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 [Genetic Engineering
 Biotechnology Monitor

Issue Number\é—/ l 3;!/ August 1983
Dear Reader,

( The major event we are looking forvard te is the Ministerial Level Pleni-
potentiary Meeting for the Estaolisnment of the Intermational Centre for Genetic
Engineering and Biotecnnolegy wnich is to take place fram 7 to 12 September 1983
in Madrid, Spain. Preparations for the Meeting have been campleted: the Selent
Committee of Experts has tendered its advice on th2 question of location; the
proposed Statutes of the Centre have been elabcrated; and proposais for financ-
ing the Centrc have been prepared. HRepresentatives fram same 50 countries are
expected to participate - a number substantially larger than the countries which
attended the Belgrade meeting and shows the growing interest and enthusiasm for
the Centre. We are hoping that the meeting will take all necessary decisions to
establish the Centre since this is - urgent task and the opportunity for inter-
national co-operation in this field cannot be lost. The meeting is indeed an
important stage for internationzl co-operation in the field of emerging tech-
rologies.

Other activities in the Secretarial on genetic engineering and bio-
tecnnology are proceeding arace. In the caming months we will be assisting
national level meetings in Brazil and the Republic of Korea, and in December the
International Genetics Congress in New Delhi, India.

Readers may be interested to know that a study for UNIDO has recently
been campieted on the microbial leaching of copper, with particular refererce to
the experience in the Andean Pact cowntries. What the study shows is that there
is a viable technology available for the recovery throwgh microbial leaching of
copper ran dumps of processed copper ore. Something like 25 developing
countries would appear to be involved in the mining and processing of copper and
many of them may stand to benefit if they adopt microbial leaching tecnologies
and therepy recover the copper wnich is now being treated as waste. We snall be
addressing the developing countries concerned by furnishing them with a copy of
the report anxd request them to examine to what exteat suwch technologies could be
usefully carried osut in their countries. In the meantime, readers {roan develop-
ing cowntries may a.so provide us with information, if they can, of possible
atplications of microbial leaching in their respective countries.

Readers will find that a new feature has been included in the Monitor
concerning information and assistance sought by a reader fraw a developing
comntry in the area of tissue culture. If readers would come forward with more
requests for information and also what offers for assistance they can give, we
could uave a2 weful feature on "Assistance required: Assistance available" in
the field of genetic engineering anc biotechnology. Readers may note that the
recent expert worksnop held by the UNIDO Secretariat in Dubrovnik recommerdea
that the UNIDO Secretariat should prepare for the benefit of developing countries
an international roster of scientists anc technologists in selected technolerical
advances wWno are willing to assist developing countries through cammunication,
sraining, field visits or a period of stay in these cowntries. The workshop
recanmended that a camputerised and up-cated roster of this kincd be developec by
UNIIC. ™e roster could coniain information on the name, qualifications and
affiliations of tre scientist and technologist, his fieid of interest and compe-
tence, the countries he is preparea tc assist, the perioc of availability,

financial remuneration requirec, ers. we are working further on this idea.
G.S. Gourt Tra
e e Director
v.33-61752 Division for Incustrial Studies
Compiled by the Technology Programme of UNIDO P.0O. Box 300, A-1400 Vienna, Austria

Not an official documant. For information onty.
Ooinions axpressad in this newsiertar 0o not necessarily reflact the views of UNIDO.




NEWS AND EVENTS

T

Ixperts' repor:t on the siting of the Intermational Centre for Genetic Engineering and Bio-
lecnnclogy

In the last issue cf the Monitor we mentioned that the expert tear whc inspected the
varicus sites cffered were preparing z regort on their findings fer presentation at the
Ministeriai Level Plenipotentiary Meeting to be heid at Macricd fram 7 te 13 September 1983,
The report is now avaiiabie and reviews the offers made by Belgium, Cuba, Iadia, Italy,
Pakcstan and Theiiand, as well as cffers received fram Bulgaria and Tunisia wnich were
received after the Selected Committee of experts had left Viemna on 20 March 1983 oo
its mission. We are remxrinting herewnder the summarv and conclusions. For those of owr
readers Wwho would 1ike o read the wicle repert, it is available fram us under the svmbol
D/WG. 397 /1.

Summary and conclusions

335. The Selected Committee his fully examined proposais fram six cowuntries off<*ing to
locate and suppor-t the ICGEES. Eignt locations nave been visited including three in 2ligium.

136. There are three cowuntries which have sufficient merits to offer good prospects for the
foundation of the ICGERB. These nave different strengths. The strengths of Belgium lies in
its outstanding and concentrated scientific infrastructire which wuld guarantee aceguate
support from the internmational scientific community. The strength of Italy lies in the
prcefound caamitment of the people of the city of Trieste and of the region Friuii-Venezia
Giulia as evident in the financial and other details of the proposal and in the record of
supporc for the Internationzl Centre for Theoretical Paysics. The strength of Thailand is
that it has a good quality but limited scientific infrastructure in the relevunt sciences,
and a gathering ncmentum. It has the capacity to assimilate an international scientific
teaching institution, vide the Asian Institute of Technology.

137. The Selected Committee advises, the ICGEB could be established in Eelgium, Italy or
Theiland. In Belgium the best location would be Meylermeerscn, BErussels, adjacent to the new
Hospital of the Free University Brussels (ULB). In Italy there are a number of good sites in
Trieste. In Thailand the new Salaya Camwpus of Mahidol University i1s a good site.

38, The two major factors whicn are esocntial ‘or the foundatiorn of the ICER as a centre
of nigh exceilence are:

{e, The support it will receive fram the intermational scientific cammunity in genetic
engineering and biotecnnology;

(b) Thne financial and political support it will receive “'em the host and¢ member
cowmntries.

Additionally it must be located in an enviromment whic! is conducive to the transfer of
the science and technology of GEB to the developing countries. Without these three cuaiities
the IC&EB will not became establisp:d as a useful institute to serve the needs of developing
countries.

