier• of the virua, their children will be va~cinated aoon after 
birth. Thi1 progra1111e alone could eventually prevent half of the ca1e1 of liver cancer in 
Japan. 
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Hepatitia-B can cause an acute but transient infection vhen an individual ia infected as 
a healthy adult. But i1 infection occurs vhen the immune ayetem is iaaature Cat birth) or 
impaired, people often become carriers at risk of developing liver cancer. The virus becomes 
integrated into the DN# ~f liver cells, vhere it can induce cirrhosis, chronic hepatitis or 
cancer, years later. Children vho are infected by mothers become positive for a viral 
antigen three months after birt~. 

A carrier of the virus always has antigens to the surface protein~ of the virus 
(known as hepatitis-B surface antigen, ml.sAg). But the risk of developing cancer is much 
higher if the blood alao contain• another antigen - "e" or HBeAg - a protein from the core of 
the virus. The vaccination scheme will give the highest priority to the children of mothers 
positive for antigen e. Health authorities plan to administer antibodies for the surface 
antigen at birth and the~ a vaccine t.vo or three months later. The vaccine consists of small 
particles of the viru~ collected frOlll the blood of carriers; these particles lose, along 
vith their DNA-containing core, the ability to infect cells. 

Research is also under way to create a more sophisticated vaccine made of ~ynthetic 
peptides to surface antigen "a''. which is common to the four subtypes of hepatitis-& found 
throughout ~he world. Such a vaccine would remove the risk of inadvertently introducinb 
other viruses in the vaccine. (Extracted from Nev Scientist, 11 July 1985) 

Algae make vax from waste 

Karima Chemicals, 1nc. of Hyogo Prefecture, Japan's leading ~anufacturer of pine 
chemicals, has a new method for producing unsaturated wax ester by selective cultivation of 
Euglena, a single-cell green alga. They first culture Euglena aerobically at 28•c on a 
glucose-peptone medium for three days, then add oleic and linoleic acids - waste byproducts 
of pine-resin fractional distillation. They then reculture anaerobically at pH 6.5 for ~ 
veek. Cell density reaches 20 g/L, and wax yield 10 g/L - about half of cell weight. Tile 
conversion rate of added unsaturateJ fatty acids is some 50%. (Source: HcGrav-~ill's 

Biotec!Wlology Nevsvatch, 19 August 1985) 

Hycotoxin tests near market 

Ube Industries, Ltd., Yamaguchi Prefecture, plans to market two monoclonals to detect 
fungal toxin• in food. Developed by pharmacology profesaor Yoshio Ueno at Science University 
of Tokyo, the antibodiea target mycotoxina ochratoxin A and T-2-toxin. At present, Japan 
requires teating only of peanut• for aflatoxin B, a mycotoxin implicated as a carcinogen. 
However, Ube sees a ready market for its easy-to-use kits in monitoring food and feed 
contamination. (Source: McGraw-Hill's Biotechnology Nevsvatch, 19 August 1985) 

Engineered E. Coli increases H2 output 

Japan Synthetic Rubber Co. Ltd., Tokyo, in co-operation with Dr. Isao Karube of the 
Tokyo Institute of Technology, has engineered bacteria to boost hydrogen production from 
sugar fermentation. Escherichia coli containing recombinant genes from a facultative 
anaerobe produces hydrogen from glucose 2.5-times fast.er than con~rola - and conversion 
efficiency increased from 16% to 50%. The goal is to convert cheap organic matter, such as 
waste molasae1, to fuel hydrogen, Karube told a meeting of the Japan Agricultural Society 
held a·. Hokkaido Univeuity in late July. (Source; HcGrav-Hill '1 Biotechnology Nevsvatch, 
19 August 1985) 

Netherlands 

N•therlands funds biotechnology research at Delft-Leiden 

Biotechnological research in the N2therlands has once again received a boo1t from the 
Hini1try of Economic Affairs. Thia time in the forai of an annual 1ubsidy of 1.2 million 
guilders granted to the co-operative alliance Biotechnology Delft-Leiden (BDL), which in part 
through this subsidy wants to expand into a centre for biotechnological re1earch of 
international renown. However, the largest part of the re1earch cost1 will have to be borne 
by the in1titutiona themselves (Delft University of Technology and Univer1ity of Leiden) that 
are co-operating in bDL. 

The BDL will receive the subsidy within the framework of the Innovation Orient•d 
Research Program for Biotechnology. This is one of the IOPs (Innovation Oriented Research 
Prosraml with which the Ministry of Economic Affairs wants to try to gear research in the 
Netherl~d• to the need1 of trade and indu1try in order to promote indu1trial innovar.ion. 

Inten1ive and veil-organized co-operation between the Delft Univer1ity of Technology and 
the Univer1ity of Leiden in the area of biotechnology ha1 been in exi1tence for 1ome time. 
There are ~resently approxill8tely ~00 people working within the framework of the BDL 
co-operative agree•ent. The area1 ~n which re1earch i1 being dune within the BDL are: 
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- Re•earch on ye&•t. e•pecially phy•ioloaical and aenetic a•pect•i 

- Reaearch on plant cell•. the production of plant by-product• and biotranaforaation•; 

- Bioproce•• and bioreactor technoloay. whereby attenti>n i• beina paid in particular 
to •o-called packed bed unit• (for ion exchanae) and fluidised ayateaa; 

- The recyclina and purification of product• of biotechnoloaical proce••e•. vith an 
empha•i• ~n applyina coluan ayateaa. 

According to the Proaraa Co .. ia•ion for Biotechnology. it ia quite poaaible that the BDL 
co-operative alliance vill be allowed to grov into a re•earch centre of international 
renown. The level of the reaearch propoaal•. the contribution• by the inatitutiona 
the .. elve•. enthu•ia•tic input by the reaearchera and the intenaive co-operation betveen the 
tvo inatitutiona offer good proapecta for the eaeraence of a Centre of Excellence that vill 
be identifiable to trade and induatry ac vell. 

The reaearch proar .... of the co-operative alliance vill be evaluated on an annual baai• 
by expert• froa trade and induatry and the univeraitiea. In addition to oral progreaa 
reporta, the BDL vill preaent an annual report and organise a ayapoaiua on • vearly baaia on 
the reault• of the re•earch. (Extracted froa PT 4ktueel, 2 January 1985) 

Norwegian governaent fund• biotech reaearch for 1985-87 

By aeana of an action plan vith a acope of 112 •illion kroner the development of 
biotechnology vithin varioua field• and induatriea in Morvay vill receive a neceaaary 
buildup. The Proceaa Enaineerina Committee of the Norwegian Technical and Natural Science• 
Re1earch Council (NTNF) hope• the plan can be carried out froa 1985-87 and tha~ 
68 ailliun kroner vill ba public capital, vhile indu1try'a contribution ia eatinated st about 
44 aillion. A• a re1ult of a •un"ey the co..ittee e1tabliahed a network of intt,rdependent 
meaaure1 vhich will aee that aa aany of the propoaal1 •• po11ible are carried o~t. The 
action plan i• ba•ed on future co-~eration betveen the four ra1earch council• in ~Jrvay 
(NTNF and the aariculture. fi•hina and aeneral •cience councils) and the Industry Fund. In 
addition, the coaaittee i• augaeating that a national atrategy be developel for biotechnolocy 
and that the reaearch council• plan thi• jointly. (Extracted fro• Aftenpo1ten. 
20 December 1984) 

Sweden 

Nev Svediah Centre for Biotechnology 

The county council of Stockhola County haa fonud a nev centre - the Huddin&• Center fu~ 
Biotechnolocy - vhich i• attached to Huddinae Ho1pital. The chairman of the new 
institution'• board i1 Profe11or Bertil Aberc, one of the true pioneer• in bi~technolo&y who 
now work• for Skandicen. Other board aellbera include proainent profe11ora fro• the 
Karolin1ka In1titute and the under1ecretary in the Miniatry ot Social Affair•, 
Inc .. ar Lindberg. 

With thi1 aove the county council will inve1t Huddin&• Ho1pital with t~c r~••&rch •t•tu1 
that ha• been planned for it froe the very becinninc. lhe1e aabition1 oa th• part of th• 
county council coincide vith the intere1ta of re1earcher1 at Huddina• ltoapital They have 
lona wanted a re1earch centre for aolecular bioloay in Huddinge o~ a t•chnicai ~rofe••orahip 
\n aolecular bioloay at the larolinaka In1titute located at Huddin&•• The problea up to now 
va1 that there vere no fund• for thi1 po1ition. Nov the county council he• prO'llL•e~ to 
provide a total of 60 aillio~ kronar over five year• for the e1tabliatleent o! the reaearch 
coaplex. A 1eparate coapany ha• al10 been ••t up by the county counctt, t~~ Huddin1a 
Ho1pital Develor•"Jnt Center, for the purpoH of upandina the rHearch c •P'•x vitl~ !>Cher 
centra1. (!xtrac,ed fro• Sven1ka Ds1bladet, 22 March 1985) 

Volvo buy• Phat9acia AB 

Accordir1 to report• fro. Sweden, AB Volvo haa acquired a •ajority participation in 
Pharaacia Al. With 3.2 aillion aharea, it i1 nov the lara••t ahareholder in the 
phanM1ceuti~al and biotechnolo11 company. Thi• number of 1hare1 corre1pond1 to 6.4 par cant 
of the capital atock and 26.6 par cant of the votin1 ri1hta. It it 1aid that Volvo paid aore 
than 650 •illion kroner for thi1 tran1action, about 10 par cent over the aarket price. Volvo 
1uppo1edly acquired the 1tock frOll foundation• that are link1d with the founder• of 
Pharaacia. Volvo ha• already indirectly obtained a participation in Pharaacia through the 
inve1t .. nt caapany AB Cu1to1, which held 2 par cant of the aharaa and 4.7 per cent of the 
voting ri1ht1 at the end of 1983. With Volvo'• co..it .. nt, the co.pany i1 aaking further 
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advance• into ttaa biotachnoloay area. It ia aaid that it nov ovna 22 per cent of All Cardo, 
which ia involved in the auaar, •••d and biotachnoloay aectora. Ita 1hare of KabiGen Al, 
active in the biotechnolo11 area, ia eatiaated to be at leaat 15 per cent. Volvo hold1 about 
JJ per cent of Sone11on All, which recently ac~uired the pharmaceutical coapanie1 All Leo and 
Aa Ferroaan. Soneaaon alao ovna 57 per cent of Gambro All, which manufacture• medical 
in1trumenta. (Source: Europa Che•ie, 15 February 1985) 

Human DNA cloned from Eayptian aumay 

DNA from the 2,400-year-old 111\maY of an Egyptian child ha1 been extracted and cloned in 
a pla1aid vector by Svante Yaibo of the Univeraity of Uppaala, Sweden. though only one of 23 
•11111aie1 inve1tigated contained DNA that could be cloned, that one produced about 5 per cent 
of the DNA that would be obtainable froa freah huaan materiel. "the reaulta eatabliah the 
fea1ibility of fai~hfully cloning 1ub1tantial piece1 of gen0111ic DNA from biological remain1 
of great antiquity", Yaibo aaya. Among the qucationa that the cloned DNA aay help to answer 
are the de1cent of the ancient population of the Nile Valley and the relation1hip1 between 
variou1 dyna1tie1 and pharaoh1. (Source: Chemical and Engineering Neva, 6 May 1985) 

United Kingdom 

SERC reviev1 biotechnology re1earch 

Laat June the Science and Engineering Re1·earch Council (SERC) began a major review of 
the role it play• in promoting and funding reaearch into biotechnology. On the agenda vas 
the future of the SERC'a Biotechnology Directorate, one of the driving forces behind British 
research in biotechnology, which face• 'uts in its budget and preeaure fro• government to 
economi&e. One 1olution to the fundi=; criai1 val 1ugge1ted as long ago as 1981 by the 
Spink• c011111ittee. the c~ittee augge1ted the formation of a nev directorate to pool the 
re1ourcea of different reaearch councila. Another more remote po11ibility involves 
eventually mergina the directorate or its 1uccea1or with the Department of Trade and 
Industry'• Biotechnology Unit, which increa1ingly ia funding applied research in academia. A 
moratorii.a on spending impo1ed la1t November on the Support for Innovation Scheme, from which 
the unit draw1 its money, vaa lifted in March. the unit recently revealed it1 intention• to 
enliat induatrial aupport for a £10 million to El5 million biotechnology proaramme. 
(Extracted from Nev Scientist, 6 June 1985) 

liotech club (~naed 

the UK'1 Science and Engineerin& Re1earch Council (SERC) ia teaming up with Celltech, 
Glaxo ICI and RTZ Chemicala to form a protein engineering "club". SERC ia to provide 
three-quarter• of a £2 million fund to support a co-ordinated research programme in 
univer1itie1 and polytechnic•, the re1t caaing from it1 industrial partner1. 

the rights for exploitable product• re1ulting from the collaboration will be 1igned over 
to the lriti1h Technoloay Group, but members of the club will receive excluaive licence• at a 
privileged rate for an agreed period of time. 

Target area1 for re1earch include drug1, hormones and industrial en&yme1. The fir1t 
£1.J million ha1 already been allocated to univer1itie1 in London, Bristol, Leed1, Sheffield 
and York. (Source: Manufacturina Chemist, July 1985) 

Nev biotechnolo1y initiative 

A new collaborative biotechnology re1earch initi1 med at the agricultural and food 
induatriea ia bein1 launched by the Laboratory of the ·r ... aent Chemi1t. Grant• of up to 
50 per cant will be available to help industrial con1or.i1 exploit the biotechnologie1 
developed by academic centre• of .xcellenca. 

!sch collaborative proarcmae !a&Y be in plant, animal or food 1cience, with po1aible 
priority area1 includina: aenetic applied en&ymoloay; plant and animal tia1ue culture; 
applied en&ymoloay; aniaal and plant phyaioloay; and new aa1ay methods. 
(Source: liotechnoloay Bulletin, Vol. 4, No. 7, Auauat 1985) 

Tran1plant aid licence 

An •araemant ha1 been .. de by Wellcome Biotechnoloay for exclueive licence term• with 
lrlthh Tachnoloay Croup for tiie development of a monoclonal antibody fo'I' uH in bona marrow 
tran1plantation. 

the 11onoclonal antibody, called Ca•path-1 - 10-called bec1uae it was developed in the 
c .. bridae Unlvar1lty Patholo1y Department - help1 prevent 1raft-varau1-ho1t di1aa1e (GvHD) 
which i1 I 1erlou1 COllplication of bone marrow tran1plantation, leading to rejection of the 



grafted tissue. In clinical trials. the antibody has reduced the incidence of severe CvHD 
from 50 per cent to about 5 per cent. (Source: Manufacturing Chemist. August 1985) 

Beecham produces treatment for dissolving blood clots 

Beecham. the UK-based pharmaceuticals company has produced a drug to dissolve blood 
clots. Called Eminase. trials show that the new drug dissolves clots within JO minutes in 
60 per cent of patients tested. It is • chemically-modified combination of a 
naturally-occurring h11111an clot dissolver and a bacterial enzyme long known to dissolve clots 
and its mechanism is to activate the body's own clot-dissolving system. Beecham claims that 
Eminaae lasts long enough to be uaed as a single shot, five-minute lnJection. In an 
emergency. a single Eminase injection may be administered by a GP. (Extracted from 
European Chemical News. 29 July 1985) 

US company invests in UK monoclonals unit 

Damon Biotech, the fast-growing US biotechnology company. is to build a [JO million 
monoclonal antibody production facility at Livingston. near Edinburgh. Scotland which will 
have a manufacturing capacity ten times greater than Damon's existing facility at Needham 
Heights on the outskirts of Boston and is claimed to be the largest of its kind in the 
world. The investment package involves UK gover11111ent grants. aa well as venture capital from 
a European consortium assembled by Advent International of Boston. 

'Ole facility will initially focus on the production of monoclonal antibodies on a 
contract baai1 to meet demand from European clients, aa well aa to meet the need for clinical 
trial1 of Damon's ovn biophanaaceutical products. Aa necessary. Damon Biotech Ltd. will 
assist with orders from US and Japanese client• that are beyond the capacity of the US 
facility. (Extracted from European Chemical Neva, 29 July 1985) 

Celltech reagents 

Celltech is to launch a range of reagents for the purification of interleukin-2 (IL-2). 
'Ole late•t product• in the UK company'• ianunopurification range, the anti-IL-2 monoclonal 
antibodie1 are being produced in hybridoma, developed at ita Slough laboratories. The 
company recently started marketing an antibody product for the purification of beta 
interferon. This is derived from anti-beta hybridoma licenses from the Japanese firm, Yamasa 
Shoyu. (Extracted from !_uropean Chemical News, 12/19 August 1985) 

Anti-AIDS invention sold 

A Pritish invention that could protect haemophiliacs from contracting AIDS baa been aold 
to the Weat German chemicals giant, Bayer. Speyvood Laboratorie1, which specializes in blood 
products, had a key 1take in genetically engineered factor VIII. a blood clotting protein 
that i1 essential in the treatment of haemophiliac1, but Porton International, a consortium 
of biotechnology firms including Speywood, ha1 1old the 1take to Bayer. Briti1h res~4rcher1, 
supported by Speyvood, played a crucial role in develo~ing genetically engineered 
factor VIII. A group at ~he Royal Free Hospital in London u1ed biotechnological technique• 
to isolate the protein. Speywood then pas1ed the valuable protein to Genentech who developed 
• proce11 for manufacturing genetically engineered factor VIII. Both companie1 1hared world 
right• to manufacture and 1ell factor VIII. 

Despite it1 early auccesa with factor VIII, Speyvood ran into financial difficultie1, 
forcing it to cut back it1 genetic engineering prograaae. After a further injection of 
1everal million po·Jnds, Speywood waa aold two years ago to Porton International, a consortium 
of firms run by a British entrepreneur, Wensley Haydon Baillie. 

Meanwhile, to raise cash, Speyvood's two backers had 1old the company'• .. nufacturing 
rights for factor VIII to Genentech. Nov Cutter Biologicals, an American 1ub1idiary of 
Bayer, has revealed that it baa acquired all of Speywood's marketing rights to factor VIII. 
Parton International, a private fina with a name coincidentally similar to the British 
government's microbiology establishment at Porton Down, baa refu1ed to coanent on the deal. 
(Extracted from Nev Scientist, 8 August 1985) 

United States of America 

Exports to potentially hostile nations 

When the Co-~rdinating Committee for Multilateral Export Control• (COCOH) .. eta in 
Paris, it1 ag~~da will contain a US reconnendation to place key biotechnology 1ub1tance1 and 
methods - possibly including rec0111binant-DNA techniques, cell-fu1ion methods, 
genetic-material aequencer1 and analyzer1, and biochip re1earch - on a strategic watch list 
to monitor whether they are being div1rted to potentially ho1tila areaa of the world. 
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If the diversion is indeed occurring, COCOtl nations, which include Japan and all NATO 
countries except Iceland and Spain. preauaably would then agree on formal export controls on 
the technologies, to be enforced by each country. 

Although the US biotech industry recognizes the need [or some regulation, particularly 
of virulent organis .. directly applicable to gera warfare, the prospect of overly broad and 
strict export controls ia of "serious concern" to the Association of Biotechnology 
Coapanies. (Extracted fro• Che.ical Engineering, 2 Septeaber 1985) 

Field-testing of genetically engineered insecticide approved 

The US Environmental Protection Agency (EPA) has approved the field-testing of Hycogen 
Corp'• genetically engineered insecticide - giving the San Diego coiapany a head-start on 
Monsanto. Hycogen, which has transferred a toxin fro. Bacillus thurin,iensis into a strain 
of Paeudcaonaa, will be testing the insecticide against soiae lO types of caterpillar. This 
approach is intended to protect the toxin from degradation by aicro-organisas or ultraviolet 
light once applied to crop plants. Hycogen kills its recoabinant organisas before applying 
them to the leaves of the crop plants: Monsanto, instead, has applied for peraiasion to 
apply live organiaas to the roots of the crop plants. (Source: Biotechnology Bulletin, 
Vol. 4, No. 7, August 1985) 

quarantine rules siaplified 

The US Department of Agriculture (USDA) has agreed to simplify and streaaline its 
quarantine rules for the import of cell lines. Biotechnol~gy companies have been complaining 
of delays of as much as a year while tissue cultures and tissue-culture products await 
testing at USDA'a Plua Island quarantine facility. ' 

USDA's quarantine rules apply to iaports of any aaterials that could contain 
foot-and~uth disease virus and other livestock diseases not already present in the 
United States. Thus cell lines prepared with bovine serum or the enzyme trypsin (which is 
derived from cows and pigs) coiae under the quarantine. During negotiations between USDA and 
representatives of the biotechnology industry on speeding up the process, it became clear 
that aost of the delays were bure3Ucratic. Under the new procedures, companies will be able 
to establish deposit accounts with USDA so that the tests can be run as soon as products 
arrive at Plum Island. (Extracted fro• Nature, Vol. 315, 20 June 1985) 

Steady growth predicted for US enz:yme aarket 

Two aajor studies of the US industrial enzyme market are predicting increasingly good 
prospects for this sector aa the products become ever-.ore popular in the food industry and 
new uses continue to be found. 

Accord~ng to Frost • Sullivan, enzyme development is at an early and exc1t1ng stage; 
''Nev uses are found almost daily, and ~he potential for large volume applications is quite 
good". Pr .. ier amona the uaea will be food preparations vhich accounted for three-quarters 
of the 1983 total of •185 million worth of sales. 

The company says enzyme use in food preparations amounted to $140 ail lion in 1983 and 
should represent SOiie •190 aillion by 1988. High fructose corn-syrup is replacing sucrose as 
the priae sweetener in aost prepared food uses, and soft drinks, icings and jams use 
90 per cent fructose syrup, all of which is enzymatically produced. 

Concentrating purely on the food sector, a report from Eldib notes that several 
European-owned companies have already entered the US enzyae aarket. The current situation is 
said to be very competitive. Howe~er, Eldib predicts that this competitive situation will 
cause US d011estic producers to twitch to other product line1. Thie should give new suppliers 
a &ood opportunity to enter the aarket with increased sales po11ibilities. 

Second in iaportance to the food area is phasiaaceutical and aedical applications, which 
are expected to retain about 16 per cent of the aarket throughout the period. Important here 
ara blood-clot di11olution functions (in vhich urokinase vill probably totally replace 
streptokinas•); blood coagulation factors for treating haeaophiliac1; alterations to 
penicillin aaain1t 1oiaa disea1es; and diagnostics. 

Other applications, such as enzyme uses in detergents, in waste water treatment, leather 
tannins, textiles, and the paper industry should be ~oubled by 1988. 

"Industrial Er.zyaes Market in the US" is available froa; Frost 6r Sullivan, 
104-112 Marylebone Lane, London, WlM 5PU. 
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Eldib'• •tudy on en&yae• in the US food .. r11.et i• available from: 
Eldib !naineerina • Re•earch, P.O. BOJt 118, Berkeley Heiaht•, •J 07922, USA. (!atracted from 
Manufacturina Ch .. i•t, May 1915) 

Union of Soviet Sociali•t Republic• 

Sinale-cell protein 

A unique and quite remarkable food proar....e involvina the production of aore than a 
aillion tonne• of aicrobi•l protein i• currently under vay in the Soviet Union. 

The aicrobial protein i• produced by arovina bacteria, alaae, funai or ye••t• on variou• 
feed•tock•. 'nle protein-rich aicrobial cell• which re•ult are called •inale-cell protein 
(SCP). The feed•tock• u•ed have ranaed from petroleua1 natural aaa, .ethanol, ethanol, 
•lmo•t every variety of aaricultural va•te and aa•e• found in aine •haft• to peat, tiaber 
v••te and even •unliaht. The SCP produced i~ then fed to people, either directly, added to 
traditional food•tuff•, or indirectly and auch le•• effectively via ani .. l•, in povdered, 
aranulated or pellet fora. 

Soviet planner• were •earchina for a nev •ource of protein to off•et •evere •hortaae• of 
aaricultural live•tock. At the •a.e tiae they had a problea vith the recently di•covered oil 
depo•it• in the Vola•-Ural field•, becau•e the oil had a hiah n-alkane (vaa) content. The 
vaa .. de it harder to pump and h9Ddle, decrea•ina it• value. The di•covery of a 
aicrcr-oraani .. that could devaa the oil a• veil a• produce protein offered an attractive and 
inaeniou• •olution. 

By 1964, an eaperiaental plant de•ianed to arov yea•t• on petroleua, vith an output of 
1,500 tonne• a year, had beaun in Kra•nodar. Toaicoloaical proble•• aro•e, however. 'nle SCP 
v•• cont .. inated vith carcinoaenic polycyclic ·aromatic co.pound• derived from the iapure 
aas-oil •ub•trate, .. king it un•uitable for aniaal feed. A •vitch to purified liquid alkane• 
a• •ub•trate in a •econd eaperiaental plant at Ufa (vith a capacity of 12,000 tonne•) removed 
thi• obatacle, and .. ny biological teat• vere carried out to check the aafety of the 
product - called protein-vitaain concentrate - a• an ani .. l food•tuff. 