123G, The Selectec Committee advises that the ICGEE couwld not Dpe established in the other
lthree countries essentielly because of the insufficient scientific infrastructure related to
the fundamental cciences wnderiying GEB and the judgeament tnat it would not be possible to
atiract a sufficient number of good scientists to these places.

New bictecnnologv institute

Uniorn Carbide, EZastmar Kodak, Corning Glass wWorks anc Cornell University will launch
& new Hotechneciogy Institute at Cornell University's Itnaca, NY, campus. The partners will
eacr provide $2.5 million over & vears for the institute. Corporate scientists will work
witn the Cornell facullty in an opern, tasic research programme, with findings availabie to the
Supliic.  Cver U0OC scientists and faculty will parcicipate in the institute. Some biotech-
NCLOgY dreacthirougns that nave ocourred i the past 2% years incline develomment of micro-
organisms that carn produce insulln, deveiomment of interferon and a vaccine o protect catile
frar noof-and-mouth cisease. Some major future appilcations include decomposition of wasies,
increasing the resistance of plants and animals ¢ insects, anc research inte disease anc
enviromental stiress, new food processing methods and obtaining inaustrial cnemicals ‘fram
commorn mater.a’s sucn as trees and plants Lo replace the current reliance on petroleun.
Source: Teennsicev Upaate, 3C April 1983,




Zurcpear Zeonomic Jommunity mesearern ant development:  S1O0w progress ir the FAST lane

cecriing W otne finzl report ¢f the Commission's five-vear research and gevelomment
SIUCY progragme, 'One mighnt use the word "despeir” o describe tne present sitwetion.' It
adas:  'we are stiil in search ¢f wnat policy measures cowrl possiblv bring us our of this
wer ¢l intertwined pro2iems genotel by the erisis.' The silwgy programme ndertook o exanine
what measyres the Duropean Commumity eculd take to narness the Commriity's R&D resouwrces, in
orger ic mee: tne serious industrizl and socizl prodlexs which the next thirty vears will
bring. The tleak message is i1tself ar expianation ¢f wuy such z sty wes fell necessary,
ever. back ir 1876.

Te FAST Programme - wihich stancds for 'Forecasting anc Assessment in Science anc Tecrmo-
iogy' - was givern & budger ¢f 4,4 pilljon ECUs and & tear of six researcners, wac ther
orought togetner experts frao &1 over the Commumity. Togetner they produced 30 separate
sucies, ow of which & finzgl report wes drawn up oullining an overzll resea-ch strztegy. In
1T, the TAST grour concentrated o three mejor issues: work anc empiovment; information
Tecmology;  end the more cistant issues related tc the develomment c¢f bhiotecnmology. Each
I these themes zr-e closely interlinked with one anotper, but 2ll relate to the rapi¢ intro-
duction ©of new technclogies wrhick are aiready beginning t¢ influvence trade, incustry anc the
wyv we live.

Tne report begins by contemplating the present outlook for Europe. It is poor. Un-
expioyment &t 11 per cent is still rising. Tc achieve ar unemplovment level of 2 per cent by
1095 woulé recuire tne net creation ¢f & millior new Jiobs & war o now on. This is
clearly ar icpessitle crear. Even during the Sixties, no more than 200, 00C new joos were
created amue-ly. The sitwetiorn is gil the worse because of the feeble health of Europe's
primar-y industries. The traditional basic industries - cars, chericals, textlles, steel,
ew. - are navirg ¢ retrench heavily, whiie the new sunrise industries createc out of the
advances 1ir. information technoliogy are felling behind in the race with the Japanese and
Americans.

The questions tc which the FAST tear addressed ‘themselves to were not, however, the
immecizte incdustrial or emplovment problems facing Burope. They deslt with the strategic
questions concerned with how Europe’s R&D pclicy can in the long terr contribute towards
improving tr: competitiveness of European industry. This means both by stimulating inno-
rgtion in tracitionz: industries and enabling new industries to grow as quickly as possible.

Twe approaches were taken to each of the three areas exanined, firstly, to anzlyse wnat
was &t stake; anc second.y, tC propese the directions that the EEC's research policy should
in future take.

Biotechmology 13, by comparison, at a2 far earlier stage of development anc the issues
ans recommendations in the report ciffer accordingly. The FAST report believes that it 1is
essentizl for Burope toc field an expertise in so wide & range of scientific disciplines anc
technologies tnat it is bevork tne capacity of any one meapber state to master. QOre option
wo'ld therefore be tne creation of multi-disciplinary research centres bringing together the
best scientists that Eurcpe has t offer. Eeyond this, the report stresses the need for
greater mobility and contact among furopean scientists: & greater exchange of information
anz meore freguent ciscussions petween the administrators of the natioigl research programmes.
re_zlel sSupporiing measures wiicn are recommended by the report include date banks, date
newwork services and tne ccliectiorn of biotic materizlis. Irn short, the primary role cf the
EEC wouid be tc fester & practica framework for the develomment c¢f biotechnciogy sciences
¢ applications at & Europearn level. The consequences of the growtn in the application of
tictecmnciogy are z:Sc treatec. Biotectinclogy, the repor: precdicts, will have & revolution-
ary impact or the way natural resources are managed, and meore Specifically or. the agricui-
ezl ank foxx processing industries and possibly on the chexicel and energy sector’s toc.
The strategic reguiretent here is tc develop a more corerent overall view of tne use ¢f lang
ane ihe integratec managemeni ¢f oW renewadble natural resouwr-ce system.

B

The appiicatior. ¢f ctictechno.ogy couid mear being actle to use agriciliural wastes
provide energy:  switening parts ¢f agriclitural production in Europe towarcs energy crops;
geve.Ooping new riant breecs that reguire fewer inputs of fertilisers; or reducing the use of
cil and swpsuituting indigenous rav materials as z feedstock for the chexical inaustry. The
poterntial for cnange 1: <onrmous. Ultimatelv, the Commurmity's agricultwral pelicies, its
tracing relations with wne Thirc Worlc, as well as the struetuwre of the Third World's own
econanies, will &.. be snaker..




The repcrt skeicones gut the various options open, anc at tne same time defines the areas

requiring fir-ther scientific resezrcn.  rAithowmn the findings are zftern toc deteiled am
specific w summarise bdrieflly, some droad conclusions are aisc reachad. (Extraced fran
Turope '83, April T983..

curope's biotech slatecd

The Zurcpean Commissicn is pessimistic about EZurope's chances ¢f ccmpeting with tne US
in bictechncicogy. A Commission repor: sayvs Europe spends $15C mi.lion on tiotechnology
research campered t¢ $20C millicn spent by the United 3Stztes. "We are not managing e cut
dcwn the initial iead taken by the Americans."

The Americans themselves are even more digmissive of zurope. The draft of a report dy
the US 0ffice of Technology Assessnent on campetitiveness in biotechnology says the only real
corpetition will came frar Japan. Although, it adds, there are some notable exceptions in
European campanies like ICI, Hoechst and Poulenc.

Ducley Gibbs of Bioprocessing Consultants believes Europe's weakness is due in part tc a
lack of open anc straightforward cocperation betweern industry and academics. (Source: New
Scientist, 3C June 1983.)

culture collentions - their services to biotechnology

The need to recruit gqualified and experienced emplovees is a major concert. of many
organizations engaged in biotechnology. Universities and industry are scoured tc find the
right people, but where are we to {ind promising new candidates for the most aurerous, and
arguably mest taiented section c¢f the biotechnological workforce - microorganiams and other
tvpes of cells? The international network of cultire collections offers the best answer, and
z proper wnders nding of their roles and capabilities can save biotechnologists an immense
arount of time and money. :

fmong the millions of microbial, plant and animal cells stored in the world's culture
cullections it is often possible to find one that exactly suits a biotechmologist's particu-
lar requirements or one that can be developed to perform a specific task. An article which
appeared in Trends in Biotechmology, Voi. 1, No. 1, 1983 outlires the services offered by
cultire collections, generally using the UK c¢nllections as exarples of the main activities
throughout the world, and fram which we reprint the following.

The positive use of microorganisms for cthe production of industrially importan®. sub-
stances cannct succeed without a supply to reliable, authenticated cultures and there s 1ow
& growing awareness that culiure collections provide essential resources ani services. The
collection, maintenance and characterization of microorganisms form part of the infra-
structure of microbiology and together with advisory, identifisction, preservation and patent
services make an important contribution to the development of biotecimology.

The World Data Center on Microorganisms lists 566 culiure collections in its directory.
while many of these ccllections provide cultures onlv by special arrangement and do not
publish catalogues, others not only provide cultures, advice and ancillarv services on demand
o researchers in industry and elsewhere but aisc publish cataiogues. The number of tnese
'service collections' is small, but many countries are now Seeking t establish national
microbiological resowre: centres. In addition, a global network of eleven Microbicliogical
Aesource Centres (MIRCENS) has Deen set uwp by the International Cell Researcn Organization.
Zach 1s concerned with developing collections of wmicroorganisms, providing training and
acvisory centres and pramoting regional coliaboration.

Service collections have deveioped and are administered in several different ways,
The US and the FRG, for exampie, have single coilections which maintain all types of micro-
organism; cther countries. sueh as the UK and Czechosiovakia, nhave a decentralized system
wneredbv each tvpe of ricroorganism is housed ‘n a separate institute and the individual
collections are coordinated o form a national network. The United Kingdar supperts eleven
service collections (Table 1) noused in separate insti:tutas anc maintaining bacleria, fung:
.ineiluding veasts), algae, protozca and animal cells. Some nave specialist interests in
mecical, veterinary, industrial or genetical strains; others zmaintain taxonauic ccliectlons
of more general interest. The services of znese ccilections are availaple Ww acientists
trougnout the worlc. Table Z .ists some of tne major zulture ¢ollections in other countries
Wwnicnh are partizularly usefu W Diotecnnclogists.
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Gene menipulation - clergy against germ changes

h resolution calling for an immediate ban on human genetic engineering that alters germ
cells was releases in June over the signatures of 27 Cathclic bishops, 2 broad spectrur of
Protestant and Jewish religious leaders and three scientists - George Weld and Ruth Hudbberd
of marward University and Echan Signer of Massachusetts Institute of Technology.

Tne resclution cites "new advances in genetic engineering technology" that "reise the
pessipility of alterins the numan species", anc concludes tnat huwmans have no right to deci.e
Wwhich genetic traits shoul¢ be introducec ancd which eliminated frar the human gene pool.

The statement appecred to take & mweh narder line thar that espoused by religious
leagers anc tneoclogians wnz testified before the President's Commissior c¢rn Eloethics, whiich
V231 vear produced @ report on human genetic engineering called Slicing Life, The Socia. and
k.nical Issues c¢f Genetic Engineering with Humar PBeings. Hearings or the report called in
Noverber by hepresentative A. Gore (Democrzt, Tennessee, elicited strong support for the
commission's approach of increased scrutiny togelper wiiln nc @ priori bans on nunan genetlc
engineering . Several ciergymer whc testifiec bpefore (ore's subcammittee alsc signed the
resolutiorn.

Mhrris Abram, cleirman ¢f the now defunct Presioent's Commission, expressed puzzlement
2% the resolution. "These techniques have alreadv demonstratec & great potential for reliefl
of suffering anc possitlie diagnosis anc treatment of ciseases”, he szid. He added that numan
genetic engineering does ingeel raise ethicel problers, buwt that other medicai procedures,
saer as artificial inseminatior ani ever, cancer cpemcinerapy. reise similar prodlems. Alex




Zepren, former staff cirector for the commissicr, was more cutspoken. Calling the resclution

"imuck_eneaced" , ne camplaines tnat it swept aside Zifficult ethical issues in favour of =2
"oroacside atiack".