Large-acale plant• vhich u•ed n-par•ffin• a• feed•tock• followed - at Ufa 
(100,000 tonne• per annua) in 1961, Corki (100,000 tonne• per annua and later eapanded to 
200,000 tonne• per annU11) in 1970 and Kiri•hi (100,000 tonne• per annua) in 1972. Other 
n-paraffin plant• have alao been built at Angarak, Kraanodar, K•tovo, •ovocherka••k, Polotak 
and Svetloyarsk. 'nlree further plant• at Kre11enchu1. Novopolot•k and Ho&yr are nearina 
completion and .. y even have •tarted production: they have capacitiea of 120,000 tonne•, 
120,000 tonne• and J00,000 tonne• a year reapectively. 

Apart froa protein, the Soviet Union alao plan• to u•e the lipid (fat) fraction of 
yeaat• arovn on liquid paraffins. A pilot plant ia already under con•truction. Eatractina 
the lipid• vill increa•e the protein content of the re .. inina yea•t, and the lipid• viii then 
be uaed to produce hiah-quality •oap• (trialyceridea) and lubricatina oil, or product• for 
the medical indu•try (phoapholipid•) or the paint indu•try (oleic, linoleic acid• •nd ao 
on). Biolotically acti\e aubatance• •uch a• erao•terol (from vhich vit .. in D ia .. de) .. y 
alao be iaolated from the lipid fraction. 

The Sovie~• alao hope to increaae exi•tina capacitiea b) introducina automated 
production line• and aore powerful feraentera. Over the pa•t decade, feraentera have 
increaaed in ai&e, and current llOdel• can produce up to JS tonne• of protein a day. 

Inevitably in auch a larae-•cale development, there have been aeriou• difficultiea to 
overc09e. For exaaple, the SCP produced on n-alkanea va• deficient in tfie amino acid 
aethonine, and a plant for it• .. nufacture had to be iaported froa France. The level of 
carcinoaenic polycylic aromatic co.pound• in the final product ha• alao aiven cauae for 
concern, and aay eaplain vhy the authoritiea are reluctant to u•e SCP directly in human 
food•tuffa. There i• •till a ri•k that liveatock .. y be adver•ely affected by re•iduea vith 
carry-over into their .. at. 

'nle Soviet aicrobioloaical indu•try i• al•o a aajor •ource of environ11ental pollution. 
Larae di•chara•• of protein du•t into the at~•phere created a need for du•t-catchina device• 
nov beina in•talled, vith capacitie• of 1,150,000 cubic .. ere• an hour. Ror have ao.e Soviet 
expert• dl1ai11ed the po11iblllty of indu1crlal alcro-oraanl••• belna rel••••d froa faccori•• 
and cauaina .. jor epideaica. A further problea ia that contact vith the raw .. terial• of 
eroduction - yeaat and paraffin - ia undoubtedly affecti~a the health of worker• in the 
induatry. 

But the aost preaains proble• nov facins Soviet planner• ia probably to find a auitable 
feedatock to replace n-paraffin, a1 1upplie1 of ~araffin are too a .. 11 to ... t future need1 
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of the •i,robioloaical iaduatry. Soviet expert• are increaainaly turning their attention to 
natural aa• aa a •ubatrate, ••pecially aa ita output ia nov arovina far faater than that of 
crude petroleami. 

The ti11e and coat involved in developina the technoloay to uaa natural aa• .. ,. however, 
perauade the Soviet authoritiea inetead to import an already pro~en Weatern p~oceaa. The 
Soviet Union haa already atarted neaotiatina vith Imperial Cheaical lnduatriea {lCl) about 
the purchaae of ita "Pruteen" technoloay. which convert• .. thanol aynthaaized froa natural 
aaa into protein. 

Daina athanol a• feedatock ia another poaaibility for the Soviet•. One factory at Ufa 
h•• bean reconatructed and nav produce• ethanol-derived SCP for larae-acale teatina in 
aariculture. So far, reault• auaae•t that the yeaat .. y be of a hiah quality, auitable for 
human conaU111ption. the Soviet Union plan• to build a pilot plant that i• baaed on ethanol 
feedatock and vill produce 100,000 tonne• a year. 

Aa veil aa poaaeaaina hua• re .. rvea of oetroleua and natural aa•. the Soviet Union alao 
haa the lar1eat foreatad area of any country in the world. Thia proapted planner• to look at 
vaya of producina SCP froa a vhole ranae of timber and aaricultural by-product• - froa wood 
chipa, aavduat, corncob cor••• rice huaka, aunflover huaka, cotton hulla, ba1aaae and 
80la•••• vaate to vood pulp and aulphite liquor. 

Such an advantaae vaa alao obviou• to Nazi Ger.any, vhich revived it• intereat in SCP 
production a• a reault of the var aconoay in 1916. A taraet vaa •et of 100,000 tonne• a year 
for yaaat production to auppl ... nt hamian and ani .. l diet•. but the diaruption of the econo.y 
brou1ht about by the var reaulted in production of only 15,000 tonne• a year. 

The Car.an• uaad aulphita vaat• liquor a• feedatock (a by-product of the aulphite 
proc••• in paper .. nufacture). !hare vere aiaht .. nufacturina centre•. the l80at important 
beina I. C. farben•a baaed at Wolfen near Leipzia. and 90at hiatorian• believe that food 
yea•t .. da an i•portant contribution to th• Car.an diet durin1 the var. 

Kon-hydrocarbon faedatocka nov account for l80ra than half the total SCP production in 
the Soviet Union, uaina .. thod• ai.ilar to thoae develop•~ by the US Depart11ent of 
A1ricultura durina th• Second World War. Apart froa the aubatrate {the vood chip•. aavduat 
or whatever), tJPical rav .. tariala for the production of SCP are aulphuric acid, 
auperphoaphate, aquaoua ...onia, potaaaiami chloride, li .. , urea, lysine, aoda, and fiah oil 
or ao1patock. 

The •icro-or1ani••• are l80atly yeaata of the 1enua Candida, thouah durin1 production the 
fenaantar often becoaea conta•inated uith lov-yieldina (25-10 per cant) atraina vhich paaa in 
vith the vatar and nutrient aalta. Converaion to aterile condition• vou!d allow better 
control of tha aicrobial aynthaaia procaaa, but thia haa yet to be achieved. 

Soviet reaaarchera are aelectin1 Detter atrair.a which 1ive aoocl reault• in the 
laboratory. One ez .. pla ia "Tul-6", which yields a bio.a•• of 56-80 per cent, haa a 1rovth 
rate of 0.25 par hour and a crude protein content of 54 per cent. However, factories vhere 
thaae atraina do not baco .. properly aatabliahed atill have probleaa; ideally, each 
entarpriaa ouaht to develop ita ovn atraina or .adify tho•• it ia 1iven, because a factory in 
Siberia oparatea undar a different t..,aratura raai .. than one, aay, in Kazakhstan. lut a 
lack of qualified people or a~uip.ant ••• .. to ba praventin1 auch refineiaenta and aay be a 
.. jor obatacla to the achiev .. ant of efficiency vithin the induatry. 

Aaricultural vaataa are not juat uaad a• • aubatrata for SCP production, .. ny are 
enriched vith protain to .. ta th .. suitable aa f~ddar. The rav .. teri•l ia partially 
hydrolyaad with a vaak acid, then inoculated vith yeast or funai. The •yceliua fun1ua 
Spicaria haa, for axa.,la, raiaad tha protain content of fodder by 5.8 per cent in trials. 

The Soviet •icrobioloaical industry vill also 1oon .. ka axtanaive u1n of the country'• 
huaa p••t reaervaa; aOlla 210 •illion tonn•• are extracted annually. Follovina the aucce•• 
of a pilot plant ~n Lithuania, a full-scale factory ia nov bain1 con1tructed and another 
91 plant• are planned, vith a taraat of aOlla 1,965,000 tonne• of protein a year fr09 peat. 

Conaidarin1 th• iapact that Soviet •icrobial protein production could have on Soviet 
araln purch•••• froa lorth A119rica, it ia aurpriain1 that the 1cal1 of th• operation has not 
attracted l80ra attention froa W.atarn apaciali1ta. 

Tha dcmaatic livaatock industry ia .. kins 1raatar d ... nda than ever before. ln 1981, 
the loviata naedad protein for 121 •illion aheep and aoata, 91.7 ail lion cattle and 
61.5 •illion piaa: an ava1011e ta1k by any 1tandard1. Protein deficit• are thouaht to be 
anor110u1; in the Ukraine alone, for •••8Pl•, tha deficit vaa 1bout 1.8 •illion tonne• 
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(equivalent to 11 •illion tonnes of oats). At the ..oment, huge amounts of hoae-grown and 
i•ported grain are helping to make good the shortfalls. Microbial protein could have an 
enormous i•pact in this area: the addition of one tonne of SCP to feed creates an extra 
0.4-0.6 tonnes of pork or about ZS,000-)0,000 eggs, and releases 5-7 tonnes of grain. 
(Extracted fro• Nev Scientist, 27 June 198S) 

C. RESEARCH 

Research on human genes 

Svitching off protein production 

A discovery by Israeli scientist• could help establish hcr-J higher organia .. regulate 
production of proteins, a phenomenon vhich, until nov, has been one of nature's beat-kept 
secrets. 

Professor Yosef Aloni and his colleagues at the Weizmann Institute, Israel, vere 
studying ai•ian virus (SV40), an organisa that replicates in monkey cells and vhoae genetics 
is veil understood. The teaa focused its investigations on viral protein 1 (VPl), a protein 
that coats and protects the virus as it aovea froa one monkey cell to another. As tvo other 
proteins, VPZ and VP), are used for the same p~rpose, production of all three miust be 
carefully controlled to ensure correct outfitting for the virus. A particular viral gene is 
triggered into aaking VPl by an enzyme called polymerase II. The gene for VPl is transcribed 
to make nwmerous messenger copies (aRNA) vhich act as templates froa vhich the protein is 
built. 

When exa•1n1ng DNA complexes formed in this vay, Aloni's tea• found that only a li•ited 
n ... ber of co-.ilete gene copies vere generated. Production ceased, after just a fragment of a 
gene copy had been generated instead of a coaplete copy. They concluded that transcription 
vas being aborted. 

Further investigation revealed that the aRMA aigrated from the cell's nucleus to its 
cytoplas•ic lining where it aanufactured not VPl, but a •uch ... 11er peptide called 
agnoprotein, which it also encodes. It is this peptide that holds the key to regulating the 
production of VPl. W'"nen the concentration of the peptide reaches a certain point, it binds 
to its ovn .itNA, causing it to change shape. This slight alteration initiates production of 
VPl in the cytoplasa. Hovever, agnoprotein also leaches back into the nucleus vhere, again, 
it binds to nevly produced mRNA. Here, though, it causes a different alteration in shape 
vhi~h results in production of an incoaplete copy. Thus the nucleus is directed via the 
agnoprotein to enter the abortive phase and to cease production of aRNA for VPl. 

'nle teaa intends to study the other tvo coating proteins, VP2 4nd VP), to see vhether 
the same tvpe of regulation mechanisa exists. Also, they hope to exa•ine in greate~ detail 
hov the agnoprotein binds to and distorts the RNA. (Extracted fro• Nev Scientist, 
12 September 1985) 

Synergy betveen ga ... interferon and TNF 

Biogen scientists told the Third European Conference on Clinical Oncology in Stockhol• 
that teats vith the company'• Iaiauneron ga ... interferon and tumour necrosis factor (TNF) 
indicated that the tvo proteins, vhen used together in in vitro studies, had greater killing 
effect on aalignant cells than either used alone. It vas reported that this synergistic 
effect had been observed in a large nuaber of cell lines - including cells derived froa 
breast, cervix and colon tU190urs. The teats indicated that most of the cell lines sensitive 
to TNF become auch aore sensitive in the presence of ga .. a interferon. Si•ilar synergy vas 
seen between TNF and gaaaa interferon in •Ouse cancer cell lines but not nor.ally sensitive 
to TNF, but highly sensitive when g ... a interferon is added. 1.-uneron has been teated in 
over 500 patients and ia expected to enter the third phase of huaan clinical trial• later 
this year. TNF, which is also being developed by Cet•Js and Cenentech, is in an earlier stage 
of development and is expected to begin the first phase of clinical trials shortly. Neither 
product viii be available for general use until the teats required for re1ulatory approval 
are completed. (Extracted froa Biotechnology Bulletin, Vol. 4, No. 6, July 1985) 

Happing the c0111plex code of hlMlan genetics 

Nothin1 in the hiatory of conventional cartography coaea close to aatching the 
atupendou1 challenge of .. pping the huaan genetic code. Deterainin1 the 1tructure of 
Hoao aapien1' 300,000 gene• i1 a ta•k akin to cro11-indexing every work in an encyclopedia. 
But the payoff would be 1pectacular. Deciphering the DNA that deteraine1 heredity could 
pinpoint the cau1e1 of inherited di1ea1e1 - and lead to cure1. 
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One biotech COllpany believea it has a vay to simplify the job. Scientists at 
Collaborative Research Inc •• of Lexincton. Haas •• are usinc special enxy.es to chop the DNA 
into larce aection•. called Restriction Fragaent Lencth Polymorphisas. By chartinc just 
l.000 cf these. they hope to be able to pinpoint genetic abnormalities in a developinc fetus. 

The project. vhich ia years fr ... completion. 
a patient is rejecting transplanted bone .. rrov. 
to identify an infant's father vith 99.9 per cent 
21 September l91S) 

Hwaan leukocyte antigen• 

has already yielded a test to deteraine if 
Another test under development vill be able 
accuracy. (Source: Business Week. 

Cenetic cluea have been found in aome bafflinc diaeasea, including juvenile diabetes • 
.ultiple sclerosi•, lupua erthematosua, Crsve'a disease, Addison'• disease. iayasthenia cravis 
and narcolepsy. Ru .. n leukocyte antigens (RI.As) are the focus of studies in all the 
diseases. vhich are believed to be caused by i1111111ne syatea abnormalities. RI.As vere first 
studied in relation to tissue typinc for organ transplants. Blood typing is much simpler, 
based on only four antigens vhile tissue typing involves 10 or iaore HI.As. Patients vith some 
of the autoi1111111ne diseases mentioned above are far more likely than the ,eneral population to 
~ave cercain characteristic RI.A .. rkers. This information .. y eventually enable more 
effective treatment. but even nov, knovinc about the .. rkers .. y allov persons at risk to 
take precautionary measures. RIA substance B27 is present in 90 per cent of people vho 
develop ankylosing spondylitia, an unusual fora of arthritis. (Extracted from 
Nev York Times, 20 August 191S) 

Antibody switches 

Biological factors that function as switches to activate antibody producing genes have 
been diacovered by reaearchera at ~yushu University (Japan). Each of the tvo factors 
isolated have a l80lecular veicht of lesa than 200.000. One has a proiaotive effect on 
antibody producing genes and the other a suppressive effect. To function inside a cell, a 
gene must contain a apecial 'enhancer' aequer.ce or be adjacent to one. The 'expressor' and 
'repressor' factors are believed to function by binding to the enhancer. (Extracted from 
Japan Economic Journal, 16 July 198S) 

Oncogene linked to cancer therapy resistance 

Further clues to the role of the oncogene N-ayc are emerging from studies at the 
Memorial Sloan-tCettering Cancer Center, Nev York City, the National Cancer Institute, and at 
the Naval Medical Research Institute. A year ago, researchers found an increased number of 
copies of the oncogene in about half of untreated cases of a childhoood nerve cell cancer 
called neuroblastoma. Nov large increaaes in the product of this gene in neuroblastoma cells 
that have developed resistance to cancer therapy have been found. This is the firat evidence 
of a co1W1ection between a cell's resistance to therapy and increased activity of oncogenes. 

The investigators derived four cell lines from tvo patients with neurobla9toma. For 
each patient, they derived a pretreatment cell line and another one fro• cells that survived 
initial therapy and vere becinning to redevelop the tu180ur. Cells from these 
treat.ent-re1i1tant cell lines had up to seven times the level of the product of the N-myc on 
oncogene than did cells frOll the pretreatment cell line1. Although rhe product of the N-•yc 
oncogene wa1 increa1ed in both treat•ent-resistant cell lines, the nu•ber of copies of the 
gene pre1ent was elevated in only one of these line1. Thus, there ap~ear to be at lea1t two 
biochemical pathways that neurobla1toma cell1 .. y u1e to increase production of the oncogene 
product. 

Neurobla1toiaa i1 a cancer of undifferentiated cell• - called 1te• cells - of the nervous 
ay1te•, and the N-•yc gene 1eem• to be involved in reculating that differentiation, the 
reaearcher• find. They treated their laboracory-1rovn cells with several agent• that induce 
cell differentiation and found that these agent• reduced production of N-myc gene products 
90 per cent. The cell• then began to differentiate and their growth 1topped. Retinoic acid 
va1 particularly effective in reducing production of N-.yc product, cau1ing • SO per cent 
decrea1e within 1ix hours and an 8S per cent decrea1e within 40 houri. Those cells in which 
N-myc product was not decreaaed remained undifferentiated, the re1earcher1 find. Retinoic 
acid at the level• u1ed in thi1 study already hat been 1hovn co be 1afe for clinical use, 10 
a therapy u1ing thia agent •ight be devi1ed. Since the N-.yc oncogene 1e .. • particularly 
active in cell• that reai1t other kind• of therapy, treat.enc of the1e cell• with agent• that 
reduce the oncogene'• lctivity •ight be e1peci1lly u1eful. (Extracted from Che•ical Week, 
27 June 198S) 
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Prouroltinaae developed to replace urokinase 

An artificial prourokinaae has beer. developed by Sag .. i Cheaical Research Center (SCRC), 
an institute owned by 25 companies. The nev prourokinaae'a diaaolvins capacity roughly 
equals that of huaan tissue plaaainogen activator. SCRC utilized a genetic engineerin1 
technique so that Escherichia coli can produce the throabi-diaaolving substance. Natural 
prourokinase aade by extracticn froa ani .. l cells is thought to be highly effective, but ita 
production is difficult. Once inai~e the hu .. n body, the natural typ~ ia bel~eved to become 
unstable. By comparison, the artificial prourokinaae - aade by replacement of one section in 
the .. ino acid arrangement vith a different aw~no acid - combines the natural type's 
effectiveness vith high productivity aa vell as stability. SCRC and its five research 
partners nov intend to upgrade their efforts to acquire the knov-hov necessary for comaercial 
production. (Extracted fra11 The Japan Economic Journal, 21 Hay 1985) 

Mass production of 'chiaeric antibody' possible 

Mass production of monoclonal antibodies vith persistent effect in fighting human 
cancers has become poaai~le vith a reca11binant DNA te~hnique developed by a Kyoto Uni••eraity 
team, linking human and aice genes to fora a 'chiaeric antibody'. Previously, antibodies 
created by aurine lyaphocyte sources to neutralize huaan cancer cells have not been 
altogether effective vhen adainiatered to patients, since the body recognizes these •• 
foreisn aatter and produce• antibodies directed against them in an i .. unological response. 
To bypaaa this problem, Prof. Taauku Honjyo of Kyoto University'• Medical College and hia 
aasiatanta have devised an ingenious aethod vhereby the antibody genes froe both huaan and 
aurine sources hae been joined together to fora a potent agent capable of escaping 
i ... unolagical attack. Linking the variable region antibody gene of a mouse to the constant 
region antibody gene of a huaan hein1 and utilizin1 a retrovirus as the DNA-replicating 
aachine, they have succeeded in producing a ger.e possessing the necessary information to turn 
out chimeric antibodies. Coapared to conventional aonoclonal antibodies, compatibility ia 
thought to be auch higher, while .... production should be poaaible through incorporation of 
the chimeric gene in aicrobial boats. Plana for comaercialization in joint venture with 
private industry are being hastened. (Extracted fro• The Japan Economic Journal, 21 Hay 1985) 

Virogenea aay cause scrapie, CSS and CJS 

Virogenea, genes that can generate viruaea, .. y be responsible for the diaeaaea kuru and 
scrapie, accordins to reaearchera at the Clinical Research Centre, Northvick Park Hospital 
(London). They have been studying Cerstaann-Strauaaler syndrome (CSS), a rare form of 
progressive dementia. The disease is inherited according to a clear pattern of autosomal 
doainant inheritance. When tissue froa the brain of a patient vho had died of CSS vaa 
transplanted into braina of eight aarmoaeta, all the monkeys developed CSS, so a 
tranaaiuible agent must also be involved. CSS is aiailar to another dege•:.erative brain 
disease, Creutzfeldt-Jakob syndrome (CJS), which can also be transmitted experimentally to 
monkeys. CJS is similar to scrapie, a brain disease of sheep, and kuru, a human brain 
di1eaae spread by eating enemies' brains in Nev Guinea. 11\e •••• antigens are pre1ent in 
ti11ue from brains affected hy all these conditions. The agent responsible could be an 
infectiou1 protein, although ~t has never been i1olated. The virogene theory could explain 
why no DNA has been found in prions. The virogene theory could 1lao explain Parkin1on 1 1 
di1ea1e, Alzheimer'• di1eaae and motor neurone 1yndr011e. (Extracted from Nev Scientist, 
4 April 1985) 

Revealing the 1ecreta of arthriti1 

le1earch team• in Britain and Japan believe that they have uncovered the fir1t clue1 to 
the funda .. ntal cause of 1rthriti1. They have di1covered significant difference• between 
antibodies known as i .. unoglobulin type C (lgC) in patients with rheumatoid arthritis or 
oateoarthriti1. The change• that have been detected have the affect of bending the antibody 
molecule. Thia could expoaa previou1ly hidden part• of the protein•, so that the body'• 
i ... une 1y1tem attack• them •• foreign protein•. Thi• attack then trig1er1 the di1e11e. 

For aany years, re1e1rcher1 have been lookina for new antiaena in the blood and joint 
fluid of arthritis patients to .xplain vhat see .. to be the body'• attack on its own joint 
linin&•• Thay have not found th••· ln1tead, they found the antibodies bindina to 
them1alve1. Thi1 au11aatad that, in thi1 case, they au1t be both antibody and antiaen. 
Re1earchara in the Oxford Oli101accharide Croup and the ln1tituta ~f Medical Studies in Tokyo 
wondered if the variou1 1hort oli101accharide units (auaara) on the lac protein molecule 
could be involved. They evaluated 1,400 different oliaoaaccharide •equencea fr011 46 
different lgC ... ple1 and reported their findin11 in Nature. 

They found no novel oliaoaaccharidea in 1erum from patianta aufferina fr0ta rheumatoid 
arthriti1 and 01teoarthritia. However, they did find variation• in th~ proportion• of 
different oli101acc~aridea. Those with either di••••• had far fever oli1oaaccharide1 
containing the 1ugar 1alacto1e than in healthy people. Normally, about 10 per cent of the 
Molecule• lack 1alacto1e. 111 01teoarthriti1 19 per cent were without and in rheumatoid 
arthritis the fi1ure va1 40 per cent. 
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The •imple increa•e in nwmber• of •uch aolecule• could .. ke the difference between no 
•yaptOlla and full arthriti•. 

The re•earchera •ua1e•t that the•e variation• in oli1o•accharide •equence• could up•et 
the proce•• called 1lycoaylation. when the oligo•accharide• are attached to the protein. 
Thi• i• the final •ta1e in the 1enetically controlled •••ellhly of proteins. vhich could 
explain a poa•ible inherited predi•po•ition to arthritia. 

The reaearchera are not •ure yet whether the unuaual 1lycoaylation pattern ia inherited 
directly or whether it ia tri1gered by an external factor such aa a virus. One poaaibility 
ia thst it could result from the activation of a normally silent gene, perhaps by a virus, in 
the same aort of vay as so-called oncogenes can be turned on in the development of cancer. 
(Extracted from Nev Scientist. 1 August 1985) 

Nev technique to cut DNA 

A nev method to cut ainsle-atranded DNA at any point baa been developed by tvo separate 
te ... of reaearchera. Mor.ally. restriction en&y.ea are used to cut DNA at particular sites 
of defined nucleotide sequence. The nev technique takea a short stretch of DNA to bind to 
the DNA sequence to be cut. The llhort stretch of DNA ia then linked to a reactive chemical 
group that can cut the DllA. The activated probe can then be added to target DNA to cut it 
where desired. The technique could also be uae~ to cut RNA and .. y .. ke it easier to 
investigate and exploit genetic information of large genomes. (Extracted frOll Kev Scientist, 
16 May 1985) 

DNA molecule• photographed 

A team of Japanese re•earcher• has used a supercooled electron microscope to take what 
it clai .. are the first photographs of 110leculea of DNA in auapended ani .. tion. They did it 
by improving the resolution of their •icroacope by cooling it with liquid heliua. 