Several ¢f tne signers were gJuick tC explain that they did not flly agree wiih the
resclution nor with & supperting letter that attempted o explain its prnilosopnical vasis.
Jotn were written ov Jeremv Rifkin, an author of popuiar books on social issues. His latest
DOOK, ALgeny, was recenlly pudiished, and this has prampted critics to guestion the timing cof
tne resolution.

According tc Rifkin and some of tne resolution's signers, the danger is that nc line can
be draw: between eliminating a genetic defect fram the human gene pool and eiiminating merely
udesiracle traits. "Indeed, wnat is o preclude society frar deciding that 2 certain skin
aglour 1s 2 disorder?" Rifkdn writes in the letter accampanying the resoliution.

A counter argument savs that the "swpreme irony" in Rifkin's resoluticn is that by
calling for goverrment reguiation in deciding what iIs acceptable in numan genetic engineering
and what is not, the very danger that Rificn is warning of - ewgenics - is made all the more
iikely. The goverrment, woulcd then be left with the responsibility of deciding wnich
diseases gene therapy could be applied 0. (Extracted fram Nature, 16 June 1983.)

Jrnited Kingdam calls for careful monitoring of products

Careful monitoring must be conducted to enswre that microbes and their products do not
escape intc the workplace, even if they are not genetica'ly engineered. If campanies take
shorteuts when buiiding new units or refurdishing oic ones, workers may be exposed tc infec-
ticus, zilergenic or toxic hazards. Special problems could arise if small cappanies without
adeguate resources introduce processes basec on genetically manipulated organisas. Companies
are not now required to mtify the Healtn & Safety Executive (HSE) when thev scale op I
commercial production.

In addition to the problem of pathogens escaping fram the lab or cammercial lab, the
possibility exists that workers could be affected by foreign proteins or lipopolysaccharides.
Proteins similar ¢ some existing in humans could trigger autoimmune responses, causing
antibodies to attack the boady's own proteins. ICI's Pruteen single-cell protein caused
allergic reactions in workers when cammercial production started, although improved ventila-
tion has eiiminated the problem. Dista has found no allergic reactions at sites manufactur-
ing human insulin. HSE says that the use of genetically engineered organiams should be no
more nazardous than other biotechnology industries such as vaccine or antibiotic production
using large vats of microbes. HSE will study the hazards of microbiology. HSE. (Source:
Tecnnology Update, 30 April 1683.)

US recombinant DNA - green light for plant [ield-trials

In April, the Reccmbinant DNA Advisory Committee (RAC) relaxed its restrictions on field
testing of genetically-engineered plants in anticipatior of & flood of individual requests to
approve such tests. Researcners will no longer need to apply for a formal exemption fram
the committee's rules against deliberate release of recambinant organisms; instead tihey may
proceed with the approval of the local Institutional Ricselety Ccrmittee (IBC) and a amall
"slant working group" made up of RAC members.

The new rule still forbids the deliberate reiease of other organisms ceontaining recombi-
nant DNA, and sets general guidelines for the surts of plant field tests that will be
permitiea. The plants must be cultivated crops anc peiong to a genus that contains no known
noxious weeds; the inserted DNA must be well-craracterized and contain nc harmful genes;
ancd the test field must be pnysically isclated frar other stands of the same crcp.

Because virtglily nothing is known abouc the risks of sueh tests, the committee also
ordered that field tests shoulc include procedures for assessing alterations in and spreac
c{ tne plant genes, and that results should De supplied o the committee's risk assessnent
programpe. The original proposal, as publisned in the Federal Register, would have permit
field tests solely on the authority of the local BCs. A majerity of the commitiee voted =0
retaln 2t least some supervision on the federal level, nenne tne reguirement for review Ty
tne RAC woriking group.

The cammittee 2150 agreed Lo Crop a proposed restriction on the use of antiziotic resis-
tance genes as selectable jmarxers in the genet.calily-engineered plants.




AS well as remgoving wne bwrden fram RAT ¢f nEving W oreview and vcie On each reguest
Separglely. tNE new rule mEY E8C2TUELIY &LSC Cut 2own e nurber of reguests.  Agrigenetics
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More US Govermment azencies eve regulatior ¢f recomcinant DNE

Tne Netionel Institutes of Beaitrn (KIE. Reccmtinant DNA ASvisory Committee (RAZ) seens
L DE ULrying N2t I maKe SWhe tngt 1lS recammencziions d¢ not place unressonatie barriers in
the wey cf develomment c¢f recombinant DNE techmclogy. £ more immecizt: possibility 1s thet
Invirommentzl Protectior Agency (EPL) mey became inveived. The EPL's Office c¢f Toxie Sub-
stances (0TS) seems iC believe existing NIE guigelines dc not protect the enviromment frac
convaminaticn by genellically engineerec microorganises. EPE mey z:itempt to classify recanti-
nant organismes as cherices substances subject W reguwiatiorn under the Toxic Substances
Comzrcl ATT (TSCL). Tnis will reise smme fine legal peinte - but EP: may De able e regulate
rDt work under tnis act.

If this takes place EP: could require premanufaciuring notification review, manu-
facturing regilations, monitoring of neeith of workers and other rgulatory actions. If EPL
pclicies are peerly craw. up or adrinisterec the reguiatory actions couic delay progress in
~DNA without improving the szfety ¢f the emwviromment or the puslic. Harvey Price ¢f Indus-
trial Eotechncliogy Association (IBL), & trade association of carpanies working with recambi-
nant DNA, has w-gec IPE to use nis organization as an informatiorn vehiclie between industry
ané IPL, and tc proceec deliberately, taiking inte izcownt information inmdusiry can provide,
{Source:  Genetic Tecnnoiogyv News, Mev 1983,  Address: 158 Linwood P.aze, F.C. Box 1304,

Fort Lee, hJ JT7024, USA.;

Gepetic manipulzation

The Brivisn Covertment 1s proposing that its Genetic Meuipulation Advisory Committee
(GMAG), responsible for licensing experiments in genetic manipulation, should have z less
active role but that investigators should continue e disclose experiments they carsry ous.
Tnis proposel is one ¢f fouwr for the futwre of MAC contzined in z consultative document
issued on £ April andé circwlated for comment (by 3% May).

The document says that the need to review AT's function arises because of "growing
incdications that early fears about the risks involved in zenetic manipulation were exagger-
ated" (which will seer tc many an injudicious phrase), because such concerns as reuzin about
szfety centre on large-scele production and because of tre reorganization of arrangements for
regulating work with dengerous pathogens.

The goverrmen: is obvicusly 21sc bothered by the anamalous constitution of MAG, which
by an historicel accident has beer sponsured since 167¢ by the Department of Education and
Science under tne nose of the then infant health and Safety Executive and of its supervisory
commission, which have cirect responsibility for ocoupational health. The consultative
dozument sayvs thet the govermen: deparuments neading advice no longer include education anc
science but those responsibie for agricul ture, enviromment and industry.

Tne proposec  reorganization, szid to mve beer cdiscussed by MAG ivself, is the
favourite among four &a.termatives - leaving (MAG zlone, spritting it inte twe with responsi-
pllicy for agavising govermment depar-tments anc the nezitl and safety establiismments seps-
rately. turning it inte & jeint committee and, finelly, transferring it inte & dependant
of the Heeltl@ and Safety Executlive as recommendec. Fresuradbly the first twe options are
intendec derisoriiy., Abolition is not r msidered.

Under the proposel reorganization, the committee woulc be renamed the Healtr anc Safetv
Commissior. Advisorv Committee or, Genetic Manipulation. It wouwld advise tne commissior anc
execullve on generzl guestions, ané give advice ¢ goverrmernt cgeraruments wher askec.

The Lege. requirement that  experiments should De notifiec to the executlive woulc
continue, as WoulC the present vo.mtary ungertaling by manufaciurers that comericai-scale
production plans wollc De notified. Such date woulZ, nowever, be acjudicated by officilels;
oniy exceptionzal proposalc wourl geC to the caumittee.

]
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Mzry researcners WLl ruefllly rellect nat the 'Tshcl of tne Cropesed regrganiiziion
wi.l 2¢ that & flelc cf researcn WnoSe nypcthetlizzal m2zerds are now w2 W Aave Deen

"exaggerated" Iis nevertheless It remalin perpetually uncer regulation. "".ou:;': Tor amcst
resea~cn Laporatorlies. an anmuel retraspective report s new sufficlent, the pringciple mav

SUilr LT SOme LIJ&ls.

The goverrment z1SC Droposes that the fowr Lay members ¢f tae present MAG shoulc be

zispensed wizh. (Source: Nature, ~ April 1983.}

Geneticailv engoneerec zlants face US govermment agencies

Now tnat medification ¢f slanls via recantinznt ONA is glose o mealitv, & Dig question
is wnether the US govermment will 210w tnem o De grown cutside & greennouse. At its
meezing, cor 1 April, National Institites ¢f Heal:in's Recarbinant DNA Adviscry lommittee
RACT censiaered z reguest from Jetus-Maciscor (Midcieton, WX, o Sielf test plants zrown ram
seecs cenlaining recamtinant DN&.  letus-Medisen proposes tc test nalf-acre giots of wnezt,
2otlon, soybean, corn, tobacee and potatoes in wiseonsin ancd cotion, rice and tomatoes in
several southerr U.S. states. % the expe'-mem.s are sweessfut, Cetus-Macdison is aisc
~equesting permision e test plants in apecroximately fifty flelds c¢f iess than S acres each
ir many C.S. locations.

The genes in the plants are not "marker" genes, but genes that, in the greenmouse, at

least, give the resuits souwnht after. Not ail the plant species invcalved nave been trans-
formec anc regenerated, but Cetus-Madison is working on them.

In October 1982, RAC approved 2 reguest by Jom Sanford of Cormell University
sgricuitural xperiment Station (Geneva, New York! (GTN, $1/82, g.') o ﬁeld test plants
grown ran seeds of plants produced with pcllen modified by recambinant DNA.  However, US
leparment of Agriculture's {(USDA) Recombinant DNA Advisory Comrittee s only recently
qecigex i approve the release of madified piants intc the enviroment. In the meantime he
nas oeen continuing greenhouse experiments tc see whether the tecmigue of transforming
pollen works. Field testing won't be needed for a2 couple cf months.

RAC rejected z request by Nickolas Pamopoules and Steven Lindow of the University of
Caiiforniza {Berkeley, CA) t¢ construct and release genetically modified bacteria of type
involved in ice nwleation, whiich causes frost damage. The California researchers proponsed
tc apply the bacteria, frar whizch genes responsible for ice nweleation had been deleted, to
plants in a fleid test. Some RAC members objected orn the grounds that the hcst range of the
constructed organigrs was not defined. Another guestioned possible effects on rainfall in
the area. Lindow tells GIN that he Delieves <the objecticns have peen aet and he is
ogtimistic of gettiing approva. this time.

This time USDA will consider these requests in advance of the RAC meeting, according
= Susan Telin, who represents USDA in recombinant DNA affairs. She notes that USDA is well
aware that recent successes in plant genetic engineering wiil propativ release a {lood of
requests for field testing of genetical.y madified plants. EZach case will have w be
considered  individwally. (Source: Genetic Technology News, April 1983, Mdress:
'S8 _inwood Plaza, P.0. Box 1304, rort iee, NJ 07024, USA.)