The photographs were shown for the first time at a meeting of the Japan Society for 
Electron Microscopy. Reaearchera from the Department of Biophysics and ~he Institute for 
Che•ical Research at Kyoto University collaborated with researchers fr~• Japan Electronic 
Optic Laboratory. one of the vorld'a biggest .. nufacturer1 of electron •icroscopea. 

The r.aoleculea vere photographed in a "frozen-hydrated" state, on a stage that val 
supercooled to nearly absolute zero (-273°C). The company'• microscope has a •axiau• 
resulution of 0.6 nanometre•. which is about 0.3 nanometre• better than similar instruments 
that are cooled by liquid nitrogen. 

Supercooling protects the •pecimen f=oia da .. ge by electrons. To increase the 
•agnification of a Jpeci•en, it i• necessary to increase the intensity of the electron be•• 
focu•ed on the •ample. But the bea• can become too inten•e, and can destroy complex 
•olecul•r structures like those of DNA or proteins. The colder the specimen, the 110re these 
de•tructive reactions are slowed dovn. The Japaneae tea• aays that their supercooling 
reduce• the destructive power of the electron beam to a twentieth of what it i1 at room 
te•perature. 

Supercooling a apecimen fast enough to minimiae the formation of ice crystals also helps 
"fix" it for vievin1 while it still contains natural amount• of water. Host electron 
microscope apecimena have to be dehydrated firat, which can distort their normal appearance. 

One problem, however, ia that the liquid heliua boila off, cauaing the specilM!n to 
vibrate. This •akea it impoaaible to take 1ood picturea. The Kyoto te .. •1 aolution ia to 
aaparate the tank containing the liquid helium and the stage of the •icroscope that holda the 
specimen by a thin •etal arid .. de of a •aterial baaed on silver and platinum. This ••terial 
paa1e1 heat quickly at lov teaperature1, from the apecimen to the liquid helium. 

Seen throu1h the •icro1cope, the DNA looke like a atrai1ht line of dota. By 
photographing the molecule repeatedly at intervals of 1.7 nanometre•, equivalent to one-half 
the pitch of the DIA helix, the team produced a C011pc1ite i .. ge ahovin1 the diatinctiva 
double-helix 1tructura of DNA at a final re1olution of 2 nanometrea. (Extracted from 
Mav Scianti1t, 25 July 1985) 

The ~ace for 11nthatic human growth hormone 

Creutsfeldt-Jakob aynclro-., a rare di1aa1e of the central nervou• ayetem, doea not 
ueually affect people under 40 year• of •I•• Whan doctor• linked the 1lov-incubating viru1 
earlier thi1 year with the death• of four younaar .. n - three in the U.S. and one in 
Britain - health off iciala baca .. 1uapiciou1. When the Food and Drug Adainiatration learned 
that all of th••• .. n had received naturally derived hllll8n arovth hor110na (HGH) aa children, 
the aaency decided to act. 
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On 2 April, FDA asked U.S. distributors to vithdrav the product that is extracted fro• 
the pituitary glands of cadavers. The agency tears the hormone preparation could have been 
cont .. inated by the rare virus. Soon afterward, officials in 8ritain, the Netherlands, 
Belgium, Sveden and Greece followed FDA'• lea~ and banned the use of the product. 

FDA's .ove haa aeeaingly paved the vay for companies that are poised to provide 
genetically engine~red synthetic HGH. Developer• say that recOllbinant-DNA HCH is safer 
because it can be produced under controlled conditions where there is no risk of the product 
being cont .. inated by a virus. Once ita uae ia approved, the availability of a synthetic 
product could vastly increase the therapeutic uses of HCH, vhich, because of the sc•r~e 
supply of cadaver glands, is nov virtually restricted to the treataent of dvarfisa. 

FDA'• concern is that natural llCH .. y have acted aa the veh~cle for Creutzfeldt-Jakob 
syndroae. All three U.S. victi .. of the virus had been treated during the 1960s and 1970s 
vith HCH prepareJ by the National Institute of Health'• (NIH) Nat:onal Hormone and Pituitary 
Prograa. (Extracted froa Cheaical Weekly, 10 July 1985) 

Human grovth honaone technology developed 

Toyo Soda Mfg. (Japan) has developed technology to produce a h~n grovth honaone. It 
used a basic technique developed by the Science & Technology Agency and Osaka University 
whereby fragments of DNA are aade to adhere by a cheaical process and incorporated into a nev 
vector. The vector carries the fragments inside E. coli vhere the honsone is .. de. 
Toyo Soda determined the opti11U1a conditions under which the E. coli can produce the hormone 
and developed an efficient vay to extract the high-purity product. The honsone vill be 
produced co...ercially in 7-8 years. (Extracted fro• Japan Economic Journal, 4 June 1985) 

Recombinant lipocortin .. de 

Using recOllbinant DllA techniques, scientists at Biogen have succeeded in .. king the rare 
human protein lipocortin which is produr.ed naturally by the body to fight infl ..... tion in 
aaounts large enough to deaonatrate activity and effectiveness in ani .. l trials. Only trace 
aaounts of aniaal protein have been available for study until nov. Biogen thinks it has the 
potential of treating infla .... tory dis~ases such as arthritis and asthaa without the 
undesirable si~e effects that often liait use of conventional anti-infla..atory agents in 
treating chronic diseases. (Extracted froa Chemical and Engineering Mevs, 10 June 1985) 

Boabesin as a growth factor 

One hypothesis of hov a cancer cell grovs indefinitely proposes that the cell produces 
growth factor• vhich then bind to its surface and induce proliferation. Researchers at the 
National Cancer Institute in Bethesda, Maryland, have confiraed that the brain peptide 
baabesin can induce proliferation of s .. 11 cell lung carcinoma (SCLC) cells. Mere 
intere1tingly, a aonoclonal antibody directed against boabesin inhibit• proliferation of 
cells in vitro and in vivo. Previou1 vork had already shovn that boabeain and bnabesin-like 
peptides can stiaulate •ouse fibroblast• to replicate in vitro, and that SCLC cells secrete 
bombe1in-like peptides. (Extracted fro• Nev Scientist, S September 1985) 

Cal Biotech clones gene for h1119an lung 1urfactant protein 

Researchers at California Biotechnology, Inc. (Mountain View, Calif.), announced that 
they have 1uccessfully cloned the gene that codes for human lung surfactant protein. The 
lack of natural lung surfactant - a complex •ixture of protein and lipids which aids the 
02/C02 exchange between the blood and lungs and prevents the lungs fr09 collapsing -
result• in re1piratory distress syndrome (RDS), the leading cause of infant miortality and 
morbidity in the U.S. and other developed countries. 

Nov that the lung surfactant protein gene has been cloned, sufficient quantities of the 
prote:n should become available for tasting as a treataent for IDS, as well as for adult lung 
di1order1 1uch as adult RDS, bronchitis and pneumonia. 

"We are purifying the protein and developing a proceaa for re-constituting it with 
synthetic lipids to produce an artificial lung 1urfactant", said Dr. Jaaea Schilling, project 
leader at CBI. 

A •ajor reaaon for lack of progreaa in lung aurf actant therapy haa baen the 
unavailability of adequate quantities of human surfactant protein. Until CBI'1 announce .. nt, 
the only 1ourcea of this protein have bean nor.al adult h1111an luna and amniotic fluid. 

In addition to the development of luna eurfactant protein, Cll aciantiat• have developed 
a 1pecific diagnostic aesay for identifyina eurfactant level• in a1Sniotic fluid. Cll 
anticipate• that such an ••••Y• baeed on monoclonal antibodie• •pacific to the protein 
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coaponent af surfactant, vill overcoae aanr of the probleas associated vith present assays. 
(Extracted froa Genetic Engineering Nevs, March 1985) 

Leprosy vaccine 

The British Leprosy Relief Association (LEPRA) has announced the launching of a 
full-scale trial of a nevly developed leprosy vaccine in northern Malawi in 1986 in 
conjunctior vith the government of Malawi, the Lo~-on School of Hygiene and Tropical 
Medicine (LSHtM) and the World Health Organization (WHO). 

About 15 aillion people •uffer froa leprosy, and although drug treatment is available, 
it can be very slov and often too late to prevent irreversible neural daaage. Excitement is 
understand•ble at the development of a potential vaccine, which has been aade possible 
largely by the collaborative efforts of a group of scientists within the WHO Special 
Progr...e for Research and Training in Tropical Diaeaaes (TOR) co-ordinated by 
Dr. Barry Blooa of Albert Einatein College of Medicine, Nev York. 

The vaccine consists of heat-killed Mycobacteriua leprae, the causative agent of the 
disease, purified froa the tissues of the nine-banded araadillo, four colonies of which are 
maintained by TOR for this purpose. Safety trials have been coapleted in ~orvay, where 
leprosy vas eradicated as recently as 1950, and a large-scale non-random trial of 
60,()l)O leprosy contacts is under vay in Venezuela which vill be coapleted later this year. 

The ~aronga diatrict of Malawi has been chosen for the first population-wide trial 
largely beca~se prevalence of the diseaae is rather high (l-2 per cent) and because o! the 
groundwork l~id by LEPRA'a coaprehenaive evaluation progr ... e in this reaion directed by 
Dr. J. M. Ponninghaus and co-ordinated by Dr. P. Fine of LSll1M. 

There ia evidence froa earlier trials that vaccination vith Bacille Calmette-CuErin 
(ICC) against tuberculosi• can provide some protection against leprosy and, indeed, animal 
e>:periaents and therapeutic vork in Venezuela suggest a vaccine containing both killed 
~· leprae and BCC is aost proaising. The aia t~erefore i~ essentially to compare thia mixed 
vaccine vith BCG alone in a randoaized control trial of the whole population, except those 
vho do not vish to be involved and those who vill be excluded on the grounds of age, 
ill-health or already diaanosed as leprosy cases. (Extracted from Nature, Vol. 316, 
18 July 1985) ---

Leprosy antigens cloned 

Antigens of the leprosy bacillus could become available in large amounts for use in 
r~aea~ch on the diaeaae as a result of • recOSlbinant DNA method worked out by research~r- at 
the Whitehead Institute for Bioaedical Research at Maaaachusett• Institute of Technology and 
University of Washington, Seattle; Wasnington University; Stanford University; and 
Albert Einstein College of Medicine. The researcher• cloned genes tnat specify five highly 
antiaenic proteins of the leprosy bacillus and produced in Escherichia coli fragments of the 
proteins recognized bJ all 13 bacillus-specific monoclonal ant1bod1es tested. The 
researcher• note that availability of antigens aay aake it possible to develop simple and 
specific assays to screen populaticns for individuals producing antibodies to bacillus 
antigen•. Thi•, in turn, aight make early diagnosia and treatment feasible. (Extracted from 
Chemical and Engineering News, 19 August 1985) 

Blood presaure hormone genes expressed 

lesearchera at California Biotechnology Inc. (CBI), Mountain Viev, have cloned and 
expressed tvo huaan genes which regulate increase• and decreases in blood preasure. The 
expression of the aena for renin, a hormone vhich produce• increased blood preaaure, vas 
announced in aid-January. 

The hormone, produced in ainute amount• in the renal tiasue, initiates the production of 
a peptide knovn as anaiotenain 1, which is transformed by a separate enzymatic reaction into 
anaiotensin 11, which directly elevates blood presaure. Drugs already on the aarket block 
tha transfor .. tion of Angiotenain I to Angiotenain 11, but can cau1e severe side effect•. 
lanin inhibitor• may block th• sa .. pathway at an earlier ater and vith fever aide ef fect1. 

Althou&h the axiatanca and rota of ranin have bean knovn for 10 .. ti .. , praci1a 
structural and functional analysis has bean impossible bacausa of tha ainut~ a110unta 
available for study. The only natural source of ranin ha• bean patient• with a rare kidney 
tlll90ur which produces an axe••• of the horaona. CBI ia already di1cusaing developaent of 
therapaut ic rana l inhibi ton with "••vara l" major pharaacaut ica l companies. Cll' s eucces • 
with renin follows the announc ... nt of the isolation of the gene for auriculin (atrial 
natriauretic factor) by CBI and a tea• at Cornall Univeraity. CBI also reported expra1sion 
of the aena. Auriculin, produced in the upper cha•bara of th~ heart, lovere blood preesure 
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in teat ani .. la by relaxing ~·-- ..-ooth auaclea of ~lood vea1el valla and atiaulating the 
excretion of aodiua and exceaa fluida. 

Both renin inhibitors and auriculin are expected to find vide use in treating 
hypertension and congestive heart failure. (Extracted froa Genetic Engineering Neva, 
March 1985) 

Cetus clones gene for blood cell protein 

Cetus has cloned and expressed the huaan gene that codes for colony-stiaulation 
factor-1 (CFS-1), a glycoprotein that aay be a proaising treataent for cancer and viral, 
parasitic, bacterial, fungal and yea~t infections. CSF-1 also could restore the white cell 
populations of thoae ~hose iaaune ay1teaa are iapaired by i...unosuppre11ive drugs, cancer 
cheaotherapy or genetic defects. Cetus vill file an investigative new drug application for 
hmaan testing vith FDA in 1986. 

Cetus isolated CSF-1 froa huaan urine, sequenced the first 12 N-terainal amino acids and 
aade oligonucleot1dea correaponding to this sequence for use as probes. Scientiats found 
nine samples that ahared a 3,8QO-nucleotide sequence for portions of the CSF-1 from aouae and 
hUlllan soun:es. 'nley ir;ade a second 32-nucleotide probe correaponding to the aequence and used 
it to isolate CSF-1 ae11enger RllA (allNA) froa pancreatic tuaour cells that had been 
stiaulated to produce the protein. CSF-1 allNA vas uaed to aake a DNA blank that could infect 
aonkey kidney cells, which produced CSF-1 protein. (Extracted from rnemical and Engineering 
!!!!!• 12 August 1985) 

Yeast-made hepatitis B vaccine 

'nle firat huaan vaccine aade by genetic engineering ia expected to be a product of 
yeast. Initial human trials of a hepatitis B vaccine made by yeast have been encouraging and 
Food and Drug Administration approval is expected in 1986. 

Pearl Toy of San Franciaco General Hospital is studying the yeast-made vaccine in 
infants born to hepatitis B carrier•. The vaccine has worked veil in the first JO infants, 
but it is still too early to tell if it is effective. After University of California at 
San Francisco researcher• were able to get yeast saddled with hepatitis B virus DNA to 
synthesize a hepatitis B protein, some of the• atarted Chiron Corp., an Emeryville, Calif., 
genetic engineering fira whose first project was to produce a yeast-derived hepatitis B 
vaccine. They licensed the technology to Herek Sharp• Dohme of West Point, Pa., a drug 
company that already produces a hepatitis B vaccine purified from the blood of chronic 
carriers. 'nlere is no treataent for hepatitis B infection, which attacks the liver and can 
lead to death from ca~cer or cirrhosis. The blood-derived vaccine takes a year to 
aanufacture and costs about ~100 for the three-ahot regimen - a price that put• it beyond the 
means of Third World countries, vhere in some areas al much a1 20 per cent of the population 
carrie1 the viru1. 

'nle recipe for yeast-engineered products is siailar to th~ bacterial process. Enzymes 
are used to snip out the DNA that produces the product in question. "Cut-and-paste" enzymes 
insert the DNA into circular pieces of yeast chromosomes that are then put into yeast. There 
they float about and produce the desired product, vhich is harvested by breaking open the 
yeast. The advantages of yeast are that unlike bacteria it doea not produce toxins; the 
technology for growing it is well developed; and the species being uaed - bakers' yeast and 
brewers' yeaat - do not infect humans. 

Chiron is now testing yea1t-aade products for osteoarthritia and feline leukemia, and 
doing toxicology atudies on several other yeast-produced agent1. (Extracted from 
Science Neva, 27 July 1985) 

Hepatitus virus possible AIDS cofactor 

Hepatitis B virua (HBV) DNA sequences have been found in fresh and cultured lymphocytes 
froa several patient• with acquired i ... une deficiency 1yndroae (AIDS) even in the ab1ence of 
conventional HBV serolosical aarkar1, according to a tea• of researcher• at Pierre and 
Marie Curie Univer1ity, Paris; the National Cancer Insitute, Bathe1da, Hd.; and the 
Pa1taur Institute, Pari1. Analy1i1 of the cellular DNA before and after digestion with 
restriction enzyae1 •us1e1ts intesration of the HIV aanoae. Althoush the retrovirus now 
beina callad HTLV-IIl/LAV ha1 bean caaually related to AIDS, infection vith the virus induce• 
different re1pon1e1 depending on the individual. The pre1ent findin11 prompt the re1earcher1 
to 1u11e1t that HIV could play a role in the pathogenic .. chani•• that lead• to the 1evere 
i ... une depre11ion characteri1tic of AIDS or could enhance the likelihood that HTLV-111/LAV 
infection will re1ult in AIDS. (Source: Chemical and !naineerina Mav1, S Au1u1t 198S and 
19 Augult 1985) 
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Diver1ity in the genome• of the AIDS v~rua - huaan T-lyaphotropic virus type Ill 
(HTLV-III) - i1 a characteri1tic and proainent feature; variation between isol1te1 of the 
viru• range• froa alight to exten1ive; and •Olt patients appear to be infected with only one 
or two predominant fonas of the virua at any one time. The 1tudies undertaken cC"tapared the 
genome• of viru1 isolated from 18 individual• vith AIDS or who were at risk for AIDS. Each 
1hoved a different re1triction enzyme pattern. which other studies have shown correlates with 
nucleotide 1equence divergence. What the finding1 mean for diagnosis. therapy, ?r prevention 
ia not clear. One po1sibility is that HTLV-IIl could be similar to certain other viruses 1n 
avoiding elimination by host i .. une defence •echanis•s by undergoing changes in envelope 
proteins during the cour1e of infection. (Source: Che•ical and Engineering News. 
19 Auguet 1985) 

Po•sible .. 1aria vaccine 1ynthe1ized 

It i1 le11 than a year 1ince group• headed by J. B. Dame and V. Enea indepen~ently 
announced they had cloned and sequenced the gene for the circ1.1111porozoite (CS} antigen of the 
•alaria paraaite Pla1modiuia falcipar1.111. In that 1hort ti•e a collaborative effort among 
1cienti1t1 at S•ith Kline & French Laboratorie1 (Philadelphia. Pa.), the Walter Reed Anay 
Hospit1l (Washington. D.C.). and the National Institutes of Health (Bethesda, HD) has turned 
the •equence into a proai1ing candidate vaccine. 

Thia unique team have described the high level expreasion of an iaaunodominant epitope 
of the CS antigen. The CS protein ia the key antigen a11ociated with the protective iaaunity 
induced by •porozoitea. 

The group firat attempted to expre1s the complete CS protein in Escherichia coli. 
Although the genetic .. nipulationa were 1traightforv1rd. the protein was unstable when 
1ynthe1ized in the b1cterial ho1t. The strategy which eventually led to the successful 
1ynthe1i1 of the candidate vaccine molecules may prove of general use in designing parasite 
vaccine1. 

Protection to malaria induced by 1porozoites is correlated with circumsporozoite 
precipitin (CSP} antibodie1. Even when ad•inistered without adjuvant. the constructs with 
tvo or three copies of the repeat region induce antibodies with strong CSP reactivity. 
Another correlate of 1porozoite induced iaaunity ia the ability of 1era to block sporozoite 
inva1ion of cultured hepatoaa cella. The two and three copy repeat proteins elicit 
antibodie• wiLh 1trong blocking power. and again adjuvant is not required. Further animal 
and clinical 1tudie1 are in progre11. (Extracted from Bio/Technology, Vol. J, June 1985) 

Recoabinant vaccine holda proai1e for vide1caie use against rabies 

A nev recollbinant technique .. y aharply reduce the coats of producing a rabies vaccine, 
paving the way to a ma11ive vaccination programme for both animal• and humans. Medical 
authoritie1 are confident that worldwide i .. unization could •core a total victory ove · 
rabie1, thu1 writing the final chapter in the annal• of thi1 dreaded and perhaps oldest 
recorded human di1ea1e. 

Dr. Jacque1-Pierre Lecocq. 1cienti1t director of Tran1g~ne (a re1earch group in 
Stra1bourg. France), de1cribed the new technique. which integrates rabie1 virus genes into 
the DNA of a non-virulent •train of the vaccinia virus. Vaccinia is renowned for it1 use in 
the worldwide vaccinations that achieved the present eradication of 1mallpox, another ancient 
viral infection, The uae of the engineered viru1 a1 a live vaccine circumvent• the need for 
expen1ive ti11ue culturing procedures currently u1ed in manufacturing the rabies antigen 
itaelf on an indu1trial 1cale. 

"The existing rabie1 vaccine i1 very effective but very co1tly," Dr. Lecocq said. A 
1~1ic1l •ove to 1ide1tep expen1ive tia1ue culture procedures va1 to turn to recombinant 
DIA .. thod1. In the early 19801, cla11ic genetic engineering experiments rapidly yielded 
tangible, but ulti .. tely unaatiafactory results. For example, i1olated genes for the rabies 
virus coat protein worked comfortably in a bacterial 1etting. but the antigen proved to be 
t..,arature 1enaitive and it perfor .. d feebly a1 a mobilizer of antibody. Work with yea1t 
aa ... d promiaing, •ince the critical alycoprotein antiaen va1 as•embled in the cell• and it 
1tiaulated high levels of antibody. Unfortunately. the y~a•t produced only meagre levels ot 
the antigen. 

The di1appoint .. nt with earlier atte•pts explain• •om• of the excitement surrounding che 
new rabiea-veccinia combination. It is readily produced 4nd it 1timulate1 high antibody 
production in rabbits. the only ani .. l with reported re•ults to date. The new development 
ate ... d froa the joint effort• of an international re1earch team, including Drs. Lecocq, 
M.P. lieny, R. Lathe, and S. Skory of Transgane; Dr•. R. Drillen and D. Spehner of the 
Laboratoire de Virologie ~f the 1n1titut National de la S1nc6 et de la Recherche Hldicale 
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(better known as INSERH); and D!s. Tadeus~ Wiktor and Hilary Koprowski of the •istar 
Institute in Philadelphia. 

Although not yet approved by regulatory authorities, the new vaccine is destined to 
undergo preliminary animal trials in the near future, event•1ally leading to human clinical 
trials. 

While a vaccinia-based vaccine appears to hold great promise f~r the future, for the 
present, the disease is a significant human and animal health problem. Tens of thousands of 
people die each year - horrifying deaths of slow, convulsive strangulation. In South America 
alone, 300,000 undergo emergency treatment every year for rabid dog bites. Unfortunately, 
the nerve tissue vaccines used in Third World countries cause neuroparalytic reactions in one 
out of every two to eight tnousand individuals vaccinated, depending on the preparation. 

Worldwide eradication depends on the availability of a cheap, stable, effective 
vaccine. The new recombinant rabies vaccine is generating excitement as having the potential 
to meet these criteria. History has already credited the vaccinia virus - with its cheap 
mass production and long storage characteristics - with the annihilation of sm£llpox. 
{Extracted from Genetic Engineering News, March 198~) 

Progress on a recombinant hookworm vaccine 

Using a combination of protein purification and recombinant DNA techniques, scientists 
at The Rockefeller University in New York have made significant ,rogress towards the 
development of a cheap and reliable vacc;ne for hookworm disease. Thia parasitic disease 
currrntly afflicts many mammals, including dogs, cats, and over a fifth of the world's human 
population. 

Ho~kworms are gastrointestinal parasites which suck blood from the lining of their 
host's small intestine, thereby causing chronic gastrointestinal blood loss, iron-anemia 
deficiency, hypoalbuminemia, and mental and physical retardation. With a large enough worm 
burden, death ensues. Symptoms of the disease include extreme weakness, pallor, respiratory 
tract infections, skin irritations, heart palpitations, and gastrointestinal distress. 

Human hookworm disease causes an estimated ~orldwid ood loss c~ui~~lent to the total 
exsanguination of a million and a half peo:ile per day. T:1e .:!\seas~, whi.:'1 was r'!~:--ant in tht 
American rural south only a few genP.rations ago, is endemic to L:opical and semi-trop1.:al 
regions, and has redched catastrophic proportions in the third world. 

The vaccine being developed at the Rockefeller University is known as histolytic 
proteolytic enzyme (HP). The re~earch project is under the direction of Dr. Peter J. Hotez, 
a biomedical fellow in Rockefeller's Laboratory of Medical Biochemistry. Collaborators for 
the project include Dre. Nguyen Le Trang and Anthony s. Cerami from the Rockefeller 
Uni..,ersity, Dr. Gerhard Schad from the School of Veterinary Medicine at the University of 
Pennsylvania, and Ors. Nina Agabian and George Newport from the Naval Biosciences 1 3b at the 
University of California at Berkeley. 

The potential 
"Hookworms feed by 
piece of the muco: 

vaccine functions by interfering with the worm's feeding process. 
lttaching themselves to their host by biting and holding on to a small 

lining on the inside of the host's small intestine" explains Dr. Hotez. 