Gene transfer - for adults onlv

A Copenhagen schpolteachner anc his students have transferred the genetic code ‘ram one
hacteriz o another in a classroor experiment. The expriment, carried out a few montns
age, was reportec this week and drew camments ranging {ror praise £ Warnings thnat suwen
activities should be danned at school level. (Sowrce: The Guardian, 5 June 1983.)

TRC crug autnoritv aporoves betz interferon for herpes zcster treatzent

Interferon has received its first approval for use as z numan d¢rug.  This comsirv's
cnarmaceutical licensing author iy, the Znidesgesuncdheitsamt, nas clearec 2 beta-interferon
procuct for treating nerpes zoster, z painful anc ometimes life-threatening viral disease,

The company making this first claim is Hoferon, a small subsidiarv of the Rentiscnaler

pnarrzaceutical cappany anc estasiisned in "STL ¢ scale up human tissue cultuwre, Zcferon's
methoc for procucing tne product just approved, whicrn is trademarked Fiblaferor, is saseg on
conventionas s:acxec-watg tecanclogy for srowing numan ficrotlasts. These cells, wnen

atiackec Jy a virus, secrete neta 'cr fitrociast; iiterferon. To induce iis culiturec cells
e overprocuce 1nterfercn, Eicferon uses a2 synthetic oligonuclieotide, oncly I: ooly C. A
.1tlle actinomyein and cycloneximide 29ded c the nutrient orotn prevent tne odreakdown cf
Tessenger 2V, Lnus ennancing culput.
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Tris metnod yellds 30 te 50 Intermationzl wnits ¢f interferon per milliliter of culuure,
seys Ir. dans Joacniz Juert, cireclor of clincis. research at Ecferon. Abowe 5% per cent is
o8t curing Swrification. & figuwre that compares verr favorably wilh mesSt bacteriz® cloning
orocesses. Juert granis IhEt geneticellyv engineerec products nave mueh igher specific
ACTIVItY. DUl lilssue—CulTTe SYSTEMS. NS notes, SCOre 1 Lwe mEjor wevs:

- Tne procuct is & "nezural mcleculie” and glyeesylated, uniike bacteriz-made r-DNA
proteins. This may be importent o petlents laikdng ierge deses ¢f interferon over @ long
riod ¢f time.

- Tn: aacheorel fibrotlaest cells secrete thelr betz interferorn inte the culture mediun,
wiere prrificeatiorn oy establisnel methpls is & relatively easy matter. In basterial producer
Kl - -

ce_ls, protecliviic enzyvmes brezak dowr interferon, sc mweh of 1t is denaturel hetore extrac—

Tion.

The randanized “seguential mmeiysis" celinicel wigles on wiich the reguiatory agency's
approvel 1s basec 00X lace cver the past two wears at the University of Tibingen Hosplitel
wmnder Dr. Ise Heedemann. Tnirty patients with severe cGisseminated nerpes zosier (21sC Know:
2s "snhningles". and impzired immme resistance tc infection, received drip infusions c¢f
500,000 units per KE body welght per cay, over three to five days, c¢f Fibiaferon. AZ
3C patients wnc respornded proampily snowed identica: results:  the characteristic ggonizing
pein wes reduced &fver 12 hours arx campletely relieved in twe days: the peinful red skin
ras: disappeareZ after nine cave: &ndé the drastic postherpeutic newraigies that fcllows in
¢ per cent cf such patients - and mayv last for five tc iC years - did not occwr. Six
patients who £i¢ not respor pramplly were considered "contrcls", b later received inter-
feror as well.

picferor developed & semiawomated metnod for growing human diplcic fibroblasts on
plles of plates: it is elegant bul expensive. Microcarrier tecmology was triec but proved
20 per cent costlier ancd sC was abandonec.

Now the firp is getting ready to test new mammalian cell lines in its pilot plant
developed by scientists o©f the goverment-sponsored Gesel.schaft flir Rotechnologische
rorschumg (GBF), who believe the cells could vastly improve the tissve-culture process's
productivity. The most interesting invoives inseting the struetiral gene for human beta
interferon, zlong with a thyzidine Kinase pramoter, intc mouse cells that now produce inter-
feron continuwously without induction. These "constitutive" cell lines yielc 100,000 units of
glvecsy:atec interferon per miililiter. (Extracted fraw: Newswatcn, 1€ April 1983).

r-DNt E. colil: how safe dowr the drzin, under the skin?

Suppose z researcher accidentzlly flushes z large quantity of genetically engineerec
microorganians down the drain. What are the changes of ricambinant piastids escaping their
primary nests and showing up in indeginous sewage organige:? "NI1" is the preliminary answer
frar microbiologist Williar . Watkins of the U.S. mnvirommental Protection Agency arnd
ac junct professor at the University of Rhode Island.

What if & researcher cuts himself? Is it liekly that raecombinant bacteria will grow
under nis skin? "Mayoe" says Dr. Youji Ikawe cf Tokvo's Camcer Research Institute in a paper
presentel ez-lier this year at & meeting in that city on genetic engineering.

Wzikins introducec Escnherichiz ccli strain K-12, contzining & merker recambdinant-DNA
plaxic, inte & mooe. sewage treamment plant. For weeks, he followed the swrvival of the
organis andé the freguencyv with wialer It passed the gene-spliced vector to other bacteric.
Watiins cnose K-iz for ris safety studiy, because it wes the £. coll strain approvec for r-DN.
experiments tnat most closeiv resembies the w.ld type. Next, ne emploved z wninque set cf
Lemperalire- and antirtiotic-resistance markers that perwitted nir to pick out this strain -
or its pBF32E plastic - frar oll otner hacteriz in sewage.

Ir. some laboraltory experiments, wetiins added & motilizing piasric o increase the
Likelinood cf vector transfer vie conjugation. Tie resilt: fewer than one cell ir 10C,00C
transferrec its marker plasrid vie cornjugatior. tc anotner I, coll strein, ancé fewer thar one
in 10 millior 1o0st 2 piasric it heromonas bacteria.

"X far. we ge: noining fror the nonzornjugative plagric 2lone," savs Wetkdns, "m
transfer. nc escape ¢ other L. cCli 1r the ladoratory. Civer tiese low frequencies", ne
aads. "z Large nurpber cf cells WOW.C have W be releazsed pefore tnere was any problexr.”
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In monizoring the accdition of non-mobiiized . CCil Inie Ris mciel sewage systerm,

Watkons nas seer ¢ cetectablie transfer of the r-DNA marker piasmic o such cdlvers pacteri as

riecsiells, Pseucdumonas. Aercmenas. Bifidobacterium, and Clestridiur species, 2s well as

20li, enteroCsesi. anc other co liforms normaily present In sewage.  He wil. add mebllizec
. CCli e the poael pilant in coming monias.

AT Watkins points out that "there 1s another Wy a piasuic can find its wav inw a
sacteriur - Dy transformaiion - wnereby the cell takes up nakecd DNA and inecrporates it i1nto
the genome." He released extracted purified plasmid DNA, including the me-ker sequences,
into static batenh cultwres ¢f Z. ¢oll and intec the model plant. "we looked Ifor any c¢rganism
tnat expressed the plasmic resistance marker,” ne states. "we found none.”

£ supcutaneous threat?

Professor Ikawa, whc heads the tumor virniogy division of the Cancer Research Ilrstitute
in Tokyc, created & stir at the genetic engineering meeting when he repcrted the suwrvival in
vive of r-DN& Z. coli ¥1776. This is an auxotrophic strzin designed to seif-destruct cutside
the culture 1asK anc is therefore considered safe at the P2 containment level.

He injected 20 t» 50 biilion cf tbhe bacterial cells subcutanesusly into germ~free mice.
They formed abscesses after two weeks; Strain survival was 100,000 cells - a2 100, 000-fold
reducion fram the injection dose.

Ikawa inserted a spleen focus forming virus (SFFV) marker on plascid pBR322 and prein-
jected the mice with Friend virus, 2 murine leukemia virus, which helps SEFFV to replicate.
The animals injected with the r-DNA E. ccli did not produce &FV infection. This showed that
altnough the bacteriaz could survive in vivo, in this case, they could not transform the mouse
cellis. Control mice, wnich received the plammid-containing ocacteria without SFTV, alsc
formed abscesses.

is experiment raises the issue that E. coli X1776 was not reduced z millionfold within
2L nhours, as reguired by Japan's strict r-DNA guidelines. Normally, strain X1776 is killed
by ultraviclet light or digestive acids and requires diaminopimelic acid or thymine to
survive. These are camponents of the E. coli cell membrane and do nct exist freely in
natwre. However, Ikawa warns, the danger of nigh~dose subcutaneous infection is that sur-
viving bacteria can utilize these nutrients released fram dead ones and, under the skin, are
shielded froz Kiiling acid and light. (Source: Newswatch, 2 May 1983.)

$2G.2 million for biomass R&D voted by House panel

For the fiscal year 1984, $29.3 million was authorized for the US Department of Energy's
bilomass research and develumment programmes by the House Committee ot Science and Tecmology
on 27 April. The money will be inciuded in an authorization bill for Department of Energy
R&D programmes that may be brought before the House.

The Reagan Acdministration budget provides only $17.2 million for biomass R&D in 1984,
Last year the research was {unded for about $21 million.

The breakdown on the committee's authorization is as follows:

- 8¢ million for feedstock develomment, including $4 million for short rotation woody
crops, $2 million for herdaceous crops, ark $2 xillion for aquatic plants;

- $15.3 million for conversion technology, with $G.1 million for biochemical and $6.2
for thermochemical;

- 35 million for~ a regicnal bicmass programme to set up centres in the lortheast,
Southeast., Midwest, Northwest, and Southwes:.

e Administration's proposed breakdow: is:
- ¢ million for leedstock developuent;

- $£1€.2 million for conversion technology, with $12.1 for ticchemical and 34.2 for
tnermocremical .

The Zomass Euergy rnesearcn Assoclation BERA' reccammenced Zongress o authorize
$2C.2 millicn, not including alconcl ruel R&D, fcr biomass R&L. BERF is a non-profit edu~
catior anc scientific organization made up of wuniversity, Ddusiness, and utility repre-
sentatives. Zxtractec fram Newswaten, 2 Mav 1683,
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New mutuz® funls signal hesliny state of nigr LeCchnoiOgy StoeKs

Zolecnnciosy SLocks are, in the main, thriving, and firther proc! of nezliny marke:
interest Ir sZlence 2nd TeCNNCLOEY STOCKS wes proviced at the beginning of the monin oy the
lamening of “En mutel funds wnick intend o oinvest irn science and technciogy companies
earocc the werid.  The fimds, Sci/Teer Holdings Inc. and Sci’Tech SE& are notatble for twe
easons: tne vast size cf thelr operztions and & movel plan oo recmit eading scientists

L ar internationel scientific aavisory cowncil.

The funds started operating oo ° April w.il tota net assets of $82% rpillior, the
ciggest st cf money ever in an initia®l pudlic offering for tne mutuzl fungé industry.
Sci/Tecr Holdings Inc. will be oper tc investors ir the United Stetes and Canacde, Sci/Tech St
tc invesicors elsewnere. Ipth funds will De manages jeintly by Merriii Lymen in New York,
wombard (Ocier ir london and Nomure Capitel Management in Tokve.