TI!en the hookworm secretes a few micrograms of enzyme from glands located within its 
mouth. lllis enzyme, which degrades host proteins such as those found in tissues and 
capillary walls, keeps the host'~ blood from clotting at the aite of the bite. Tilis permits 
the hookworm to feed for an indefinite period of time. The two types of hookworm that 
afflict humans, Necator americanus and Ancycloatoma duodenale, can live and suck blood for up 
to 14 years in a single host. 

The HP vaccine would introduce a small amount of synthetically produced enzyme directly 
to the host, who would then produce antibodi~• to the HP enzyme. Tile1e antibodie1 would thu1 
be available to neutralize the enzyme 1ecreted by worm• during a 1ub1equent infection. A1 a 
result, hoat proteins would ~ot be degraded and the worm would be unable to feed. 

"We have found that thi• method appears to compromise the feeding capacity of the 
hookworm, a:id ultimately limits the extent of the diaeaae," Dr. Hotez 1aid. 

Studies on th! histolytic proteolytic enzyme have suggested other avenues of commercial 
and ba1ic 1cience research. For exa....,le, the enzyme is 1tr11cturally similar to certain 
enzyme• isolated from 1nake venom• and from leechea. Scienti1t1 believe that thi1 1imilarity 
1ugge1t1 that either an evolutionary link or an intere~ting parallel i1 involved between the 
development of microscopic para1itic worm•, and the larger leeche1 and snakes. The 

~ - ~-----
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HP vaccine also may have useful application in the field of blood research and heart disease, 
due to it~ anti-coagulant properties. 

Ope" to quest ion is whether or not the approximately 900 mi 11 ion human beings in the 
developing world and elsevh~re who suffer from hookworm disease will receive vaccinations. 
Sue~ wide-scale preventive measures depend on the cost of the vaccine and the logistics of 
getting it to where it is needed, Dr. Cerami pointed out. "A polio vaccine exists but people 
are still dying of polio - there are many econo..,ic and political factors involved," he said. 
"That is why there are so few drugs for parasites around today." 

Although is is possible to cure hookworm infection by known anti-helminthic drugs such 
as mebendazole, pyrantel pomoute, and tetrachloroethylene, these measures have been found 
largely ineffective. The drugs are expensive and the need for repeated ac1mi11istration with 
each new infestation of hookworm make them impractical, especially in impoverished and remote 
areas. A vaccine, which would be administered only once, has long been hoped for, and if 
produced through recombinant DNA technology, would be relatively inexpensive. 

It is also possible to apply certain preventive measures towards hookworm disease. 
Hookworm larvae live in the soil in moist humid areas. Eggs are generally deposited in areas 
used for defecation, and hookworm disease is usually contracted whenever the hatched larvae 
come in contact with an exposed skin surface, such as when people walk barefoot over the 
area. By wearing shoes or changing sanitation habits, much hookworm disease can be avoided. 

There are, however, many other ways to contract hookworm, such as through fertilizing 
fields with nightsoil - the practice of fertilizing with human excrement. Thus, a vaccine 
would have inestimable and immediate value. 

According to some estimates, hookworm disease is exceeded only by malnutrition and 
malaria in the production of human misery and economic loss. (Extracted from Genetic 
Engineering News, Hay 1985) 

Research on animal genes 

Three sets of chromosomes for IHN virus resistance 

Tripling, rather than doubling, the number of chromosome sets in a trout-salmon hybrid 
make• the off1pring re1i1tant to a viral epizootic infection now threatening the U.S. trout 
hatcheries. But so far, the induced triploi~y yields smaller fish. 

Dr. James r'arsons, a research geneticist for Clear Springs Trout Hatchery, Buhl, Idaho, 
reported these results in late June to the Second International Symposium on Genetics in 
Aquaculture. Initial outbreaks of the disease - infectious hematopoietic necrosis (lHN) -
have caused losses to fish growers of 40 to 60 per cent. 

To breed an IHM-resistant fish, Parsons and his co-workers took sperm from the coho, or 
silver, salmon which does not catch the disease, and crossed them with rainbow trout eggs. 
Twenty minutes after fertilization, the cells were heat-shocked at 27°C for 20 minutes, 
which caused their polar bodies - cells n~rmally shed in the earliest stages of embry~nic 
development - to persist, and add their 30 chromosomes to the 60-chromosome diploid 
complement of the hybrid, resulting in triploidy. 

Almo1t 90 per cent of the trout-salmon triploid hybrids survived s challenge with 
IHN virus, as did all-coho diploid controls, but only 20 per cent of all-rainbow diploids -
and triploids as well - 1urvived the viral attack. Ordinary diploid hybrids produced by 
interspecies salmonid fiah crosses apparently do not live or grow, Dr. James' triploid 
hybrids weighed only 13 grammes on average, against 20 to 25 for controls. 

There is no vaccine yet against IHN, but Oregon State University 
already cloned the entire viral genome and identified its irmnunogenic 
researchers hope to obtain expre11ion in Eacherichia coli this year. 
HcGr1w-Hill'1 Biotechnology New1watch, 5 Auguat 1985) 

Liveatock gene expression 

virologists have 
proteins. The 
(Extracted from 

Gene e~pre11ion in liveatock can be controlled by adding certain drugs to animal feed, 
according to T. Wagner of the Edison Animal Biotechnology Center of Ohio University. The 
gene for bovine growth hormone can be inaerted into the cattle embryo• but farmers want the 
gene to be active only during lactation. By combining the growth hormone gene with a 1egment 
of DNA that see1111 to be the recognition site for glucocorticosteroid hormones, researchers 
can 1witch on t~- gene by adding the hormones to feed. Ideally, only the cells concerned 
with lactation would have the bovine growth hormone gene 1witched on. (Extracted from 
New Scientist, 6 June 1985) 

' ---------
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Possible coccidioaia v.:cine 

A characteristic protein of one species of the parasite that causes coccidioaia ha1 been 
produced ... king production of a vaccine poaaibl•. accordina to R. HcCandliaa of 
U.S. Department of Agriculture and re1e~_cher1 at Cenex. The parasitic di1ea1e cau1ea 
con1iderable loa1ea to the poultry induatry. When the newly aynthe1ized protein i1 injected 
into chickens. the antigen 1tiaulate1 the production of antibodie1. The protozoa prevent 
efficient dige1tion in birds. Some coccidia 1train1 produce an i .. une reapon1e in birds that 
prevent• the pathogen fro• penetrating intestinal cell•. while other 1traina provoke an 
i11111une response after the protozoa are already in1ide the cell1. It i1 not clear which 
method of i .. unity i1 1ti11Ulated by the nev antigen. which only give1 partial protection 
against the disea1e. Re1earcher1 hope to modify the antigen to afford more C011plete 
protection. (Extracted from Science Nev•. 25 Hay 1985) 

Research on plant gene• 

DNA plant technology in oil palm venture 

DNA Plant Technology (DNAP) ha1 agreed in principle to form a venture vith United Fruit 
Co. to develop and comaercialize application• of technique• for lar1e-1cale clonin& of 
enhanced varieties of oil pal• tree1. The venture. owned two third1 by United Fruit - which 
would fund initial re1earch by DNAP - and one third by DNAP. would focu1 first on developing 
treea with higher yield• of pal• oil. The venture would ovn the technoloay and .. rket cloned 
plantlet1 of enhanced varietie1 to grower1. (Source: Chemical and Engineerina Nevi. 
17 June 1985) 

Good in the weed 

Tobacco causes cancer. 10 it i1 ironic that tobacco leave1 contain the chemical 
alpha-cembratriene-4.6 diol to protect the• from •ildev. It i1 al10 thouaht thi1 chemical 
might al10 alow the arowth of cancer tuaoura. Re1earcher1 at the Yokoha .. laboratory of the 
Japan Tobacco Corporation applied cancer-inducing cheaical1 to the back• of •ice. waited for 
tumour• to begin and then admini1tered a cancer-pr0110ting agent to the mice for 20 week1. 
All the mice developed papillocarc~noaa1. but a aroup of the• that had received a milligram 
of alpha-CBT immediately after receiving the cancer-inducer grew half a1 .. ny 
papillocarcino .. 1 and the tumour1 grew at half the rate. 

Perhap1 alpha-CBT could be ea1ily extracted and uaed aa a cancer prophylactic. Ha11 
extraction could be accompli1hed with COllDOn organic 1olvent1. Alpha-CIT'• anti-tumour 
action i1 not all that potent; it i1 weaker. in fact, than that of vit .. in A. Japan Tobacco 
hope• to improve the chemical'• perfor .. nce by tinkering with ita molecular atructure. 
(Extracted from The Economi1t, 28 September 1985) 

New plant reproduction method 

A method of reproducing plant cell• in aolution will be pilot-teated under an agreement 
between Fluor Corp. (Irvine, Calif.) and Bio-Food1, Inc. (Santa Ana, Calif.). The proce1a 
ha1 been 11b-te1ted on a variety of vegetable• and on coffee by Bio-Food1; one of the 
advantage• of the technique i1 that arowth it 1i11pler and fa1ter than cultivation of the 
whole plant. A mean• ha1 been devi1ed to remove live ti11ue from •ature planta, 1terilize 
it, and then grow it in a 1olution of nutrient• and horaone1. The 1olution i1 fed through 
conventional dialy1i1 tubina (cellulo1e acetate meabrane), while another nutrient 1olution i1 
pwaped alona the out1id~, eventually permeating the tub1. Growth occur• around the clock; 
and it i1 reported that cell voluae1 hive been doubled in a1 little a1 5 houri. Wh1n the 
cella .. erge, they are recovered by centrifuae. Bio-Food• and Fluor plan to pilot ~he 
proce11. (Source: Ct.eaical En1ineerin1, 24 June 1985) 

!lect~ical current ••Y permit DNA to enter cell• 

Hi&h v~ltage electrical current .. y create pore• in plant cell ... bran•• to allow 
foreian DNA t~ •~ter the call•, accordin1 to re1earcher1 at the Boyce Tho.pion In1titut1 for 
Plant Re1earch (Ithaca, NY). !lectrotran1for .. tion or alectroporation could .. ke it 
unnece11ary to u1e pla1aid1 to introduce foreign 1ene1 into plant cell1. Currently, bacteria 
ire u1ed to deliver the pla1mid to tile plant celJ1, but then the bacteria muet be de1troyed. 
The procedure i1 al10 limited to plant• that the bacteria can infect, which are mo1tly 
dicotyledon•. !lectroporation could allow any a•n• to be directly introduced into plant 
calla. Experi•ent1 conducted 10 far u1ed wild carrot cell• treated with ensyaea to remove 
the call wall. Short pul1e1 of 40-V direct current were then applied to a mixture of plaamid 
molecule• and the treated carrot cell1. About 2 per cent of the carrot cell• took up end 
expre11ed the foreign DNA, but without electroporation, only 0.0001 per cent take• up forei1n 
DNA aolecule1. Cella containina the plasmid reaenerated into plant ellbryo1, but then 1rew 
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aberrantly becauae of the extra hon.one encoded by the foreign genes. Electroporation could 
alao be uaed to introduce RNA into plant protoplaata. (Extracted fro. Science Neva, 
13 July 1985) 

Herbicide• the natural way 

Two acientiata in the US have developed a new type of herbicide that kills veeds but 
leave• crop• auch •• barley, oata and tlheat intact. The herbicide ia baaed on an aaino acid 
found in plant• and hence ia thought to be aafe. 

Mr. Conatantin Rebei& and Mr. Herbert Hopen worked out the details of the bioaynthesis 
of chlorophyll in plant•, and developed a herbicide which vhen aprayed onto plant• overload• 
the aynthetic pathvay in auch a way that the plant diea. 

The herbi~ide ia delta-.. inolevulinic acid (ALA) plua a cheaical activator. ALA fonaa 
compound• called tetrapyrrol~•· In the preaence of aunli1ht theae are proceaaed into 
chlorophyll. Normally, a plant will .. ke only enough tetrapyrrolea it needs. If too ••ny 
are .. de, the exceaa tetrapyrrolea participate in a reaction vhere oxygen in one particular 
chemical atate is converted to a highly reactive free radical. This free radical irreparably 
d ... gea the plant cell wall, thus killing the plant eventually. 

The acientiata have taken advantage of thia knovn plant bio-chemiatry vhen they desi«ned 
the herbicide. The ALA .. nufacturea a large reaervoir of tetrapyrrolea in the plant vhich 
produce• free radicals that kill the plant. 

HCJ1oJever, thia effect ia seen cnly in certain plants •• different plants produce 
different tetrapyrrolea, aot1e of vhich do not take part in the reaction that produce• free 
radicala. The scientists found out that vheat, oat• and barley are not affected by the 
herbicide whereaa several veeda are. The scientist• are now lookin1 for chemical• vhich will 
stimulate plants to produce excess amounts of ALA. (Source: Asia-Pacific Tech Monitor, 
May-June 1985) 

Spicy flavours via cell culture 

Botanists in Edinburgh are growing chilli pepper and aaffron in the hope of producing 
their valuable flavour• on a co .. ercial acale. Profeaaor Mike Yeoman and his colleagues are 
perfecting means for producing the flavours in cultured cell plants using natural plant cells 
and, for a change, without the aid of genetic engineering. 

The first product they are developing is capsaicin, the hot component of chilli pepper. 
Capsaicin flavours snack fooda such as crisps and is a aulti-.illion dollar business. 
Capsaicin is produced only in .. ture fruit. The problem is to get cell• that are nor.sally 
undifferentiated to ripen in the ri1ht way an~ then to auatain production. Profeasor Yeoman 
haa overcome it by firat imaobilisin1 the cella. He is at present working with cheaical 
enaineera at the Univeraity of Manchester Institute of Science and Technology to scale up the 
technique for co-.ercial production. 

Saffron ia .. de from the atiama in the centre of the flower of a special crocus. It ia 
uaed f~r colourina and flavourina food, especially rice. Each plant make• only one flower a 
year. Saffron has three inaredients: the briaht yellow colouring (crocin), a bitter 
taate (picrocrocin) and a spicy taste (saffronal). Profesaor Yoeman is developing crocus 
cells that will make all three. The project has been backed by the venture capital company 
Prutech. (Source: Asia-Pacifir. Tech Monitor, May-June 1985) 

Vaccine againat cucuaber aoaaic virus 

A .. thod to protect veaetables fro• cucumber aoaaic virua (CHY) by genetic manipulation 
of the virua to create a vaccine has been developed by the Hokkaido National Agriculture 
!xperi .. nt Station. The virua, which cause• necrosis and mosaic diaease in tomatoes, melons, 
pi•entos and other crops, has five RNA components. A CHV atrain of low virulence vas 
obtained by replacina the fifth RNA component with a component shoving very weak symptom•. 
Plants were then inoculated vith the veak strain, and subsequent infection with highly 
virulent OIV had little effect on their 1rovth. (Estractad from Japan Economic Journal, 
2 April 1985) 

law plant chromoaome tranafer techniqua 

A nev technique to tranafer all or part of a chromoaome into plant cell• utin1 a ala•• 
needle has been developed by I. J. Griesbach of the U,S. Department of Agriculture. Many 
i•portant traits such •• drouiht- or ealt-tolerance require co-ordinated activity of larae 
eets of 1enee that ••Y be spread out throuahout the plant's genetic .. terial, althouah tne 
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genes are often clustered on a chromoaoae. The rigid cell vall auat first be removed and the 
central vacuole left intact. The nev technique involves removing the vacuole by centrifu,ing 
the protoplaat. (Extracted fro• Science Nevs. 25 Hay 1985) 

Pesticides froa plant chemicals 

Researchers are inveati&ating plant chemicals to develop nev pesticides. Traditional 
synthetic insecticides need to be replaced because of harmful aide effects to higher 
organis•s and insect resistance. Pesticide cn~•iatry consultant H. I. Creen. however. points 
out that most plants are reaiatant to moat peats and diseases. Some plant chemicals repel 
insects or aake the plant unappetizing. vhile other chemicals interfere vith insect 
reproductive cycles. Some plant c01Spounda can kill hanaful bacteria or prevent fungal spores 
from germinating. Secondary plant •etabolites used as defensive weapons include alkaloids. 
cyanogenic and triterpenoid glycoaides. nonpr~tein .. ino acids. phenols and flavonoids. 
These natural che•icals are far superior to synthetic pesticides. Researchers •t the Royal 
Botanic Cardena (Kev. England) have isolated polyhydroxyalkaloida from legumes that are 
potent inhibitors of specific sugar enzymes and toxic to insects. The compounds are actually 
sugar analogs in vhich the oxygen has been replaced by a nitrogen. One of these nitrogen 
sugars inhibits trehalase. a sugar enzyme important in insect physiology but not in •a .... lian 
physiology. Cotton plants that produce goasypol inhibit the growth of cotton bollvona and 
tobacco budworm. A •ixture of goasypol and another volatile terpene produced by cotton 
plants •ay act aynergistically. Scientists .. y also try to breed plant defence aechanisaa 
into related species. rather than trying to produce synthetic pesticides. (Extracted frocs 
Che•ical and Engineering Nevs. 27 Hay 1985) 

Why only some plants can fix nitrogen 

Fundamental genetic research into the intimate bioche•ical relationship between 
leguminous plants and the bacteria that fix atmoaphe~ic nitrogen into the soil is revealing 
why attempts to establish similar links to benefit other crops have failed. It is also 
shoving how genetic engineering might help such crops succeed in the future. 

All living things need nitrogen. but few can make use of the molecular fona of nitrogen 
that makes up nearly 80 per cent of our atmosphere. Fixing nitrogen is an ancient ability 
that may predate the first plants. Oxygen produced by photosynthesis poisons the 
nitrogen-fixing enzymes and ao cannot be done by the plant itrelf. That rules out 
genetically engineering nitrogen fixation into plants. Instead. nitrates have to come from 
the soil. frOlll fertiliser or from bacteria such as Rhizobium which form nodules on the 
plant's roots. In return the bacteria take the energy from the plant that they need to power 
the fixation process. 

Only leguminous plants, such as peas and beans can support Rhizcbium nodules and, until 
now, no one has understood why. All atte•pts to innoculate other plants with the bacteria 
failed. Nov, geneticists at several centres, including the John Innes Institute in Norwich 
and Stanford University in California, have found the answer. 

The John Innes researchers established a way of mutating genes at random, aarking them 
in the process. They used jumping genes, tranapo•able elements of DNA, which can interrupt 
the sequence of a gene so it can no longer function. Thia made it possible to prepare lots 
of different Rhizobium •utationa and, on the ones that could no longer fix nitrogen, locate 
the disabled genes responsible. 

Professor Sharon Long and colleagues at Stanford University made 6,000 such ~utanta of 
Rhizobium. Juat two could no longer nodulate plants. The senea involved turned out to be 
not 1n the main 1trand1 of DNA but in a larse circular plat•id. It contains over a •ill ion 
DNA base pairs. The function of imuch of it re .. ina a mystery. The 1ene1 involved in the 
invasion and nodulation of plant• are very clote to those for the enzy•e• of nitrogen 
fixation itself, By aaking more •utationa of 1pecific baae1 in the DNA, Sharon Lona could 
narrow the genes down 1till further and clone them in other bacteria. In face, four 1ene1 
are involved in nodulation, the~ 1ene1. 

The bacteria spend much of their time livin& free in the soil where the nod aenea are 
not active. Sa.ehow, they then invade le1uminou1 plants, the nod 1ene1 are a'CtTvated and 
nicroaen fixation beaina. It ia now clear that the senea are i'iirned on not by 11>11ethin1 in 
the bacterium, but by a 1ub1tance, secreted by the plant. Only le1ume1 &ive out that 
signal. The bacteri1111 responds to the aianal by aendin& a 1i1nal back to the plant, 
switching on plant cell division and cauain& the plant to arow the nodules where the bacteria 
ra1ida. 

The relationship it far 110re COlllplex and tubtle than anyone expected and i .. ediataly 
explains v~y only a few plants can form the 1ymbio1i1. (Extracted froa Nev Scientist, 
22 Auguet 1985) 
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laproving the nutritional value of seeds 

In the early days of genetic engineering. there vas auch talk of using the nev 
technology to iaprove the nutritional value of seeds. Nov a ao~ecular biologist has 
transferred. froa one plant to another, a gene for a protein normally produced in quantity 
only in the seed - and aost significantly aake it ~ehave as it should. 

Many of the proteina in the seeds of cereal crops are deficient in che eight aaLno acids 
that people aust take in their diet. But the genetic engineers caae up against tvo aajor 
stuabling blocks to tinkering vith all the genes. First. the genes that encode the storage 
proteins. especially in cereals, turned out to be numerous and packaged into coaplex 
faailies. None the less. researchers isolated a fev genes and successfully introduced the• 
into other plants (using the well-established T-DNA/Ti plasaid vector, which exploits the 
ability of a virus to carry genes into plant cells). Yet the results vere disappointing; 
the genes vere expressed - their proteins produced - at very lov levels and in the leaves and 
steas as vell as the seed. 

A breakthrough by Tiaothy Hall of Texas A & H University gives nev life to the campaign 
for perfect seeds. He has introduced a gene for one particular seed protein - phaseolin froa 
the bean Phaseolus vulgaris - into tobacco cells growing in culture. This gene vas expressed 
at very lov levels in the tissues of the regenerated plants. But the seeds produced 
aaazingly high levels of the protein, coaparable to the aaount produced from a gene for a 
typical storage protein in a nor.al plant. Hall is not yet sure how this feat was 
accoaplished, but the answer will tell us •uch about how plants regulate the expression of 
their genes. (Extracted from Nev Scientist, l August 1985) 

Harvest froa bioplants 

Genetic engineering of crop plants presents enormous difficulties and. in some cases, 
vi 11 lead to serious economic disadvantages. According to a recent study called "The 
potential i•pact of aolecular biology and genetic engineering in agriculture 1982-2000", 
prepared by the biotechnology consulting firm Bernard Wolnak and Associates (Chicago). 
However, Zolt Harsanyi, director of Porton International (London), says that a "aore cautious 
viev" has been held by soae in the industry for five years. Indeed, he observes that payoffs 
are "not around the corner". 

Specifically, the Wolnak report conclude• that; 

Plant tis1ue culture in conjunction with classic plant breeding has the most i....ediate 
promise to prOllOte the genetic diversity that could lead to iaproveaents in plants. 

Significant basic knowledge necessary to produce nev varieties of crop plants 
effectively using recombinant-DNA techniques does not now exist. 

Even if a substantially improved, senetically engineered variety were currently 
available at the greenhouse level, year• of field testins would be required before a 1eed 
could be sold. Published forecast• of annual srowth rates of 57 per cent for the senetically 
engineered seed aarket froa 1985 to 2000 are unfounded. 

Biological nitrogen fixation consumes enormous amount• of energy and would have to be 
fueled, for the aost part, by aetabolism of plant carbohydrate•. The resulting yield loss is 
frequently of greater economic value than the reduced expenue for nitrogen fertilizer. 

Historically, iapruving the nutritional quality of cereals has resulted in significant 
yield loss and, t•1us, econoaic loss has been sreater than economic benefit. Genetic 
engineering is not likely to reverse this trend. 

Developaent of highly profitable crop asriculture progra .. es based on genetic 
engineering vill be li•itad to the fev companies that aake the difficult transition from 
iapreasive research feats to successful marketins. 

Sisnificant results fra11 aanetic engineering ara not likely to be felt before the end of 
the century, if that soon. (Extracted from Chemical Week, 10 July 1985) 

Research on yea1t and funau• aenes 

Phillips Patrolaum announces a new 1ane-splicin1 aechanisa for yeasts 

The technique for tranaferrin& and expre11in1 aenetic aatarial i1 said to re1ult in 
areater control over vhat typas of protein• can be produced, and a higher yield per cell. 
Phillips Petrola\119 (Okla.) says it is "•arrying" this nev technology with it1 existing 
expertise in high-call-den1ity far .. ntation, which baa been used e~perimentally to produce 
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einale-cell protein. The reeult could be hiah-volueie production of varioue ani .. 1- and 
human-healthcare producta. The coapany aleo ••Y• that the uee of yeaete differentiate• the 
proceaa frca .oat other aene-aplicina (which involve• bacteria cella). and thua could have 
advantaae• in .. ny applicationa. The technique vaa worked out on Pichia paatorie. en 
incluetrial yeaat. uaina eeveral aenea that reaulate the conaumption oi .. thanol feed. 
Rea~archera vere able to locate epecific aene• in the yeaet. define the .. chani ... for 
tranaferring thea. and confira the e11preaaion of one of thea. which produce• an alcohol 
oxidaae enzyme. (Extracted froa Chemical Engineering. 24 June 1985) 

ly yeaat. to yeaat 

Dr. D. P. Henry of the Univeraity of Queenaland ha• developed the lio-Waetech Proce••• a 
proceaa for the converaion of oraenic waate• utilizina the yeaat Candida ingen•. on a pilot 
plant ecale. Laboratory teat• and the eurface culture pilot plant• operated to date have 
indicated that the lio-Waatech procea• converts organic vaatea into hiah protein yeaet 
(comparable vith aoybean meal and .eat .. al). a11110nia. nitroaen and a •table aludae auitable 
for uae aa a lov arade fertilizer. In the proceas. it deatroya pathoaenic bacteria auch aa 
Sal.onella. Eacherichia coli and the vibrio of cholera. 

Theae indication• are yet to be "Verified fully a• further reaearch and development aoe• 
on. The poaaible application• of the proceaa are alao to be inveatiaated vith the treat .. nt 
of a vider variety of vaatea. A aucceaeful adaptation of the proceaa vould treat each vaate 
to re.ove ita pollutional qualitiea and at the aa.e time produce a high protein yeaat 
concentrate auitable for feedina to aniaala auch aa pis•. poultry. fiah or carnivoroua pet•. 
vhen •ixed vith cereal grain. Teat• conducted ao far uaina Candida ingen• arovn on pia 
vaatea ahoved it to have uaeful potential •• a fodder protein for .onoaaatric ani .. la vhen 
•ixed vith cereal arain. No defect• vere detected durina theae teat• vhich could have been 
attributed to any toxicity froa the yeaat. Candida ingena has been found to be the apecific 
nutrient for a Drosophilia (fruit fly). (Source; Aaia-Pacific Tech Monitor. Hay-June 1985) 

Cellulose, Repligen lignin deal 

Cellulose Du Pin. the French pulp and paper firm. haa engaged Repliaen to develop an 
enzyme system for the degradation of lignin. 

Baaed on enzymes produced in nature by the vhite-rot fungus. Phanerochaete 
chryaomporium. the lignin-degrading and modifying (U»t) ayate• ia to be integrated into the 
pulp proceaaing operation vith the ai• of increaaing yield• and product quality and reducing 
energy coneumption, corroaion and production coata. 

Scientiata at Repligen. the Ca•bridae, Haaaachuaetta-baaed company. have iaolated the 
f .. ily of Liit enzy .. a froa the funau• and are clonina the aenea prior to inaertion into 
vorkhorae •icrobea. 

The enzyme• vill help diaplace chlorine-baaed bleachea and •ay alao have application• in 
the apeciality che•ical, adheaive. pharaaceutical and petroche•ical area•. he predict•. 
(Extracted froia European Chemical Neva. 3 June 1985) 

Fungua degrade• long-lived pollutant• 

A ComlOn vhite-rot funau•. Phanerochaete chryaoaporium. vhich nor.ally dearadea lianin 
molecule• in the environment. can alao dearade .. n-.ade pollutant• auch as DDT, dioxin•. and 
lindane. liocheiaiata at Michigan State Univeraity have ahovn in radiolabelina experi .. nta 
that the funaua can degrade halogenated aroaatic rinaa and dechlorinate alkyl chloride• to 
produce carbon dioxide. ln culture• containina 1.250 picoaiolea of aubatrate, the funau• 
convert• aa much aa 117 pic090le• of benzo(a)pyrene and 191 pic0110lea of lindane 
(a polychlorinated peaticide, 1, 2, 3, 4, 5, 6-hexachlorocyclohexane) durina a 30-day 
incubation period. The re1earcher1 propo1e addina P. chryao1poriu• culture• to biotreat .. nt 
1y1tema a1 an effective and ecoloaical •e•n• of bioloaical detoxification and di1poaal of 
Iona-lived haloaenated ch .. ical vaate1. (Source; Ch .. ical and Engineering Neva. 
17 June 1985) 

Lignina1e utilization 

A better vay of .. kins and utilizina the enzJlle lianinaae ha• been developed by 
re1earcher1 at the Inatitut National de la lecherche Aaronomique (INIA). Pari1 uaina the 
•icro-organi••· l.ianinaae ia valuable becauae at atiaoapheric prea1ure and a•bient 
t .. perature it breaka down lianin in biomaaa, freeina celluloae for feedatock in fermentation 
reaction•. Other routea, which a.ploy cauatic aoda or ... onia, are clai .. d to be aore 
expenaive becau1e the cellulo1e 11Uat be purified before it can be uaed. INIA reaearchera' 
patented atrain of P. chryaoaporium i1 clai .. d to produce 30 ti .. 1 more lianinaae than 
reaulta publi1hed by the USDA tea•. Moreover, lNIA'• ensy .. i1 1aid to dearade 1ianin .ore 
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than 100 tiaea faa~er thmn the USDA aaterial. Enzyme efficiency has been improved, 
lllaA claiaa, by addina equal vei&hta ot hydroaen peroxide and aubatrate during the 
de&radation proceaa. The enzyae itaelf aeneratea HzOz vhen it attacks the lignin. 
lllaA ia nov acalina up enzyae production froa the laboratory to a 30-litre fermentation 
unit. (Extracted froa Cheaical E114ineerin1, 19 Au&uat l98S) 

Research on viral gene• 

Triple-valent vaccine 

ly inaertina antiaenic foreian aenea froa three viral pathoaena into the aenoee of a 
fourth virua, Mev Ynrk State Departaent of Health reaearchera are closer to creatinc a 
aultiple-threat prophylactic in a ainale vaccine. Such a 'one shot' phar .. ceutical is vell 
auited to vaccination proara...ea in developinc countries and in veterinary protocols where 
•ultiple inno.:ulationa are not alvaya feaaible or econoaical. Tvo years ago, Dr. E. Paoletti 
and co-vorkera at the Laboratory of 1...unobiotechnolocy, Wadavorth Center for Laboratorie• 
and Reaearch, Albany, enaineered the vaccinia virua. which vaa the baaia of the s .. llpox 
vaccine, to individually eapreaa antiaena to strains of herpea, hepatitis and influenza 
virua. Mov the croup haa apliced DllA aegmenta froa all three into a ainale vaccinia host. 

Specifically, the aroup cloned DNA for the hepatitia I aurface antiaen, herpes aimplex 
virus &lycoprotein D and influenza virua hema11lutinin. As much as 20kb to 2S~b of DMA can 
be inaerted into vaccinia, they note. Rabbit• innoculated vith the live, polyvaient virus 
produced antibodiea to all three cloned proteina, Mhich vere expressed in vivo under control 
of the vaccinia virua. So far. none of these triple-protected teat ani .. la has been 
challenaed vith any of the pathoaena. The multiple. vaccinia-virua vaccine has .. ny 
cQllllaercial advantaae•. Paoletti explaina. "It'• safe, atable. easy to freeze-dry and 
reconatitute"; nov it can be aade polyvalent. "lut the real advanta1e aay be in cattle and 
avine". he adda. There it could .. rkedly brine dovn i...unization costa. He enviaions 
'ca1aettea' of antiaena cloned into vaccinia that are tailored to a particular 1eo1raphic 
location. (Extracted froa McCrav-Hill'• liotechnoloay Nev1vatch, 16 September l98S) 

Reaearch instrumentation 

Extracellular aatrix/1eruir-free method for •uperior tiaaue culture result• 

A •ethod coabinina the u1e of extracellular .. trix (ECH)-coated tis1ue culture diahea 
and 1eru.-free aediua vhich re1ult in improved epithelial cell culturinc are nov available 
froa International lio-Technoloaiea (IIT) Ltd., of Jeruaalea, l1rael. The serum-free aediua 
1erve1 to 1uppre1a overarovth of the culture by atroaal fibroblaata. ECH, a naturally 
produced aubatrate vhich cloaely reaetablea the ba1al la•ina of the body, ia an i•proved 
1rovin1 aurface for a vide ranae of cella. Cella plated on Eat attach, flatten and aiarate 
rapidly; exhibit hiaher platina and clonina efficienciea; proliferate feater and reach a 
hiaher aaturation denaity. Epithelial cell culture ia a key to cancer reaearch and biopsy 
exaaination. Thi1 EQl/aerua-free method haa application in other field• auch as 
endocrinolo1y 1 for the arovth and aaintenance of horaone aecreting cell1; neurobiolocy. 
where the method aupporta attachment of 1lial and neuronal cella; and for biotechnolocy, for 
the production and aecretion of bioloaically active .. terials. EQI coated tiasue culture 
plaatica are available froa International lio-Technolo1iea Ltd., vhich supplie• a ranae of 
tia1ue culture di1hea, fla1ka, m1ltivell plate• and coveralipa, aa well as a coatin& service 
for diapoaablea. (Source; CO!!Pany Nev• Releaae, 7 July l98S) 

General 

Tokyo Inatitute teat 'firat workina biochip' 

A li&ht-aenaitive bacterial pia-nt coupled to a tranaiator ia the "first workin& aodel" 
of a biochip, says ita inventor, Prof. laao larube of the Tokyo Inatitute of Technolo&Y• 
Workin1 with a teaa fr1111 Ajinoaoto Co. Ltd., he used a bacterially aecreted piaaent, 
rhodopain, to create a acabra"e-bound electrical switchina device in a beaker. 

When fully devalopecl, co.putera baaed on ultra-s .. ll biochipa - uaina rhodopain •• a 
ator•1• ele .. nt - would be theoretically capable of perhaps a billion-fold ar••ter 
intearation than the conventional a .. iconductor modela. larube choae an ion-aenaitive 
field-effective tranaistor (PIT) •• the electrode, and vapour-depoaited an inaulation 
aembrane of ailicon nitride around it. Next, he laainated on a porous, acetyl-cellulose 
..-brane as a .. trix for the rhodopain and a phoapholipid, vhich he applied ultraaonically. 
lound to the aeabrana, tha 27,000-dalton rhodopain pi ... nt froa a halophilic bacteriua vas 
connected to an a.plifier and placed in a buffer solution alona vith a reference electrode. 
lach ti .. durina the next 12 houra that larube turned on a nearby 300-vatt li1ht bulb, the 
proton-1"99Pin1 pia .. nt 1•naratad a ... brane potential of 100 aillivolts. (Extracted fro• 
McCrav-llill'a liotachno101r Nav•vatch, 2 September 198S) 
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D. APPLICATIONS 

Pharmaceutical and medical applications 

Monoclonal antibodies trials for lung cancer 

The first clinical trials using monoclonal antibody and monoclonal antibody-drug 
conjugates against lung cancer are expected to begin soon at the Scripps Clinic & Research 
Foundation, La Jolla, California. T~e trial using aonoclonal antibody alone has already been 
approved by the USFDA, and the antibody-drug conjugate trial is in the final stages of 
eva1uation. Both trials will attempt to take advantage of the specificity of certain 
aonoclonal an~ibodies for antigens produced by nonoat-cell cancer of the lung, the most 
comaon fons of human lung cancer. The conjugate test will bind the monoclonal antibody to 
the anticancer drug aethotrexate. (Extracted from Chemical & Engineering News, 3 June 1985) 

Vaccine against venereal disease 

A research progr ... e at Stanford University in California has developed promising new 
vaccines against gonorrhoea and cystitis. They may, eventually, be administered to patients 
as inoculations of live, genetically engineered bacteria. Two separate projects used a 
comaon approach to find ef(ective antigens for the bacteria that cause both afflictions. The 
best iaaunity aight coae from arplying them directly to the vaginal surface in the patients. 
If they ~re carried by live genetically engineered bacteria, long-term i ... unity would result. 

The bacteria that cause both diseases have in the past evaded the attack from the immune 
systea. By the tiae antibodies have been aade, the bacteria have altered the proteins on 
their surface. The antibodies fail to recognise th• new antigens and so are useless. The 
only aecns of fighting the bacteria is with the help of antibiotics, but there are aany 
strains of pathogenic bacteria and s0111e of them are already resistant to antibodies. The 
research te- looked on the surfaces of bacterial c~Ils for proteins that do not change from 
generation to generation, and must therefore have important functions. They concentrated on 
the so-called pili, tiny hair-like structures which the bacteria use to hang onto the mucosa, 
the cells lining the genital tract in the case of gonorrhoea and the urinary tract in the 
case of cystitis. 

Purified pili were injected into rabbits and the resulting antibodies used to screen for 
pili proteins that were common to all strains. In gonorrhoea they found a short peptide that 
was indeed conserved. They tested an antibody made against this peptide on human mucosal 
cells in tissue culture. It prevented gonococcal bacteria from binding to the cells. 

Dr. c. Schoolnik, who runs both projects, describes the peptide, in situ, as cryptic, 
hidden froa the immune syAtem. Somehow the peptide, while still on the cell surface, is not 
recognised by the immune system. If the peptide is isolated from its bacterial camouflage, 
however, antibodies can be made against it, which can bind to the peptide even in situ. 

Fortunately, the peptide is short; the "business" end being only about 15 amino acids. 
The peptide can therefore be synthesised cheaply in large quantities. That is good news for 
people in West Africa and p~rts of Southeast Asia where gonorrhoea is becoming an epidemic. 
In parts of Africa, a quarter of all women are infertile by the age of 2S because of the 
disease. In the West, too, a vaccine is needed, especially for adolescent girlr in whom the 
ao1t 1eriou1 complications, such as pelvic inflaaaation, can ari1e. 

The new vaccine, admini1tered a1 an injection, is about to be te1ted. Since there are 
no animal model• for gonorrhoea, te1ting will have to move 1traight frOll cell culture to 
humans. Once toxicity has been ruled out, healthy 111a\e volunteers will be vaccinated and 
then exposed to infection. 

Schoolnik'• work on cy1titi1 ha• been supported by the Cetu1 Corporation. In that, the 
binding protein in the pili is larger and i1 manufacturrd in genetically engineered 
bacteria. That is not difficult because the di1ea1e i1 it1elf cau1ed by a pathogenic strain 
of the bacterium beloved by genetic engineers, E1cherichia coli. The protein i1 aade in 
large amount1 on its new ho1t's cell 1urface. 

By rai1ing antibodie1 to the protein with which the bacteria bind to urinary tract 
~ell1, it ahould prevent invasion of both kidney• and bladder. In te1t1, it protected 
90 per cent of a strain of mice (IALl/c) particularly 1en1itive to the di1ea1e. 

Two group• aight be shortlisted for vaccination; wow:en of reproductive age who have had 
a history of infection•; and young girl• at greate1t r:1k. 

The que1tion i1, how to .. ke i .. unity la1t, becau1e infections can recur in nature. 
Thi• is what has led Schoolnik to conteaplate u1ing the live, genetically engineered bacteria 
that produce the vaccine to guard the entrance to the urinary tract. 
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Trial• vith live bacteria could begin by the end o[ the decade. They are certain to 
•rouae controveray. hovever. Equipped vith the binding protein, the new bacteria the•selvea 
•ight be pathogenic. Bacteria are knovn to avap gene• between strains, so others •ight 
become •ble to bind to the urinary tract cella. To solve this, the gene •ight be coupled 
vith a sort of genetic time bomb that vould deatroy it after a number of generations. 
(Scurce: Nev Scientist, 19 September 1985) 

Whooping cough vaccine developed 

A ••fer vhooping cough vaccine ia due to undergo clinical trials in the UK next year. 
The vaccine, developed by acientiats at the Centre for Applied Microbiology and Research at 
Porton Down, Wiltahire, consists of a number of purified antigens extracted from the 
bacteriu• Bordetella pertussis. Several antigens have been incorporated into the vaccine as 
researchers believe more than one is involved in conferring i .. unity to susceptible 
individuals. Bacterial toxins have been removed. 

The nev vaccine ia si•ilar to a Japanese vhooping cough vaccine which has been on the 
market in Japan since 1981. However, the Japanese vaccine is apparently less vell defined 
chemically than the UK version. (Extracted from Manufacturing Che•ist, Hay 1985) 

Biotech pregnancy test 

Unilever'• newly-created diagnostics company, Unipath, has launched a •onoclonal 
antibody-based pregnancy testing kit which is clai•ed to be ?9 per cent reliable. The kit, 
called Clearblue, clai .. to give an unequivocal result on the first day of the woman's 
expected period, and the vhole teat takes 30 •inutes to comple~e. 

The test can be sold over the counter and co•prises a dipstick, the tip of which 
contains a monoclonal antibody for human chorionic gonadotrophin (HCC), and a plastic tray 
containing three vells of reagents. A blue colour is produced if levels of HCC are above 
50m iu/•l, indicating that the result ia positive. Each test kit contains tvo tests so that 
the test can be repeated. (Extracted from Manufacturing Che•ist, July 1985) 

Boots-Celltech fertility test 

A human fe .. le fertility teat created by Boota-Celltech is to receive financial backing 
from I.RC International to aee it through development and into marketing. Based on technology 
involving monoclonal antibodiea, the teat will be used to aasiat couples vho are having 
trouble in conceiving, and eventually, it ia hoped, as a method of contraception. 

Tvo versions are likely to appear. The first, for hospital use, should be available 
next year, but the real breakthrough is not expected for tvo or three years vhen a model viii 
be launched for direct sale to conaumers. The tests vork by assaying urine sa•ples, 
detecting the preovulation riae in oeatrogen and the poatovulation rise in progeaterone 
levels, thus indicating a woman'• fertile days. (Extracted fro• Manufacturing Chemiat, 
July 1985) 

A British urewery, Basa, ia investing conaiderable aums of •oney into a process for 
converting yeast to produce human protein•, using genetic engineering. The priority is human 
albumin, • ataple atandby of every emergency ward for treating shock and aevere burna. In 
addition other more valuable blood factor•, auch as factor VIII, the treatment for 
haemophilia, vill aoon be produced through genetic engineering. The B••• proceaa, described 
in a patent issued last July, ai .. to turn a vaate problem into a valuable •••et by uain1 the 
yeaat to .. nufacture pharmaceuticals. If the proces• prove• economic, Basa hope• other 
breweriea will u1e the technolo&Y under licence. The company ha• aet up a aubaidiary, Delta 
Biotechnoloay with another COtlpany, Cavendiah Technolocy Partner1hip1, to further exploit 
iu proceaa. 

The la•• scientist• inserted a cene codinc for hu .. n albll8in into ordinary brewer'• 
yeaat, Saccharomyc•• ceraviaae, u1ed in the:r wort. The yeaat cells were thu• primed to do 
two joba; aaka bear, and produce human proteina. A .. thod was found to keep the albumin 
cena "ailent" durinc brewina ao that the yaaat would not begin .. king protein• until 
aeparation froia the vort. 

Many technical hurdle• ra .. in before vhat is essentially a laboratory procasa bacoaas 
cGm1arcially viable. ror ax .. pla, the caapany is davelopin1 nor11al way• for separatina th~ 
email quantitiae of alb1111in fr011 the vast amount of yeast calla debris, and nutrient liquor. 
'nlen teats will have to be run to ensure the albumin is a functional molecule. Claarar.ce •• 
a phar .. ceutical could take 1ome years. (Extracted froia Financial Tiae1, 11 July 1985) 
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ea.bridge con•ultants offer enaineering akilla for biotechnologiata 

A nev biophyaica group baa been aet up by ea.bridae Conal.ltanta Ltd. (CCL) to aervice 
the biotechnoloay aector. Led by Dr. lrian Moon, a colloid acientiat, the iaulti-diaciplinary 
teaa ha• expertiae in aicrobiology and biocheaiatry, biophyaica and bioanalyaia, colloid 
acience, opt;cal .onitorin•, filtration technology, transducer design, sterile engineering 
and cell i .. obilisation. Other technologiea available vithin CCL include fibre optic and 
aicroelectronic aenaing, aignal proceaaing, data storage and handling, ayateaa engineering 
and proce•• control. 

Aaong tbe other aenior ataff in the nev group are Dr. Andrev McKay, a biochemical 
engineer vho has apecialiaed in the design of equipment for biological proceaaing, and 
Roaeaary Albinaon, a biophyaiciat vho baa expertise in aolecular bioloay and forenaic 
analyai•. Service• offered range froa .. rket reaearch through to the development of 
pre-production prototype equipment. Detail• froa: Dr. lrian Moon or Dr. Andrev McKay, 
Caabridge Conaultanta Ltd., Science Park, Hilton Road, ea.bridge CB4 4DW or on 
(0223) 358855. Telex: 81481 (CCL C}. (Source: Biotechnology Bulletin, Vol. 4, Mo. 7, 
Auguat 1985) 

Proatate cancer teata 

Cetua Corp. nov ha• available t\IO diaanoatic teat• it haa developed for proatate cancer, 
both baaed on aonoclonal antibody technolo&J• The Cetua EPICHJWHE PAP (proatatic acid 
phoaphataae) teat baa received .. rketin& clearance froa the US Food and Drug Aclainiatration 
(FDA), vhile the c31apany'• EPlQUltltE PA (proatate-apecific antigen) teat i• available for 
aale for reaearch uae. 

Cetu• haa alao introduced ita PRO/CROUP ayatea, an autoaated liquid handlin& instrument 
for reaearch uae in clinical reference laboratoriea and hoapital laboratoriea. lhe ayatea i• 
under development for a FDA aubaiaaion covering automated clinical application• auch aa blood 
grouping and diagnostic teata for diaeaaea •uch aa AIDS and hepatitia. 1he ayatea autoaatea 
a broad range of aanual pipettin& taaka required in ELISA and other illl8Unoaaaay procedure•. 
Detail• froa: Cetua Corp., 1400 Fifty-Third Street, Emeryville, CA 94608, USA or on 
(415) 420 3300. (Extracted froa liotechnology Bulletin, Vol. 4, Mo. 7, Auguat 1985) 

Water-in-oil preaervation proceaa for living cell• 

The proceas of 'undercooling', nov being offered ~y Pafra Ltd., peraita the lona-tera 
atorage - vithout freezing - of a variety of plant and ani .. l tiaauea, froa egga and apera 
uaed in teat-tube baby operation• through to tiaauea froa endangered tropical planta. It ia 
alao aeen •• appropriate for biotechnology coapaniea viahing to •tore bacteria, yeaat and 
other aicro-organi .... 

Developed in the 1970a by Dr. Felix Frank•, a senior research fellov at Cambridge 
Univeraity and special profeaaor of biopbyaica at Mottinghaa Univeraity, the invention 1rew 
out of reaearch on the freezin1 behaviour of vater in livin1 cella. Exiatin1 freexe-atora1e 
aethod• often daaage atored cell• and tiaauea, even vhen cryoprotectanta are added to 
ainiaiae auch daaaae. Conventional freesin& can result in high loaaea of aaterial, up to 
99 per cent in the ca1e of aoae yea1t culture1. 

Standard cryopre1ervation involve• atorin1 biological .. terial in liquid nitro1en, 
thereby 1lovin1 biochemical activity, but the .. teriala which cannot be atored in thi1 way 
include human liver cell1. In addition, the cheaical protectant1 u1ed to r.ut freesin1 
daaa1e, including diaethyl aulphoxide, can al10 be toxic to calla. le1ide1 liquid nitrogen 
1torage facilities .. y be beyond the reach of potential third World uaer1. 

The Frank• aethod, on the other hand, require• only a da.e1tic freezer, a little 
paraffin oil, vater, and a COlllllOn piece of laboratory equip11ent, 1iailar to a hou1ehold 
blender - in vhich cell1 are kept in a 1upe:cooled atate in a water-in-oil 1u1pen1ion. The 
proce1a re1ulta froa the discovery, IOlle fiftean yaar1 ago, that if ... 11 droplet• are 
di1per1ad in water it i1 po11ible to 8Uparcool the ra1ultin1 eaul1ion to well below it1 u1ual 
fraezin1 temperature of OoC. In fact .. .,1a1 can be undercooled to a1 low al -40oC 
before they freeze 1pontaneoualy. 

The Frank•' patented technique atart1 vith the diaperaal of culturad cells in a aaall 
aaount of inert oil, to1athar with a ... 11 amount of their 1rovth .. diua to .. intain 
viability, and placin1 the aixtura in a laboratory blander for a few ainutaa. Tha raaultin1 
1lutinou1 •ixtura i1 than aiaply transferred to plastic tubes for atora1• in a freezer, vhare 
the oil ••t• into a jelly. With thia ..,thod, yaa1t call• can easily be undarcooled to below 
-200C for at leaat 16 vaeka, with no detectable loa1 of viability. Detail• froa; 
Minc loch .. nn, .. na1in1 director, Pafra Ltd, lantalla, la1ildon, l1aax SSl4 JIU or on 

I 
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0268 280606. 
0223 862921. 

Telex 995241 PAl"BA C. Or Dr. Feli.lt FrarKs, nov a director of Pafra Ltd, on 
(Extracted froa Biotechnology Bulletin, Vol. 4, No. T. August 1985) 

FDA approval for dig01tin and T4 teeta 

A cloned en&yae donor i..unoaaeay (CEDIA) for heart-drug aonit~ring and thyroid function 
became the firat recombinant-OMA clinical teats to gain US Food and Drug Adainiatration 
approval. Later this year, the Microgenica Corp. (Calif.) vill begin selling the genetically 
engineered teats for monitoring digoxin, a congestive-heart-failure drug, and for total T4, 
an indicator of thyroid dysfunction, particularly in newborns. 

In the proprietary CEDIA technology, beta-galactoaidaae DMA ia cut in tvo and each half 
cloned into separate Escherichia coli cultures. In the digoxin test, the drug is covalently 
attached to one half of the enzyae. When the two halves are aixed they spontaneously 
recombine. A digoxin antibody and a aaaple of the patient'• blood coaplete the cocktail. 
The antibody coaplexee vith aerua digoxin, but it aleo attaches to the digoxin linked to the 
en&yme half, and thereby renders it incapable of recoabining vith its cloned peptide 
partner. Therefore, drug concentration ia directly proportional to the amount of 
beta-galactoaidaae created, •• aonitored by hydrolysis of the substrate, 
O-nitrophenyl-beta-D-galactopyranoaide. (Extracted fr09 McCra-Hill 's Biotechnology 
Nevsvatch, 19 August 1985) 

Du Pont .. , .. rket teats for AIDS and hep!titis 

A joint agreement to develop and .. rket nev diagnostic blood teat• for several foraa of 
hepatitis and acquired i..,ne deficiency •yndroae (AIDS) haa been signed by Centocor 
(Malvern, Pa.) and Du Pont. Under the agreement, the coapanies vill jointly engage in 
product research and developaent, and Du Pon~ vill .. rket any products that eaerge froe the 
effort. Food and Drug Adainiatration (FDA) approval already ha• been received for .. rketing 
Centocor'• hepatitis B i..,noaaaaya, vhich are said to be the only blood teats baaed on 
•onoclonal antibody technology. Centocor'a AIDS virus antibody-detection teat ia said to be 
the nation'• first assay baaed on recOllbinant-DllA technology. FDA approval of the product is 
expected later this ~ear. (Source: Cheaical Week, 10 July 1985) 

Joint venture to detect dental disease 

BioTechnica International ha• aet up a subsidiary to develop and sell diagnostics to 
detect dental disease. The venture, BioTechnica Diagnostic• (BTD), is based upon a 
collaborative research agre..ent vith Forsyth Dental Center in Boston, Maasacnuaetta. 

The two parties vill jointly develop ther initial teat• for infectious diseases of the 
aouth. (Extracted froa European Chemical Neve, 3 June 1985) 

Li•1eatock applications 

Nev aethod .. kea va~cinea without disease organia• 

A new vr.ccine aethod has been perfected that peraita effective vaccine• to be aass 
produced without using the disease organi•• itself, or even knowing the apecifir antigen. 
Hein& Kohler, MD, a re1earch professor of •icrobiolozy at the State University of Nev York at 
Buffalo and director of Ro1vell Park Memorial Institute'• Depart~ent of Molecular laaunology, 
has produced a;1 effective atreptococcu1 vaccine for ani .. h by using aonoclonal antibodie1. 

Certain requirement• have li•ited the application of the traditional vaccine iaethod, 
which uaea the disease organia• itself and requires the isolation, purification and 
extraction of the diaeaae organi .. or it• antigen. Difficulties with the normal proce1a for 
vaccine• include the question of technology, since viru1ea, for example, require very 
specific condition• auch a1 live calla, and the question of price, betau•e purifying a viru1 
becoae1 very expen1ive and i•practical for .... production. 

The new vaccine -thod will not replace vaccine alrt!ady produced econ0111ic"1. ly and 
safely, but will apply in certain situation• where vaccines are not currently pos1ible ~r 
fea1ible. The vaccine• produced by thi1 new .. thod will be •uch 1afer than inactivated or 
attenuated viru1ea that carry ri1k factors, aaya Dr. Kohler. 

The aoat prami1i111 application for the new vaccine aethod ia for variou1 type• of 
cancer, while another valuable application will te for infant di••••• With Dr. Kohler'• 
experi•ent, the anti1en used va1 a virulent strain of streptococcus r~eumonia, and the re1ult 
vaa a vaccine that proved effective a1ainat the bacteria in •ice. The next atep is to 
develop an eaperillental cancer vaccine for •ice and then for human1. cc~urcr.: 
Canadian Research, March 1985) 
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Hutant blowfly .. ggota dropped on Australian island 

A s .. 11 ialand off the South Auatralian coaat vill be bo.barded vith aore than 
60 •illion genetically engineered blowfly .. ggota over the next seven aontha. The experi•ent 
is part of an .. bitious project by Australian scientist• to eradicate sheep blowflies. 

The experiment involves the entomologists flying un to six tonnes of mutant .. 1e •aggots 
to Flindera laland, 35 kilometres off the South Australian coaat. The .. ggota have all been 
genetically altered so that fe .. les .. ting vith the adult flies vill produce abnormal 
offspring, .. ny of vhich vill be sterile or blind. These traits vill be handed down, 
conferring genetic death on subsequent offapring. 

Blowflies have a breeding cycle of between three and aeven veeka and the re .. should 
knov vithin three to four .anth• if the experiment at Flinders laland has been a success. 
The original •utant flies vere produced by radiation vith , .... rays. These vere then bred 
to select particular characteristics. Repeated crossing vith field flies then obtained the 
desired mutations and ensured that the flies can compete in the wild. (Extracted fro• 
Nev Scientist, 12 September 1985) 

Progesterone teat• for cattle 

The oeatral cycle in cattle, as in all ..... 1s, is controlled by hormones, one of which, 
progesterone, is secreted in the ailk of the cov. lf it• presence and concentration can be 
detected sviftly and accurately, it can notify the farmer, a1 well as the uterus, of i .. inent 
ovulation. The thing to look for is the exceptionally low level of progesterone that occur• 
just before the onset of oestrus, vhen a cow becomes fertile. In Britain, the Hilk Marketing 
Board provides re~ults of a progesterone test in about four days. lt is designed to tell if 
the cov is pregnant. If it is not, the nevs aay be too late, because the crucial tiae may 
have passed. 

Three tests are now on the Briti1h and Irish .. rkets to change this. The three now 
available are all varieties of i .. uno-assay, and are .. de po11ible by the development of 
•onoclonal antibodies. They involve a plastic tray of wells lined with antibodies which are 
designed to attract progesterone molecules. The ailk is put into them, and so is a mixture 
of artificial progesterone bound to an enzyme. The natural and artificial progesterones 
compete for the attention of the antibodies, a competition decided entirely by force of 
nuabers. After the wells are rinsed, the degree of enzyme activity is seen as a colour 
change. A strong colour change reveals that the artificial proaesterone has won the 
cat1petition, aeaning there is little progesterone in the •ilk. (Extracted from 
The Econoaist, 28 Septellber 1985) 

Agricultural applications 

Plants that provide a protein-rich diet 

Kawai, a protein-rich food aade from a vild African plant could replace expensive food 
imports from industrialized countries as it contains all the essential amino acids needed by 
people. It ia already eaten by aany people in the Sudan. 

Thia conclusion is the result of a joint project set up by Khartoum Univeraity and 
Queens Univeraity in Belfaat. Haaid Dirar, David Harper and Hartin Collins investigated the 
food value of ltaval, and found that its aaino acid content wa1 enhanced by the traditional 
way in vhich it is ilade. Kaval is .. de by fermenting the \eave• of a wild leauiae, 
Ca11ia obtuaifolia. The leave• are pounded to a paste, placed in an earthenware jar, covered 
with 1orghua leave• and buried in a cool, shaded place. Every three day1, the jar is dua up 
and the content• aixed by hand. After about two week•, the content• are reaoved, llOulded 
into ••all balls and dried in the sun. The finished Froduct is usually cooked in apicy stew• 
with onion and okra. 

It is during the fer.aentation and aun dryina that the concentrations of 1ome of the 
amino acid• increaae1. A particular value of kaval i1 that it contain• 1ulphurous aaino 
acids, vhich are nor.ally obtained froa either fi•h or .. at. 

The traditional, cheap way of .. king kaval i1 well 1uited to tropical Africa. (Source; 
Nev Scienti1t, 8 Au1u1r 1985) 

Large-1cale automated plant clonina 1y1te•1 

Arthur D. Little and DNA Plant Technoloay will jointly develop COlll9ercial apflication1 
for lar1e-1cale, autoaated plant clonina 1y1te•• that could provide co ... rcial quantitie1 of 
identical copie1 of economically iaportant crop plant•. A prototype biore1ctor 1y1te• u1in, 
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spin-filter technology has been developed. The firms are new negotiating with major 
corporations on development of customized systems for specific crops. (Extracted from 
Che•ical Week, 10 April 1985) 

Ethiopian wheat genes and fa•ine 

Hany of the high-yielding strains of wheat and barley depend on genes which came 
originally from wild grasses of the Ethiopian highlands. The world depends on them for 
food. Plant breeders have turned wheat, barley, rice and maize into super-producers which 
have made fa•ine a thing of the past for most people. But for the peasant people of Ethiopia 
it~elf, who grov a~d eat different kinds of grain, the crop-breeding revolution has passed by. 

Ethiopian• eat a grain called t'ef, which is ad•irably suited to their land and 
cli•ate. If the advantages of t'ef were exploited by modern agricultural science, some 
botanist• think it ~ould boost food production not only in Ethiopia, but throughout the 
drought-prone semi-arid world. Up till now, however, t'ef has been virtually ignored by 
Western scientists. They even classified it into the wrong genus when they discovered it 
late in the last century. Even now, t'ef's agricultural potential is known largely through 
the work of one British scientist, Glyn Jones of the University of London. 

T'ef needs less rain than .. ize or sorghum, and can be grown in higher and colder 
regions than either. I~ also needs leas rain than the usual high-altitude crops, wheat and 
barley. At the same time, t'ef withstands the occasional floods that characterize the 
feast-or-famine pattern of Ethiopian rainfall. It can germinate And grow on black soils that 
lack oxygen, the 1ort that would result from waterlogging. T'ef straw is soft, and good for 
animal fodder. Its pinhead-sized grains are nutritious for humans, too. Ethiopian• grind 
the• and make a paste, which they ferment to make a flat bread called injera. This Jones 
says, "is deliciou1". The unusual technique of bread-making, he says, is one reason 
Westerner• never investigated the grain. T'ef evolved in the widely varying conditions of 
the Ethiopian• highlands, and for that reason the hills are full of t 'ef varieties. "There 
are over 1,000 lines at the Plant Genetic Resources Centre in Addis Ababa," says Jones. "Its 
genetic diversity makes it a strong candidate for improvement by breeding." 

There are technical difficulties with breeding. One difficulty discovered by 
Tareke Berehe, an Ethiopian scientist who worked with Jones, is that t'ef blooms only for 
15 •inutes in the early morning, i-ediately after sunrise. "A good worker can 
cross-pollinate about 10 plants befJre they all close up again", says Jones. This slows 
breeding work. 

On the other hand, each crossed plant produces 5,000 grains, each with different 
combinations of Che parent genes, which can speed selection. Wheat, by comparison, produces 
only about 100 different grains. 

Whst ha• chiefly •lowed breeding has been a near-total lack of funding and interest. 
Berehe and an Iranian student were paid by the UN'• Food and Agricultural Organisation 
(PAO). Jone1 ha1 been unable to get any other funding. 

T'ef would fit the requirements of mo•t relief agencies that say they want to fund 
long-term agricultural development in Ethiopia. It has always been used by upland farmers as 
an insurance crop. "Subsi•tence farmers put a bit of t'ef in on the most marginal land in 
case the rains, and all the other crops, fail," says Jone1. "There are varietie1 that will 
mature in two months, on very little moi1ture." 

The trouble in developing the crop's full potential is that what little selection of 
t'ef strains has been done by Ethiopian agronomi1ts ha1 been done largely on atate far••· 
Theae are in the lowland•, and ge~erally on the beat land. The 1trains they have aelected 
tend to be high producer•, but 1love1 to ripen, and u~1uited to 1evere highland condition1. 

Thi1 could turn into tragedy for upland farmera. "T'ef i1 the only domeatic grain that 
freirthre1he1, that i1, drops i :1 own seed a on the ground," 1ay1 Jone a. "3ome a 1way1 1pring1 
up after a h1rve1t." But with two years of drought now ending a1 the alnlller rain• fall, 
farmer• are being 1iven different 1aed. Agencie1 are 1ending in wheat and barley 1eed, while 
Ethiopian state far.a fav~ur high-yialdin& t'ef varietie1. 

Sayfu Kate•a at Addi1 Ababa Univer1ity's experimental atation st Debra Zait, h11 •tarted 
breadin1 t'ef. So far this ha1 produced hi1h-yieldin1 1trains whoas haad1 are 10 heavy that 
the plant• fell over in the field. Thia was a proble• with early improved wheat, too, until 
1hort-ste ... d varieties were fou· ~~en vithout improvement, t'ef yield1 almost as much 
srain par hectare aa i•proved wt. .. •s in Ethiopia. At Debre Zeit, some yields have been 
1ncraaaad tenfold. 
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Areas of extremely high genetic diversity were named Vavilov areas after the Russian 
scientist who discovered them. Ethiopia is a Vavilov area for as many as 32 cultivated 
species, according to the Plant Genetic Resources Centre in Addis Ababa. Among them are 
vhea~ and barley. 

The cent re also says ti "!t Ethiopia's plant diversity is threatened by the introduction 
of high-yielding strains of c1:ops produced by plant breeders, by def ores tat ion, drought, and 
by "the expansion of state farms". The centre works to preserve irreplaceable plant genes by 
collecting them, storing them in Adcis, and sending them abroad. 

Ethiopia is a Vavilov centre, one of a dozen spots in the world where plants ar~ 
unusually diverse. This mear.s two things. The first is that virtually the entire genetic 
repertoire available to crops that evolved in Ethiopia is s~ill to be found there. These 
genes are necessary for plant breeders to meet the ever-changing threat of pests and 
disease. The second is that lots of other strange plants grow there too, whose usefulness 
may be known to the locals, but whose potential value for people elsewhere in the world has 
never been investigated. 

Crors whose genes still lurk in Ethiopia include; 

Peas: There are subspecies of peas in Ethiopia that are found nowhere else, and 
literally hundreds of strange varieties. Peas are an important legume, whose range coul~ be 
extended, especially to arid zones, by cross-breeding with Ethiopian varieties. 

The Lablab b>?an is another important legume, grown widely in India. Its centre ot 
genetic diversity, too, is Ethiopia. 

Cuizotia: This relative of the daisy yields a highly prized dryine oil of the sort used 
in paint. It is grown largely in India, where its value as a cash cro~ depends on Ethiopian 
genes. 

Ethiopian cabbage and castor beans are other co111111ercial oil seeds with their centres of 
diversity in Ethiopia. 

Coffee evolved in Ethiopia's Kefa province. Hohanned is said to have brought it back 
from his sojourn there in exile, and in return to have prohibited his follower• from 
attacking the country, which remained a Christian enclave. This was a rathr better return 
for ~:s gift than Ethior·~ gets now from the world's coffee industry. 

Crops whose potential is still unknown include; 

Ensete, or the fdlse banana, which yields the "banana i.eeds" sold as indoor plants in 
Britain. In Ethiopia it produce~ a tuber which peasants use as a survival food. lts yielu 
per hectare is very high. 

Yheb nuts grow in the disputed Ogaden region near Somalia. They tolerate semi-desert 
conditions and can be grazed by goats, but still yield a highly nutr1t1ous nut. Some 
experimentsl work on yheb is starting in Kenya. (Extracted from Nev Scientist, 
8 August 1985.) 

Natu~al pesticides 

The US government it about to approve the use of a pesticide extracted from a tree 
native to India whose farmers have been exploiting the properties of the neem tree 
(Azadirachta indica) for thou•snds of years. 

In India, about \4 mil~ion trees, often planted along roadsides, produce fruit, wood and 
leaves - all of which have special uses to villages. 

Parts of the tree have strong insecticidal properties. Farmers have been using these 
properties for centuries against the insect• and ne111Atodes that thrive in India's climate. 
Some simply mix neem leaves with grain in storage. Others make an extract by crushing the 
fruit in water, to spray on crops in the fields. The cake left behind after crushing al10 
ha• u1e1; it can be ploughed a1 mulch into land, where it act• as a fertiliaer aa well a1 
controlling nematode• in the soil. 

An ideal natural pesticide must have a number of sperisl properties. It must come from 
a perennial plant, which should be easy to grow, not be de1troyed by harvesting and 1hould 
preferably have other u1es, too. Hoit importar.t, it 1hould be 1afe and economic, which mean• 
that the plant mu•t not con1ume pesticides, fertiliser or water from irrigation schemes, anJ 
the neem tree seem• to meet all these criteria. It 1eem1 to grow anywhere except in 
waterlogged 1oil1. The Government of the Philippine• hat planted 40,000 neem tree1 in one 
projer.t. 
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In the US, researchers at the government's Agricultural Research Service have been 
studying neem and its properties for the past five years. Industry is already interested. 
According to Hartin Jacobson, chief of the department's Biologically Active Natural Products 
Laboratory, the Environmental Protection Agency is about to approve one product for 
protecting non-food crops such ae flowers. 

The research that leads to approval should provide the best data yet on neem's toxicity 
to humans. 

At least 2,000 plants are known to have pesticidal properties, yet only two, pyrethrum 
and tobacco, are so far exploited connercially on a large scale. (Extracted from 
New Scientist, 6 June 1985) 

Morels via genetic engineering 

The possible genetic engineering of morels is another topic of interest. Because 
fruiting bo~ies of these aacomycetes had not been produced in the laboratory until very 
recently, they have never been manufactured commercially or subjected to any kind of 
breeding. After the discovery by K. Esser and his colleagues of extrachromosomal genetic 
element• in fungi, F. Meinhart of the Ruhr-Universitat Bochum, F.R.G., decided to search for 
similar DNA fragments in edible mushrooms. 

One species of morel, Morchella esculeuta, yielded no such elements, but Meinhart has 
found linear extrachromosomal DNA in 8 out of 13 different strains of Horchella conica. 
Restriction analysis and electron microscopy of the two plasmids discovered in one strain 
have revealed that their sizes are six and eight kilo-base pairs. The 6 kbp element carries 
inverted repeats of about O. 7 kbp at both ends. As the plasmids appear to be 
au•oreplicative, they might represent a valuable tool for the genetic manipulation of these 
ecor. O!llica lly important fungi. (Extracted from Bio/Technology, November 1984) 

Foo.J production and processing 

Cellulose enzyme 

Genencor has introduced a cellulase enzyme that it claims is the most cost effective 
currently available. It is said to be cl1aracterised by its ability to hydrolyse or degrade 
cellulosic materials from a wide variety of sources. Depending on enzyme dosage and reaction 
conditions, the extent of hydrolysis can ~e tailored as necessary. Developed for 
applications requiring complete breakdown of cellulose to fermentable sugars, the Cellulase 
is said to contain much higher levels of the critical enzyme activities said to be normally 
in short 1upply in conventional product&, It i1 al10 claimed to be extremely effe~cive if 
only partial cellulase breakdown is required and can result in major process or yield 
improvement•. (Extracted from Manufacturing Chemist, August 1985) 

Afl atoxins detect ion kit 

Biotech Research Laboratories will soon begin field trials of the first enzyme 
immunoassay kit for detecting aflatoxins in food and individuals. Aflatoxins are potent 
carcinogens, and their contamination of milf, grains and peanuts is a potentially serious 
public health h1zard. Current testing methods using thin-layer chromatography are subjective 
and teJiou1. Biotech's kit feature• a competitive inhibition enzyme i1111Dunoassay with an 
aflatoxin-1pecific monoclonal antibody. (Extracted fro~ Ch~mical Week, 17 April 1985) 

Mycoprotein acale-up 

Britain'• IlllJ>erial Chemical Industrie1 and Rank Hovi• are to scale up the production of 
their mycoprotein following it• fir1t commercial 1ucce11. Production i1 to be increa1ed from 
the SO ton/year pilot 1cale to 1,000 ton/year at 1Cl 1 1 Billingham facility. 

The product, obtained from the fun~ua Fu1arium graminearum, was originally developed by 
the food group RllH in the 19701, and following the formation of the company's joint venture 
with lCI, i1 being aold in eavoury pi~• by a major UK 1upermarket chain. lt i1 expected to 
be in other 1nack product• later thi1 year. A major 1elling point i1 the absence of animal 
fatl. 

The fenaentation procea1 i• being ecaled up by lCl engineer•, u1ing the le11on1 learned 
during the coetly development of lCl'a 1in1le cell protein, Pruteen. The 1,000 ton/year unit 
will provide technical information nece1aary for further 1cale-up to 20 time• thi1 capa~ity. 
(Extracted fr~m European Chemican New1, 3 June 198S) 
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Loircalorie synthetic sweetener 

Another lov-ca~orie syr.thetic sveetner has been developed that its creators say not only 
tastes like sugar - ~ith no bitterness or aftertaste - but also does not promote tooth 
decay. Chemically simi~~r to the widely used synthetic sveetner aspartame, this new compound 
appears to overcome a majcr jravback associated with aspartame - its short shelf life in 
liquids such as soft drink~. 

The result rJ! a Natior.al Institute of Dental Research progra-e to identify promising 
new non-cavity-producing sve~tners, it must still undergo years of further toxicity and 
development testing before an;• decision on its co-ercial potential is resolved. 

For convenience, the new sweetner, DL-amino malonyl-D-alanine isopropylester, has been 
designated RTl-001. 

So far 001 has gott"•• a clean bill of health from the Ames bacterial test (to gauge 
mutagenicity, and her~~ carcinogenicity), and several mouse toxicity assays. Horeover, it 
does not contain phenylal1nine. OOl's major advantage over aspartame is likely to be its 
stability in liqui'-'s. T.,o;ts shoved that within 36 days at 770F, half of the aspartame that 
had been dissolved in water with an acidity characteristic ~f soft drinks had broken down. 
(Extracted from Science News, Vol. 127, 27 April 1985) 

Chemical applications 

Biology moves into the photographic world 

Engineers working for Canon in Japan have come up with a new idea for recordir., 
photograp~ic images. British patent application 2 153 544 reveals that Canon can now take 
pictures on a film which is coated with enzymes, rather than with photo-aensitive silver 
salts. 

A b~q~ film of plastics is coated with amylase in a collagen carrier. The enzyme cover5 
a layer of alarch and organic copper phthalocyanine. 

The film is exposed to light in the usual way. This leads to the creation of an image 
because light lovers the enzyme's activity. Activity remains high in the regions not exposed 
to light. To develop the image, the film is dippeJ in water. This initiates the 
decomposition of sta~ch by the enzyme in those areas where it is still active. 

As the starch decomposes, it produces glucose, which carries off the copper 
phthalocyanine. The copper remains in the irradiated regions where the enzyme va1 :endered 
inactive. The film is dried for 15 minutes to stop the enzyme decomposing the starch 
further. The result is a black-and-white image, which is similar to that on conventional 
silver film. (Extracted from Nev Scientist, 26 September 1985) 

Energy and environmental applications 

Potential ecological risk by modified organisms 

Many ecologists believe that scientists involved in genetic manipulation of crops and 
microorganisms are not adequately considering potential ecological risks posed by the 
modified organisms, and even if they did, the ecologists are unable to predict the fate of a 
given organism in the environment. Ecologist F.E. Sharplee of Oak Ridge National Laboratory 
says that the introduction of exotic species into new environments could eventually eerve as 
a model for predicting what will happen to genetically modified organisms, but much more 
research needs to be done. Many of the trait• to be altered, euch ae frost or salt tolerance 
or the production of an insecticide, are ecologically very significant. The altered 
organism• are also likely to be released in disturbed ecosystems, where natural controls may 
be lacking. S.J. Risch of the University of California (Berkeley) points out that some 
arguments favouring environmental relea1e are inconaistent. For example, researchers say the 
altered genes are of limited significance, but that the alterations will make the organisms 
unable to survive in the wild. He also points to the potential for genetic exchange between 
crop plants and weeds, which may be closely related. Transfer of herbicide resistance (for 
example) from the crop to the weed could have far-reaching consequences. B. Healy of the 
US Office of Science & Technology Policy says appropriate regulation must be decided on a 
case-by-case basis, but warns ~hat overregulation could hurt the US in the world 
biotechnology race. ~. Robbins of cha US House Comaittaa on Energy• co .... rca Staff, 
however, 1ay1 that ne.• re1u lat ion• are needed to make 1ure that the lure of bis profiu dou 
not obscure 1afety consideration1. Nonethele11, biotechnology is thought to hold the key to 
solving many of the world's problem• in medicine, agriculture and energy, and 1hould not be 
hindered by overregulation. (Extracted from Chemical & Engineering Nevi, 17 June 1985) 
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Method uaea enzyme to detect pesticides 

A method for detecting the presence of organophoaphate and carbamate pesticides has been 
deve~oped at Midwest Reaearch Institute, Kansas City, Mo. 'nle method makes use of the enzyme 
cholinesterase to produce a colour change on filter pad• in a detector called an enzyme 
ticket. The ticket consiata of a polyethylene support with a filter pad attached at each 
end, one pad containing the immobilized enzyme and the aecond a chromophoric substrate. 
Dipping the enzyme pad into water suspected of containing a pesticide activates the system. 
'nle support is folded to bring the pads into contact, the uninhibited enzyme reacting with 
the chromophoric substrate to produce a blue colour. A white disk means the water is 
contaminated. The enzyme ticket is specific for cholinesterase inhibitors and is the only 
quick and inexpensive teat available that can be used in the field without instrumentation. 
Sensitivity of the ticket is in the 0.1 to 10 ppm range for the most widely used 
organophoaphatea and carbamatea. (Source: Chemical & Engineering News, 8 July 1985) 

Unn .. ed peptide used by plants to bind with metals 

A peptide that could be used to recover toxic metals from soil and effluent has been 
discovered by scientists at Loa Alamos National Laboratory (Los Alamos, N.H.). Produced 
naturally by the monkey flower and jimsonweed, coaaonly found in the US, the unnamed peptide 
is used by those plants to bind with metals, thus avoiding other biochemical reactions that 
might harm the plants. 

The compound, which has affinity for zinc, cadmium, mercury and copper, is apparently 
manufactured vhen a dormant gene is activated by the preaence of a toxic metal. 'nlis boosts 
production of an existing enzyme that stimulates peptide output. In tests with cultures of 
jimaon weed, the peptide was found to combine with more that 80 per cent of the cadmium that 
entered the cells. Te1ts with whole monkey flower plants showed tha: it could tolerate ten 
times as aa1ch copper (in a hydroponic 1olution) as other plants of the same species. 
Scientists are now trying to discover the compound's binding mechanism and how the gene is 
regulated. (Extracted from Chemical Engineering, 22 July 1985) 

New microbial decontamination process 

A microbial process for removing pentachlorophenol (PCP) from soil has been developed by 
Bio-Clean, Inc. (Bloomington, Minn.). The three-day, batch method is said to reduce the 
level of PCP and related polyaromatic hydrocarbons in soil from about 500 ppm to less than 
1 ppm. Costa run about ~140 to ~180 per ton, depending on the level of contamination. 

Used primarily. as a preservative for exterior wood products, PCPs have been difficult to 
remove bacterially from contaminated soil because crude oil used in the application of the 
compound cling• to soil particles, and so prevents bacteria from reaching the PCP. To solve 
the problem, Bio-Clean excavate• the contaminated soil and places it in a digester with 
caustic and water. The slurry, which baa a pH of 12, is then heated to 180°F and agitated 
for 24 hours. Thi1 effectively strips the oil-laden PCP from the soil. After the 1lurry has 
cooled to ambient temperature, it i1 inoculated with a form of Arthrobacter bacteria, allowed 
to re1t for 48 hours, and dewatered. (Source: Chemical Engineering, 30 September 1985) 

Bacterial coal desulphurization 

The West German mining re1earch institute Bergbau-Forschung at Eisen has reduced 
anorganic sulphur content of coal by more than 90 per cent through the application of 
micro-organism1. 

At pre1ent, the result• of laboratory work will be transferred to a pilot plant for 
continuou1 operation to get planning data for a demon1tration plant. Parallel 1tudic1 
concentrate on the application of special bacteria to reduce organic harmful substance• in 
process water of coal treatment plant1. It i1 expected that biotechnological research will 
lead to methods for processing coal to added-value products. Bergbau-Forschung closely 
co-operates with a number of re1earch institute1. (Source: Bio-Journal, No. 3, 1 June 1985) 

Pesticides de1radin1 bacteria 

Two new examples of bacteria that da1rade pesticide• have been di1covered by J. Karn• of 
USDA. !nzY"e• produced by Plavobacteriu• de1rade coumaphos, a pesticide used to control 
insect pests of livestock. !nz111es produced by Achromobacter degrade carbofuran u1ed to 
control corn rootwona and other crop insects. Coumaphos 1s lon1-live~ in 1oil, and remains 
toxic for lon1 periods. Previous attempts to de1rade it with ultra-violet light have been 
unsuccessful. Achromobacter can degrade several N-methyl carbamate insecticides, 1uch as 
carbofuran, u1ing them al a nitro1en source. (Extracted frOlll Science New1, 25 Hay 1985) 
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Extraction industry application• 

Scleroglucan used in enhanced oil recovery 

Within about two years, acleroglucan aade in submerged aerobic culture by a Sclerotiua 
species should be on the aarket •• a thickening agent for enhanced oil recovery (EOR). A 
linear chain of D-glucopyranose unite croaalinked into a structure of average molecular 
weight under 1.5 aillion, acleroglucan will coapete with - and in soae ways be superior to -
the xanthan biopolymer currently eaployed for EOR. 

The non-ionic "Actigua CS" is a table in the presence of salt•; 500-day trials at 90oC 
in sea water show that it is relatively insensitive to high temperature. Like xanthan, it 
has high shear resistance, reaaining viscous after the extremely strong mechanical shearing 
e•ployed to reaove it from fungal ayceliua. Long-tera core flooding tests also indicate that 
Actigua circulates freely, with good non-plugging characteristics. 

Additionally, scleroglucan has the advantage that the pH of the culture falls to about 
2.5 during the first fev hours of fermentation. Together with the reduced oxysen flow 
attributable to rapidly increasing viscosity, this aeans that sterility is not a aajor 
problea. Because contaaination is unlikely, it is even possible to consider establishing the 
fermentation on-site in an environaent less strictly controlled than would otherwise be 
neceHary. The product is being pr.>duced at Elf Aquitaine (France). (Extracted fro• 
Bio/Technology, Vol. 3, July 1985) 

Process to unlock precious metals 

A biological aethod initially developed for recovery of copper and uranium from ores, is 
currently being adapted by P.H. Mineral Leaching Technologies, a subsidiary of Giant Bay 
Resources of Vancouver, British Coluabia, for use •• an alternative to ••elting or roasting 
minerals that contain precious aetals. 

The company began operations this Hay in Burnaby, British Columbia, on the Biotankleach 
process to see whether biological recovery o~ gold can work on a large scale. The process 
uses specially adapted atraina of the common bacteriua T. ferrooxidana to treat refactory 
gold ores, in which precious metals are bound within the crystal structure of sulphides. 

The Biotankleach process begins by agitating precious metal concentrates in tanks 
containing the bacteria, for one to five days. The bacteria attach theaaelve1 to the 
sulphide crystal• and they drill their way into the 'weak' spots where the gold is found in 
the crystal 1tructure. 

The sulphides are oxidized to sulphuric acid and the liquid containing the bacteria is 
then drawn off and can be recycled and reused. The solid material left behind is treated 
with conventional cyanide solutions to remove the sold. 

Thia proce1a is aiailar to that used for copper ores and for treatins ~yritic uranium 
ores but it i1 leas complex becau1e the metal• remain a1 solids and do not have to be 
recovered from solution after treatment. 

The advantage• of biological recovery are economic and environmental. The 1tandard 
cyanide recovery will not work with refactory ores until they are either broken down by 
roasting or smelting or by biological action. 

Currently, roasting, which produces problems with reaoval of acidic pollution, can be 
done at only two plant• in Canada. Transportation of ores to the plants can cost 110re than 
$100 a tonne. The Biotankleach proce1a, however, can be done in aaall tanka at the mine site. 

In small-scale experiments u1ing aa1111lea of seven different levels of concentration they 
achieve u~ to a 45 per cent better recovery of sold and • 128 per cent better recovery of 
silver than fro• cyanide treat .. nt of unbioleached concentrates. In bench-scale experiments, 
an average of 98 per cent recovery of gold was achieved frOll concentrates over a 30-day 
period of continuous operation. Concentrates of up to six ounces aold a tonne were used in 
the test period. 

Treat .. nt coats are Htiuted at $83 a tonne, includini capital coats for a plant with a 
SO-tonne-a-day capacity, to •ss a tonne for a plant with a lSO-tonne-a-day capacity. 

In addition, there ia no pollution a1aociated with the proce11 and proai1e1 • way to 
h1ndl1 ar1enopyrite ore• that could create ar1enic hazard• if h1ndled by •-ltina or 
roaatina. Any 1r1enic or 1nti110ny in the bioloaically treated concentrate ia oxidized durina 
~he le1ching proce11 and i1 left in an anviron .. ntaly 1afe, in1oluble fora, 
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The bacterial process can alao be uaed for heap leach operations and ia not greatly 
affe~ted by temperature. The reaction releaaea heat which keeps a heap fro. freezing, even 
at •1nua 40 degrees. The surface cruat •ay freeze but the interior te•perature remains 
fairly constant. 

When the pilot plant atudy is completed next year, P.M. Mineral Leaching hopes to apply 
the process to larger scale applications. 

The modular Biotankleach process could be used by an individual operator to handle as 
little •• a quarter tonne of ore a day. (Source; Canada Weekly, Vol. 13, No. 23, 
5 June 1985) 

lndu1trial aicrobiology 

Rennin gene put into bakers' yeast 

Re1earcher1 at Collaborative Research Inc., a Lexington, Mas1.-baaed biotechnology firm, 
have developed a strain of baker1 1 yea1t that produce• and secretes the enzyme rennin. 
Rennin, normally produced in calves' stomachs, i1 used in chee1e .. king to cause •ilk to clot 
into curds. The gene for calf rennin baa been previously inserted successfully into 
E1cherichia coli and other yeast strains, but its insertion into bakers' yeast is an 
advantage, according to company spokesmen, becau1e this yeast secretes rennin in fully active 
form. Rennin produced recombinantly by bacteria and other yeast 1traina requires further 
treatment before it can be u1ed in cheese production. (Source; Cheaical & Engineering Neva, 
22 April 1985) 

lacteriU19 that .. kes cellulose fibre 

A bacterium that .. kea large amounts of cellulose fibre i1 being developed by the 
University of Texa1 (Austin). The bacteriU1D, Acetobacter xylinum, synthesizes cellulose 
ribbon• that float to the surface of the fermenter. Sterilized cellulo1e can then be 
processed into products 1uch as parch•ent, paper, cotton avabs and surgical sutures. The 
fibres will be le•• co1tly and 111>re energy-efficient to produce than wood pulp and could be 
u1ed to coat the surface of 1ynthetic fibres, permitting them to 'breath' like cotton. 
(Extracted from Chemical Week, 7 Auguat 198S) 

Industrial equipment 

Foa.-block blanket cozy for bacteria 

Georgia-Pacific Corp. (Atianta) baa developed a unique method to ensure vinterti~e 
efficiency of biological-treatment pond1; a blanket of expanded polystyrene (EPS) block1. 

The ay1tem ha1 been te1ted since November 1984 at the firm's Col~bu1 1 Ohio, resins 
facility, and company officials are quite pleased with the re1ult1. Plant manager 
Andy Norman atte1t1 that the biological treatment unit kept operating at peak efficiency last 
winter, with no ahutdown needed becauae of buga' dying from cold, and he maintai"' that the 
technique look• good for any aerobic biological treatment facility that experience• cold 
weather. 

Georgia-Pacific Re1ina Inc.'• Columbu1 plant .aake• 2 million lb/vk of urea-formaldehyde 
concentrate•, 1 million lb/wk of formaldehyde, and another 2 million lb/wk of 
urea-formaldehyde and phenol-formaldehyde thermo1etting re1in1. Effluent from the proce11ea 
cont4in• ao11e formaldehyde and phenol, and the plant treat• all effluent (to bring phenol 
levels down to zero discharge) prior to relea1ing va1tewater to Columbu•'• municipal 
treat .. nt network. 

The plant collects all effluent (including rainwater) in a holding tank that i1 teated 
daily. If pH i1 between 6.5 and 8.5, and the phenol loading i• below 500 lb, the wa1te 
(typically 20,000 gal) i1 charged to the treatment pond. There, phenol-1pecific bacteria 
operate on the wa1te1 during a 72-h re1idence time. 

The te!lperature 1pan over which the bacteria re .. in viable, 1ay1 plant manager Norman, 
i1 about 18-J8°c. lut the optiaUID temperature for operation of the biopond i1 about 
32-34°c. Because of the 1everity of Ohio winter•, the bua• died. The co•pany had to 1tore 
all wa1tevater (includina at1101pheric precipitation) for around three •onth1, until the 
bacterial colony could be re-eetabliehad and brouaht to equilibrium. Needle•• to 1ay, thi1 
taxed the plant'• 1torage capacity. 

Alternative• were con1iderad and plant official• eventually decided to try to fa1hion a 
floetina blanket from IPS block• fabricated for quality-control purpo1e1 at the company'• 
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Painesville, Ohio, plant. Tite 4 x 2 x 1-ft blocks have an insulation value of 141, and • 
density of l lb/ftl. They vere coated with latex paint to ainiaize d ... ce (wear froa 
aurface agitation due to the lacoon's aeration). Polypropylene line• keep the block• 
tethered in place, and prevent atrong vinda froa bloving the• out of the lagoon. 

The lov teaperature in the biopond over the winter of 1984-85 waa 26°C, the average 
effluent exit te•perature froa the lagoon va• lOoC, ver•u• 8°c for the previous two 
vintera, and phenol and formaldehyde !~vela vere .. intained below pretreatment standards in 
effect for the plant. 

During s....er, the plant had to pull off about 2,000 of the 5,000 blocks to prevent 
overheating, a job done by two aen over a weekend. Tite inatallation of a heat exchanger in 
the aeration-line header .. y cool the air enough to eliminate the need for reaovin& block• 
during the sua11er. (Extracted fro• Cheaical Engineering, 16 September 1985) 

Two new bio techniques 

APV, the UIC equipment fira, has unveiled two developments which it claias could 
revolutionize large-acale production of biological .. terials. The first ia a cer .. ic 
aeabrane and the aecond, a new cell culture technique. 

Tite cer .. ic aeabrane, which was originally developed for isotopic separation in the 
French nuclear energy sector, baa "enoraou• potential", the company believes. Although aore 
expenaive than cor.ventional plaatic aeabranes used in ultrafiltration, the APV membrane ia 
claimed to have a working life of aeveral time• longer. 

APV ••Y• that the ayatea is already in uae at a hyaienic proceaainc company in France. 
Hade frc• aluminium oxide, tne multichannel ayatem ia capable of aeparatin& particle• between 
40,000 •olecular weight to 5 microns. 

Meanwhile, the company ia also touting the use of it• heat exchanger a• a cell culture 
ayatem. APV ••intaina that auch a device ha• aeveral advantace• for the large-acale 
cultivation of anchorage-dependent cells. 

The aystem has been teated for production of interferon from fibroblast cell• by Beecham 
and of vaccine• and enzymes at the Centre for Applied Microbiological Reaearch at Porton. 
(Source: European Chemical Nevs, 3 June 1985) 

Biohazarda 

OSHA isaue• guidelines for biotech worker• 

Aa biotechnology companie• move their product• from the laboratory into comaercial 
production, concern for the safety of worker• vho will produce these .. terials ha• 
increaaed. The US Occupational Safety & Health Administration, charged vith protectina 
worker• from hazard•, ha1 publi1hed guideline• for this area. The ••in point in the 
guideline• i1 that current regulation• appear to cover all known hazard1 and that no 
additional regulation• are needed at thi1 tiae. 

Tite notice in the 12 April Federal Re1i1ter points out that biotechnology non.ally u1e1 
conventional chemicals and processes, already subject to health and 1afety rule1. OSHA 
health protection standards likely to apply to this indu1try include, in part, liait1 on 
airborne toxin1, rules givina workers and their repre1entative1 acce1s to exposure and 
medical records, the hazard c091Unication standard scheduled to 10 into effect on 
25 Hay 1986, and regulation• on re1piratory protection. A new reaulation al10 is beinc 
drafted to reaulate expo1ure to toxic chemicals in laboratorie1. Some of the current 1afety 
1tandards would cover nol"'IUll operation• such as fira protection, electrical 1afety, and 
handling of compre11ed gaae1. (Extracted from Che•ical ' En1inearin1 Nevi, 22 April 1985) 

E. PATENTS AND INTELLECTUAL PiOPERTY ISSUES 

Patent for microbe• against Agent Orange 

Hicro~e• that eat Aaent Orange and PCBs in the environment have been patented 
(No. 4,535,061) by Dr1. A. K. Chakrabarty ands. T. Kalloaa of the Unive1sity of Illinoi1. 
The 1980 US Supreae Court rulina that life forms can be patented was based on a patent 
application Chakrabarty filed in 1972 for the invention of a bacterium of the a•n~• 
Paeud01110naa. The !nviroD11ental Protection Aaancy is now neaotiatina with Chakrabarty and 
Kellogg to develop the new bacteria. (Extracted from Nev York Ti•••, 17 Auauat 198S) 
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Bioaen vins US patent for interferon production 

lioaen. the Sviaa-US 1enetic-en1ineerin1 coapany. baa obtained a US patent coverina the 
production of aenetically enaineered Alpha interferons. This follows the 1rantin1 of a 
aiailar European patent last year. 

Worldvide riahts to Bioaen's Alpha-interferon patents are licensed to the 
Scherina-Plouah aroup of the us. vhose branded production "lntron A'" is under reviev by 
national aaencies for use aaainst cancer and viral infections. Althouah lioaen says the US 
patent aives it the risht to exclude others froa the .. nufacture. use or sale of recoabinant 
Alpha interferons in the us. this vill not affect a recent agreement betveen Schering-Plouah 
and the Svias Hoff .. n-La lloche concern. The agr-nt enables each coapany to .. rket Alpha 
interferon• vithout infrinseuent of patent riahts. Hoff .. n-La Roche. in part toaether vith 
the US aenetic enaineering aroup Cenentech. already holds such patents in a number of 
individual European countries. Earlier thia year it obtained a product patent froa the US 
authorities for "ho.,aenous Alpha interferon, regardless of the -thod of production". 
(Extracted froa Financial Tiaes, 26 July 1915) 

Cetus gets nev US patent 

Cetua Corporation says it haa been granted a broad US patent covering a nuaber of huaan 
therapeutic proteins. The Californian concern has also just launched tvo aionoclo~al 
antibody-based kits for the detection of prostate cancer. 

The latest patent follows a product patent granted to Cetus by the US patent office 
earlier this year for iu interleukin-2 "autein". lt is a broad coaposition of .. tter patent 
for a pure and oxidized fora of aicrobially-produced proteins containing disulphide bonds, 
including interleukin-2 and beta interferon - both potential anticar.~er treatments. It also 
covers a ~rocess to .. lte thea at the purity levels r~quired for clinical trials. 

The company expects to receive patent protection for its beta interferon autein 
shortly. Cetus says its muteins are aenetically llOdified proteins vith increased stability, 
activity or purity compared vith the natural compound. 

Cetus is developing beta interferon, under the traden .. e Betaseron. jointly with the 
Shell Oil subsidiary, Triton Biosciences. The coapany is commercializina IL-2 via an ll&D 
limited partnership. Both products are in phase II clinical trials against various cancers 
and infectious diseases. (Extracted from European Cheaical Nevs. 12/19 August 1985) 

List of rec•mt patents 

Purpose, uae or 1rocaaa 

PLASMID; CORYMEFO~~ VECTOR 

Product: Cloning vehicle ca.posed of 
"drive-unit region froa a plasaid ••• 
capable of propagating in Corynefor• 
alut .. ic acid-producina bacterium, and 
aene fraaaent or fraaaents (and optionally, a 
'drive-unit' reaion) derived f~om a plaaaid 
••• capable of propagating in Escherichia 
coli or lac illus subtili1". 

Benefit: laprovina Coryneform bacteria, vhieh 
produce alutaaic acid, lysine, and other aaino 
acids. 

PRODUCT RECOVERY: IACTERlO!.YTIC PROTEIN FROM INSECTS 

Product: Two non-lyzozy .. proteins, each with 
a aolecular weiaht of about 3,500 dalton1, 
cause "efficient lyai1 of the bacterial eel 1 
wall" of Escherichia coli and other species, 
even if enzyi1a 11 boiled for 30 ainute1. 

Proce11: Hyalophora cecroeia Caiant silk 
•oth) pupae are innoculated with 
!nterobacter cloacae, and proteins 
purified fr011 ha110lyi1ph. 

US Patent No. 
Date issued 
Data filed 

4,514,502 
30 April 1985 
10 June 1982 

4,520,016 
28 Hay 1985 
2 Auauat 1982 

Auignee 
Inventors 

Ajinimoto Co •• Inc., 
Tokyo, 
Japan. 
liyoshi Hiwa, et al. 

labiCan All, 
Stockhola, 
Sweden. 
Dan Hult .. rk, 
Hakan Steiner, 
Torsny Rasauson 
Hans C. Boman 
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Purpoae, u•e or procesa 

lenefita: " ••• aignificantly increase the 
yields froa genetically engineered bacteria", 
and "control certain bacterial infections". 

AIDS: HTLV-III ANTIGEN AND TEST IUT 

Product: 41,000-dalton HTLV-III envelope 
protein• recognised by antibodies froa AIDS 
and pre-AIDS patient• and uaed in ELISA and 
Western blot test kita. 
{See •evstMtch, 1 April, p. 7.) 

Procesa: HTLV-III is grovn in a cell line 
that i• reaiatant to the viru•' cytotoxic effect. 

lenefita: Serum assay for detection of huaan 
AIDS and pre-AIDS 

Purpases, use or process 

US Patent No. 
Date iuued 
Date filed 

4, 520, Ill 
28 May 1985 
23 April 1984 

Japanese 
Pub. •o. 
Priority 

LEUK!HIA: DNA coding for antigenic huaan T-cell 60-61534 
leukeaia virus peptide and its bacterial production. 

HORMONES: lecoabinant-DNA production of human 
insulin-like growth factor and epidermal growth 
factor. 

HEPATITIS; Vaccine and compound reacting to 
hepatitis-I infection 

HORMONE: Preparation of secretin, a duodenal 
polypeptide that affects pancreatic secretion. 

Purpoae, use or process 

INDUSnIAL 

YEASTS; TIANSFORHINC YARROWIA TO USE HORE CARBON 
SOURCES 

Product: Vector• C011prised of genes fro• 
Yarrovia lipolytica - a yeast used industrially 
to produce citric acid and single-cell protein. 
Inaerted into E. coli pla••id PIR322, vectors can 
be amplified and u•ed to tranafor• Y. lipolytica. 

Benefit•: Vector• containin& sen•• codin& for 
utiliution of varioua carbon aourcea "afford -an• 
for i•provina fer11entation characteriatica ••• (by) 
broadenin& the apectrUll of utilisable carbon •ourcea 
of Y. lipolytica'' tranafor11ed with theae clonina 
vehiclaa. 

60-69029 
us 501353 
us 506078 

60-69030 
Cl 8321789 

60-69098 
DE PH::.8793.7 

Application 
Syateia/No. 
Pub. data 
Date filed; 
Priority 

EPO 138 508 
24 April 1985 
3 Oct. 1984 
us 539591 
6 Oct. 1983 

Asaignee 
Inventors 

US Dept. of Health 
and Human 
Services, 
Washington, D.C., 
USA. 
Robert C. Callo, 
et al. 

Applicant 
Country 

Kyova Hakko Kogyo 
Co. Ltd. and 
Foundation for 
Cancer Research, 
both of Tokyo, 
Japan. 

Cenentech, lnc., 
S. San Franciao, 
Calif., USA. 

Biogen NV, 
Cura~ao, 

Netherland• 
Antillu. 

Hoechst AC, 
Frankfurt, Ger.an 
Federal Republic. 

Applicant 
Country 
lnventora 

Pfiser Inc., 
Nev York, NY, USA. 

Lance S. Davidov, 
John R. Deseeuv 
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Purpo•e, uae or praceaa 

PLAllTS: ALTERED BACTERIA llEDUCE FIOST DAHACE 

Product; Bacteria promotiac nucleation and 
fo .... tion of ice cryatala on plant• - auch •• 
PaeudoalOftaa, lanth..onaa, end El'Vinia - vith all or 
part of the aene cod1ns for ice nucleation deleted 
or to prevent nucleation. (Nevatiatch,.odified 
4 February, p.l.) 

leaefita: Modified bacteria are applied to 

Application 
Syatem/Mo. 
Pub. data 
Date filed; 
Priority 

EPO lll 426 
24 April 1915 
21 Sept. 1984 

us 534851 
22 Sept. 1981 

plant• in aqueoua or dry for.ulatioaa "at an early 
ataae of arovth, ao that they become eatabliahed prior 
to the colonisation of the plant" by natural ice
nucleation-capable bacteria, thereby competina vith 
the natural bacteria and reducina f roat d ... ae 
stimulated by th-. 

FOOD PIODUCTS: lllACTIVATIOll or SOYBEAN TRYPSIN 
lllBlllTOa 

Product: Starfiah trypain-1 (DIT1) from 
Dermaatariaa imbricata uaed vith a proteolytic ensyme 
aucb aa carbosypept1daae B to inacti•ate aoybean 
trypain inhibitor (STI). 

Proceaa; DIT1 bind• to STI and comples ia 
1nact1Yated by proteolytic en&yme; DIT1-ensyme 
cOllbination can be uaed to treat aoybean foodatuffa 
or fed directly to li•eatock. 

!enefita: " ••• •ore economical and efficient than 
heat deacti•ation" to OYerco.e trypain inhibition in 
ani .. la or h ... an babiea fed aoybean-baaed producta. 

EPO 1)8 544 
24 April 1985 
8 Oct. 1984 
us 541208 
12 Oct. 1983 

AllTIIIOTICS: AMIWOCLYCOSIDE PIODUCTIOll INCREASED BY CB 2 146 015 
FUSING STllEPTOHY<ZTE! 11 April 1985 

lS May 1984 
Product: Aminoalycoaide antibiotic• auch aa 
nebr88Jcin and kana.ycin produced by fuaed protoplaata 
Lajoa 
of Strept011ycea tenebrariua and/or S. kana!!Yceticua. 16 May 1981 

Proceaa: After fuaina protoplaata from cella of 
3trartO!!fc••, atraina vith modified aenetic .. terial 
are iaolatad and thoae with inc:reaaet 
antibiotic-producina abilitiea aelectad. 

lanefiu: " ••• •i1nificantly increaaed" 
production of -inoalycoaidea - antibiotic• "of .. jor 
therapeutic and c-arcial i•portanca". 

PIWIMACIUTICAL 

CAllCll DITlr.TIOlf: ANITIODY SPICIPIC TO SMALL-CELL 
WllG CAIClll(J(A 

Product: Monoclonal antibody that binda vith 
hl1h apacificity to ... 11-call carcinoma calla (SCC) 
of hllHn lun1. 

lanefita: Antibody can be uaad in dia1noaia, 
quantification, and therapy of pul.,nary a .. 11-call 
carcinoma and "to claanaa a clinical a..,la, ••I•• 
bona .arrow, of .. taatic sec call•". lu ability to 

EPO 147 118 
3 July 1985 
1 Dae. 1984 

us s61196 
14 Dae. 1983 

Applicant 
Country 
InYentora 

Uni•eraity of 
California 
Berkeley, Calif., 
USA. 
Cindy S. Oner 
Steven Lindow 
Nickol•• J. 
Panapouloa 

Cenentech, lnc., 
S. San Franciaco, 
Calif., USA. 
Mark S. Dennie, 
et al. 

Bio1al 
Cyoayaserayar, 
Debrecen, 
Hungary. 
HU 1678 

Ferencsy, et al. 

Dana-Farber Cancer 
lnatituta, 
loaton, Maaa., 
USA. 
Sa11Ual D. larnal 
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Purpose, use or proce•• 

diatinguiah between sec and other carcinoid lung 
tumors can prevent the "grave consequence• {of) 
•iadiagnosia". 

Application 
Syateia/Mo. 
Pub. data 
Date filed; 

Priority 

Applicant 
Country 

Inventor• 

{Extracted frOl8 patents listed in HcGrav-Hill's Biotechnology Mewswatch, land 15 July, 
5 and 19 August 1985) 

F. B 10-IMFORMATICS 

Just published by the OECD: "Biotechnology and Patent Protection" 

The report. by a group of experta, aet• out recomaendationa for legal protection of the 
inventor in biotechnology and for better international hariaoniaation of patent law. 

The report shovs that the need to protect living .. tter, aa against inani .. te .. tter in 
the peat, creates new problems, particularly at a ti•e of rapid acientific and technological 
change. It emerge• that there ia no other field of technology vhere patent lava vary ao 
widely and on so .. ny points •• in biotechnology. On the vhole, United States law and 
Japaneae law appear to give biotechnology better protection than the law of other OECD 
countries. 

The report aays the i•pact of the new biotechnologiea on the economy might arrive 
earlier and be more far-reaching than expected. Governments are increasing budget• to 
aupport biotechnology particularly vhere their respon;ibilities are large - in public health, 
nutrition, energy and the enviromaent. 

("Biotechnolo!Jy and Patent Protection - An International Review" by F.K. l'eier, 
R.S. Creapi, J. Straua, 134 pages, OECD, Peria 1985, ISBN 92-64-12757-7.) 

Mew journal, Biotechnology Progreaa 

Engineering aspect• of biotechnology provide the unifying theme for a new journal to be 
publiahed by the American Institute of Chemical Engineera, The quarterly publication, called 
Biotechnology Progreaa, vill cover diverae topica. Artificial organs, blood rheology, 
pharmacology and pharmacokinetica, food pr?duction and procesaing, and uaes of recombinant 
organiama, tiasue cultures, and enzyme• are examples. The journal will include reaearch 
paper•, topical and review paper•, and some nevi coverage. Annual 1ubacriptiona cost Sl6 for 
•embers of AIChE and $50 for nonae•bers. Information ia available from AIChE Subacription 
Department, 345 East 47th St., Mew York, N,Y. 10017; phone (212) 705-7663. (Chemical and 
Engineering Mews, 22 April 1985.) 

Reference book• 

A Dictionary of Genetic Engineering (by S'ephen Oliver and John Ward, Cambridge University 
Preas, pp. 153, £12.50) 

The technical vocabulary of genetic engineer• i1 proliferating nearly a• rapidly •• 
their publication1. So A Dictionary of Genetic Engineering is a welcome aid to the weary 
reader. 

The authors of thia dictionary go to admirable length• to define the state of the 
rapidly evolving newapeak, informing u1 1 for instance, that "cut" is "slang meaning to aiake a 
double-1tranded break in a DMA duplex". All the same, the coaiplete beginner 11ay spend a lot 
of ti111e looking up words in the definition and atill be none the viaer and the dictionary 
does not indicate which worda appearing in definitions have their own entries. The book is 
certainly an invaluable guide for the biologically literate venturing into the molecular 
jungle for the first time. (Nev Scientist, 5 September 1985) 

A •election of recent textbook• on genetic engineering: 

!nzyme Structure and Hechaniam, 2nd edition by A. Feraht, W.H. Freeman, pp. 475, 
£14.95 pbk. 

• 
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Protein•: 
£28.95. 

Structure• $Rd Molecular Propertie• by T.E. Creighton. W.H. Free .. n. pp. 515. 

Cene• II by Benja•in Levin. Wiley. pp. 768. £16.75 pbk. 

A Dictionary of Genetic Engineering edited by S.C. Oliver and J.M. Ward. Callbridge UP. 
pp. 151. £12.50. 

Under•tanding DNA and Cene Cloning: A Cuide for the Curious by Karl Drlica. Wiley. 
pp. 205. £11.45. 

Principle• of Gene Manipulation. lrd edition by R.W. Old and S.B. Pri•ro•e, Blackwell, 
PP• 288, £11.80. 

Cene Cloning: The Mechanic• of DIL; Manipulation by D.H. Clover. Chap .. n and Hall, 
PP• 222, £15 hbk, £7.95 pbk. 

An Introduction to Recombinant DNA Techni~uea: Baaic Experiaenta in Gene Manipulation 
by P. Hackett, J.A. Fucha and J.W. Heaaing, Addiaon-We•ley, pp. 200, £21.50 pbk • 

. eshaping Life: ley Issue• in Cenetic Engineering by C.J.V. Mossal, Cambridge UP. 
pp. 158. £6.96 pbk. 

Setting Cene• to Work: The Industrial Era of Biotechnology by S. Yanchinski. Viking, 
PP• 157, £10.95. 

Plant Molecular Biology by D. Crier•on and S.M. Covey, Blackie, pp. 184, £17.95 hbk. 
£8.95 pbk. 

Principle• of Plant Biotechnology; An Introduction to Genetic Engineering in Plants by 
S.H. Mantell, J.A. Hattheva and R.A. Mclee, Blackwell, PP• 200, El0.80 pbk. 

Science Writing for Beginner• by A.D. Farr, Blackwell Scientific, pp. 96, £5.80. 

Proceedi~g• of VII International Biotechnology Symposium, Mew Delhi, February 1984 

The Proceedings of VII International Biotechnology Syapo•ium aponsored by the Coaais•ion 
on Biotechnology, the International Union of Pure and Applied Chemistry and the Indian 
National Science Academy held at Delhi in February 1984 will soon be availahle for 
di•tribution. In thi1 volume a~l invited lecture•, compri•ing four key lectures, twenty 
plenary lecture•, twenty two position papers and four panel papers will appear. 'nle1e 
contributions cover the entire gamut of biotechnology from the concept• of "new biology" to 
many of the que1tions related to engin-ering application• that need adequate 1olutions. In 
thi1 re1p~ct thi• volume will be a unique treati1e dealing with the use of biotechnology for 
society, no .. tter how it i• defined. All contributor• to this volume are very eminent in 
their own right and moat of them are known to the decision makers in both developed and 
developing countries. 

Topic• covered are: 

Algae and photo1ynthetic bacteria; 
Bioin1ecticidea; 
Biometallurgy; 
Bioproce•• engineerin& and control; 
Biotechnology of food and feed; 
Biotechnoloay - reaource ba•e and prioritie1; 
Downatreaa procaaaing; 
Fuel• and feed atocka; 
191110bili&ed biocatalyata; 
lnduatrial effl~enta; 
Metabolic regulation; 
Microbial growth kinetica; 
Microbial tranaformationJ; 
Monoclonal antibodiaa; 
Novel bioraactora; 
Plant cell cultures; 
Recoabinant DMA technoloay; 
Tranaport proc•••••· 

Copies of the Proceeding• VII lnternationa~ Biotechnology Sympoaiua, Nev Delhi. may be 
ordered from: 

Prof. T.K. Choee 
lditor 
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lioch .. ical Enaineerina Reaearch Centre 
Indian Inatitute of Technoloay. Delhi 
Haus n ... llev Delhi - 110016 
India 

Pricea are as follova: 

Regiatered Participant• US'40 

Other Individual• ••••••••••••••• US$50 

Multiple Reader Service ••••••••• US.60 

(1 Us$ •Ra ll.00) 

Pay&enta fro. India in Rupeea. 
Fro. elaevhere in US dollara. 

The price include• packing and 
poatage by surface .. il. For air •ail 
delivery add us•1. 

Payment by croa•ed cheque/draft 
in favour of 'Indian Inatitute of 
Technolo1y 1 Delhi - VII IIS Account'. 

In addition, the report of an advisory group meetina held in Vienna in October 1984 on 
•utation breeding for disease reaiatance uain& in-vitro culture techniques oraaniaed by the 
Joint FltD/IAEA Division of laotope and Radiation Appl1cationa of Atomic Eneray for Food and 
Aaricultural Development, ia available from the International Atomic Energy Aaency, Vienna, 
Auatria or from the lAEA aalea agent•. 

The Gene Factory by John Elkington 

In The Gene Factory, the author John Elkington takea the reader into the world of the 
adoleacent biotechnoloaiea relativ•ly painleaaly, in an eaaentially anecdotal account of the 
upa and downs of dozens of the nev companies and some of their aore cautious elders. Above 
all, it is highly readable and avoids the •iatake of over-stressina the science of &enetic 
.. nipulation. Rather, llkinatoo'a aim is to ahov vhat the industry haa done with all the 
aoney poured into the new biotechnoloaies, put at •2,500 •illion by 1984; who haa vaxed fat 
and vh~ has been avalloved. 

Anyone thinkin& of inveatina in the nev biotechnologie1 ahould read Elkington'• book. 
From all over the world, bio-entrepreneurs have contributed insights. From Japan, ve learn 
that fermentation is rooted to the extent that, on average, each Japanese drinks 10 litres of 
1oy sauce a year. from Dr. Charles Reece, lCI'• canny director of research, ve learn that 
biotechnology haa "taken the first few step• up a very long stairccse". (Pi-ice: U2.95) 
(Extrar.ted fro• Nev Scientiat, 13 June 1985) 

Biotechnology and Genetic !naineering Revieva 

Biotechnology and Genetic lngineerin1 Reviava, which vill be publiahed aa hardback 
volume• annually, vill provide and ac~clerate c01811Unication between all people concerned vith 
biotechnoloay in the videat aenae of the word, vith particular ••phaaia on the interface 
between aenetic .. nipulation of oraaniaaa and induatrial, aaricultural, veterinary and 
•edical procea1e1. Volume 3 covera aariculture, eneray production, food induatry, genetic 
aanipulation, pharmaceutical•, .. dicine, •icrobiology, veterinary 1cience and vaate 
di1po1al. The price for thia vol1111e ia l80.00, volU11e1 1 and 2 coat l60.00 each. Copiea aay 
be obtained from the publi1her1; Intercept Ltd., P.O. lox 2, Ponteland, Newcaatle-upon-Tyne, 
11!20 911, United Kingda11. 

The biotech bu1ine11 - Open UniveraiLy courae ) 

The Ul Depart .. nt of Trade and Induatry and the Open Univeraity, with aupport froa the 
Science and ln1ineerin1 leaearch Council, have put toaether an OU courae to educate lriti1h 
bu1ine11 people and othara on the likely iapact on their buaineaae1. 

The courae, 1imply entitled liotechnoloax, will include video tape1 of the televi1ion 
pro1ra ... 11 an annotated biblio1raP111. and C09Plete 1lo11ary and will coat llOO. 
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nte Open Univer•ity •ay• that the Biotechnology •tudy pack is designed for people vho 
need to learn about the •ubject quickly. Judging by the first few programmes, the cour•e, 
for the •oat part, hit• the right •ober note while being entertaining and informative. 

nte 1erie• quite rightly avoids trying to cover all of biotechnology, and focu•es 
in•tead, on near-te::1il, practical goals. U•ing four ca•e hi•torie1, the cour•e ex•aines some 
of the biological adv•nce• and proces• technologies that underpin biotechnology, •n~ 
inve•tigates whether it .. y be worthwhile to incorpor•te the nev biotechnology in •ome 
•pecific areas of indu•try. 

For further information, kindly apply to: 

(Extracted from Mew Scienti•t, 6 June 1985) 

The Open University, Walton Hall, 
Milton .<eyres, MIO 6AA, 
Buckingh•mshire, United Kingdoa 

'Sing-along-a-syllabu•' - educational audio visual package 

Biorhythm• l & 2: ba•ic biolo!ll •et to words and music 

Word• by H. BaUl8, •u•ic by P. Shade, •ung by the Metabolites, Learn through Music Ltd. 
(Taylor and Franci• Ltd.), London. 

Thia new audiovi•u•l package ia de•igned for the •chool market {'O' level C~E in the UK 
and •enior High School in the USA). The package include• a cas•ette of the songs and an 
acc09Panying booklet which contain• the vords, a melody line, suggestions for minimal linking 
•u•:c, guitar chord• and revi•ion notes/diagrams. Biorhythm l i1 entitled Human Biology and 
include• ba•ic proce••e• •uch a• excretion, circulation and dige•tion. Biorhythm 2 i1 called 
General Biology and i1 largely taxonomy, elemental cycle• and cell division/genetic•. 

The authors are very brave to tackle a largely untried educational aid in this way. The 
•u•ical style i• on the whole intere•ting and might be described as a cross between 
Lloyd Webber, jazz and variou• •tyles from light 11m•ical•. The range of almost two octaves 
i• really too gre•t both for the youthful music group th~ Metabolites, average age 14 ye•rs, 
•nd relatives of the author•, and al•o for the average school pupil who might be ex~ected to 
'•ing •long'. The arrangements are interesting to li•ten to but in places are fus•y •nd 
interfere too much with the words, e.g. in 'The Plant Kingdom'. The tunes vary in their 
impact and there i• in •oae over use of syncopation which makes them difficult to sing 
without •kill and practice. The pronunciation of scientific words is excellent and must have 
taken children of this age group a long time to learn efficiently. {Extracted from 
Trend1 in Biotechnology, Vol. 3, Mo. 6, 1985) 

Two new database•: Biolink and Biobu•ine•• 

Acee•• to information on biotechnology ha1 been improved vith the creation of two new 
databa1e• that cover thi• hybrid field •pecific•lly. One database, however, ha• been 
di•continued. 

"Berkeley BioLink" h an on-line directory, boa.ting all the advantage• of a 
coiaputerized index of biotech companie•. BioLink provide• information on who i• doing what 
in biotech, for client• like .. jor corporation•, inve•tment bank•, and venture capitali1t1. 
Corporate and academic affiliation•, key per•onnel, and are•• of intere•t •re included. In 
addition to completing it• li•ting of public companie•, BioLink i• beginning to .,ut 
re•earch 1trength1 of univer1itie1, 1tarting with 11 1chool1. 

BioLink ia currently offered only aa a service to client•, but there are plana to 
provide much of the databa1e on-line eventually. Some of the information now on BioLink is 
proprietary, 10 many of the detail• will have to be exci1ed for the public ver1ion. 

Another nev databa•e, thi• one called Biobuaine•s a joint effort between databa1e 
veterans lio•i1 and Information Acce11 Co., allov1 literature aearchea. It i1 available 
through Dialog Information Servicea (Palo Alto, CA) and b~gan thia paat 1u11111er •• File 285 in 
the Dialog 1y1tea Cat a coat to the uaar of $117 per connect hour). Stre11ing the bu1ine11 
applications of biological and bia11edical r~atarch, it covers four broad 1ubject area1: 
agriculture, biotechnology, food and beveraaaa, and pharmaceutical•. The databaae monitor1 
over 1,000 publicationa in an effort to provide information to help uaera predict which 
reaearch areea have the l80at potential for commaric•l arovth. It began with 1onie 
16,000 recorda dating back to the beainnina of 1985, and will be updated monthly. 

The buaine11-oriented "Teleaen Alert", from !IC/Intelligence, baa been eliminated in 
favour of !IC' a other biotech databaae, "Teleaenline", which atreaaea reae•rch. 
(Extracted from lio/Technolo1y, Vol. 3, September 1985) 
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Foo<! science infonaation availabl~ on database from CISTI system 

Food science information is available on a databa•e recently added to the CAN/OLE online 
information retrieval system by the Canada Institute for Scientific and Technical Information. 

Food Sciences and Technology Abstracts (FSTA) is an internati~nal database produced by 
the International Food Information Service in Fr•nkfurt. FSTA covers abstracts from 1,200 
journals, patents from 20 countries, standards and books in any languase. All aspects of 
food science and technology are covered as well as related areas such as chemistry, 
biochemistry, physics, agriculture, home economi~s and engineering, as these rP.late to food 
science and technology. 

The database contains 270,000 references and will be updated by about 1,500 references 
monthly. ~aterials published from 1969 to date «re included. (Source: Canadian Research, 
February 1985) 

Contracts to develop biomedical research system 

BBN Laboratories Inc. has received two contracts from the US Nation~l Institutes of 
Health (NIH) to develop and implement software for an advanced generation of computer 
graphics workstations for life science research, and to maintain PROPHET, an existing 
biomedical researLh system developed under prior contracts with the NIH Division of Research 
Resources. Details from; BBN Laboratories Inc., 10 Houlton Street, Cambridge, HA 02218, USA 
or on (617) 497 2559. (Source: Biotechnology Bulletin, Vol. 4, No. 7, August 1985) 

INSPIRE (Interactive Species Inforniation Retrieval) 

This is a simple data base designed to a1ai1t forester• in the selection of species for 
plantations, or for specific sites or climatic conditions. It contains details of 
173 tropical and sub-tropical 1pecies. The species information and programme are described 
in the publication: 

Webb, D.B.; Wood, P.J.; Smith, J.P. and Henman, G.S., 'A Guide to Species Selection 
for Tropical and Sub-Tropical Plantation•', Tropical Fore1try Paper No. 15 (2nd edition 
revised), Co111111onwealth Forestry Institute, South Parks Road, Oxf~cd, UK, 1984. (Source; 
Appropriate Technology, Vol. 12, No. 2, September 1985) 

G. MEETINGS 

Conferences, Courses, Meetings 

20 November 1985 

21-22 November 1985 

27-29 November 1985 

'.> December 1985 

9-13 December 1985 
(and 30 June-
4 July 1986) 

9-21 Decmber 1985 

11-13 December 198S 

Seminar on Biotechnology Information, London, UK. (Contact; EBIP, 
9 Kean Street, London WC2B 4AT). 

1st International Conference on Protein Engin~ering, London, UK. 
(Contact: Helen Racquet, Oye& Scientific' Technical Service• Ltd, 
Bath Hou1e (3rd Floor), 56 Holborn Viaduct, London ECIA 2EX or on 
01-236 4080). 

BI~TECH '85 ASIA, Sinaap~re. (Contact: Online Conference• Ltd, at 
addre11 in 21-23 October entry, or talk to Jule~ta Broomfield on 
Singapore 732-1861/2). 

Industry/Academi: Interfar 
De•.•elopaent, London, l'K. 
frr the Advance .. n~ ~ • 
In1titure, Colne, 

Monoclonal Antib 
Depart-nt of Bi• 
Cardiff, Wale1 o 

~;otechnology - It1 Sianificance and 
Dr. Brian Kiraop, A11oci1ticn 
hnology, AFIC Food l~search 
'IA or on 0603 56122). 

.Contact: J E Liddell, 
.y Colleae, Cathey• Park, 

. 2303). 

Fund ... ntala of ri, a•neerina, New Delhi, India. 
(Contact: Prof. T.k. - -~• Biochaaical Enaine&rina lHeari:h Centre, 
Ind•an In1titute of Technoloay, Haus Kha•, New D•tl_;,i 110016, India). 

lit lFAC Syapo1iua on Hodallina and Control of l.< •chnoloaiccl 
Proce11e1, Noor:dvijkerhout, Tha lletherland1. (C ·,tact: Conan•• 
Office, Royal Institution of Enainaau in the "•'"'"'·lands, 
P.O. Box 30424-2SOO Gl, The Kaaua, The Netherland• or on 
070 64 68 00. Telex: 33641). 



16-18 December 1985 

20-22 January 1986 

20-22 February 1986 

22 January -
19 March 1986 

25-26 11arch 1986 

30 March -
2 April 1986 

7-10 April 1986 

7-11 April 1986 

15-17 April 1986 

4-7 Hay 1986 

11-16 Hay 1985 

3-6 June 1986 
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Getting into Biotech Business, Swansea, UK. (Contact; 
Christine Roberts, The Biotechnology Centre Wales, Singleton Park, 
Swansea SA2 8PP or on 0792 296396). 

Bio/Technology Looks to the Next Decade, New Orleans, USA. 
(Contact: Bio/Technology Looks to the Next Decade, Nature Publishing 
Co. 65 Bleecker St., New York, NY 10012). 

2nd Cuban Seminar on lnt.-rferon, Havana, Cuba. (Contact: l.1terferon 
y Biotechnolog!a) "86", Apartado Postal 6072, La Habana, Cuba, 
telex: 5ll072). 

Cell Culture Techniques - A Short Course, London, UK. 
(Contact: Dr. N.L. Horgan, Senior Lecturer in Biotechnology, South 
Bank Polytechnic, Borough Road, London SEl OAA or on 01-928 8989 
ext 2318). 

Symposium "Process Possibilitiea for Plant and Animal Cell Cultures", 
Manchester, UK. (Contact; Dr. C. Webb, PAC Secretary, Chemi. 
Engin. Dept. UMIST, P.O. Box 88, Manchester H60 lQD, GB). 

First Co.1ference of Food Science and Technology for 
Mediterranean Countries, Dokki, Egypt. (Contact; 
Prof. Hasgan Ali Heikal, Food Technol. Dept., Horticultural Res. 
Center, Giza, A.R. Egypt). 

Energy from Biomass and wa.tes. This three-and-a-half day conference 
includes an exhibition and a trade show. lt will be held at the 
Hotel Washington Hilton, Washington, DC. Organized by the Institute 
of Gas Technology, it includes a technical progranne and addresses 
research topics as well as business and non-technical issues that 
affect the contributions of biomass and wastes to primary enr, .. 
demand. Further details from the Institute of Gas Technolog, .24 
South State Street, Chicago, IL 60616, US. 

Controlled Release Technology: Polymeric Delivery Systems for Drugs, 
Pesticides and Foods, Cambridge, Hass., USA. (Contact: 
Hs. Maria Clara Suva-Hartin, Industrial Liaison Progrannne, 
Massachusetts. Institute of Technology, Cambridge, HA. 02139, 
Tel. 617-253-2691, Telex 921473 HIT CAH). 

International Conference on Bioreactor Fluid Dynamics, 
Cambridge, UK. (Contact; British Hydromechanics Research 
Association, c/o Ha J. Stanbury, Cranfield, Bedford HK 43 OAJ, GB). 

Protein Engine~ring Symposium 1986, Groningen/NL. (Contact; Protein 
Engineering Symposium, 1986, Lab. v. Chemische Fysica, Nijenborgh 16, 
NL-9747 AG Groningen 

3rd Meeting on Recovery of Bioproducts, Uppsala/S. (Contact: 
Engineering Fottndation, 345 East 47th Street, New Yort, NY 10017, 
U&A) • 

DECHEHA-Jahreatagung der Biotechnologen 1986, Frankfurt, FRG. 
(Contact: DECHEHA, Postfach 970146, D-6000 Frankfurt 97). 
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