L nine-member scientific advisory cowncii, headed by Dr. Harry woolf, cirecior of ihe
Institute for Advanced Stwdy I Princeton, will consult periodiczlly with the investmen:
managers and advise on trends ir science. Members ¢f the council incluie Frwe Hanav, former
resezr2n vice president at the Bell .Laboreteries; Reimar Lust, president of Mex Planck
Gesellischzft;  Frank Reuscher Jr, sernlor research vice president of the American Cancer

ciety; Heinricn Ursprung, president of the Swiss rFederal Institute cf Techonciogy; Itaru
wztanabe, prcfessor emeritus at the faciity of medicine at Keie University; Cner Ning Yarng,
Nobel laurezte and Libert Einstein professor of pnysics at the State University of New York,
tony Brook; Horton S.ever, former director ¢of the National Science Foundation and president
¢l Cernegie Melion University anc Hidec Itokawe, president of tpe Svstemztic Engineering
researcr Institute.

Fach member wiil receive $2,500 z wear ir fees plus & simila- amount for eacr meeting
they attenc formelly, with arn upper rimit of §7,500 & wear. Dr. Woolf wiil be paic an
additionz> $5,00C. Bit these earnings wiil in fact be doubied since they are offerec
seperately by each of the twin funds.

An initizl statement by the funds' irvestement advisers include biotechnology and nealtn
care as areas wiin "superior" investment potential.  Other areas included camputers, canmmi-
cations, censumer electronics, electronic camponents and instruments, robotics and office and
factory automaticrn. (Source: Nature, 14 Aprii 1982.)

Eioger's annuzi report

Anong bictechnoiogy campanies, Biogen NV is tne most like & bank. In its annuel report
for 1982, Rioger. says that its financial assets amounted tc $57.5 miliion, much more than its
long-terr dedbt of $3.& million et the end of the wear. Since thern it has raised z further
$5L million by its public sale of stock irn Mareh this year.

Part cf the explanation of the campany's cash position is that it has been able to
finance the cons:truction of its laboratory in Cambridge, Massachusetts, with the help of twe
low interest bonds arranged by the Messachusetts Industrial Finance Agency in 1981, which
provided $4.5 million. During 1982, interest or the campany's financizl 2ssets amounted to
$€.5 million, twe thirds of what it earne¢ by means ¢f payments for research and develomment
carried ous.

Paradaxicelly, Riogern's casn mountzin may exp.iain wiv the share price mes driftec
downwerds froar the issue price of $2% ten weeks age. Wnile z large proportion of Biogen's
income 1s investment income, investors mayv think 1t preferable te put tneir monev witn an
institution specializes in investment rather than in tlotechnology.

Researcr anc develoment remzins the largest item of experditure (amowting tc
18,4 million ir 198z) and spencing under tnis neading will continue t¢ increase for the
oreseeavie futire. The patierr cof Biogen's programme remains concentratec orn the explcei-
taticn of nicrozielly engineered interferons (whicr are Deing testes cliniecelly for use 1ir
ol tiple sclierosis, genital nerpes anc various forms of cancer, not tc mentiorn the commor
ecic., vaccines anc nlooc factors. An agreement IC produce interleudin-z ir cornjunction witn
¢ Japenese campany wes announcec ear_ier this vear.

LA

t

The spread ¢! ine company's researc! contracis remains somewszt narrow. 1o 1982,
4L per cent c¢f resezrer incape came fror tne Schering Corporation and 27 per cent frar the
Japanese campanv Snionogi Lid.  The annwel repert emphesizes that researcr income is ire
nerenilv unpredictarie and wnat 7S per cent ¢f its incaue in 198z came frorm research prcjects
a.reacy camp.elec s that further incame [frar roveltiies, will mot 2rise wntll clinicel
TeSLlNg 1f CALpielE.
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Siogen's latest prodect, amnownced lastl weskK., 1S a parinersnic = develcp ¢ process for

aKCng numan Smowr necrosis facter in oconjuncticn with &::x:r*_- i, the Japenese wniisky

and pnarmaceutical menulacturer. Tris groject will De daseC on & new _abeoratory called

BIOWNI. at .meu- in Beigium, under the cirection of Professor waiter Z. Tlers, professer c¢f

tne Universitv ¢l Gnent arnd @ marder of the scientific boart of Ziogen.
Ture, © Sune 1963..

JIxTractec

Siogegracdacie pcivmer

I27's ciodegracacie pciymer, mede via Diotechnoiogy, may De put intc production dy 1384,
Polynwirexycutyrate (PHB; is made Srar Alcaligenes eutropnus in @ fermentation process giving
sreperties similar w0 polyprepylene ame PET. PXE Dreaks down siowly inte an ianocuwous
effluent anc may nelr rid sewage systems of indestructible mandrels Orar feminine hygiene
ErOCUetS. S::':- ~f XE lose 5C per cent of valume in 6C days under sewage treatment con-
ditions. {(Source: Technolcgy Update, 1% Mareh '983.;

Schering-Flcugh - catehing a celc

ne"*ng-.-ough iS one of the few drug companies to wager its future on biotechnology,
and it may soor De down on its money. The American firm's first genetically engineered druyg,
*'*.,e"“‘e"o.., s expected or the market by the end of 198%. Recent clinical trials suggest
that the new Crug may not be the money-spinner the campany had hopec.

Schering-Plough decided :nove mw biotechnology three wears ago, when mest pharma-
ceutical ‘irms were not prepared o the risk. The company bought a 12 per cent stake in
vne Sviss firm Biogen (diluted to O pe" cent wnen Biogen went putlic in March) anc got the
rignt ic three Biogen products. Two were for different types of interferon, the third for a

¢rug against anaemiz.

In 1982, Scnering-Plough bowgnt the California campany DNAX for $30 million and opened
its own researcn laboratorv in France. Rotechnology now swellows almost a third of
Scnering-Plough's research and development spending. In Fepbrmary, the company annowuncecd
pians to build a plant in Ireland to manufactue interferon for sale next year. (Extracted
fran The Econamist, 9 April 1983.)

Seed comparies will take plant genetic engineering to market

Freaktnrougne in developing systems of genetic engineering of higher plants are caming
through at a rapid rate. The seed cocmpanies are at the centre of the new plant biotechnology
arez, between .aboratory research and commercial explcitation. Mutinational companies have
heer quick te realize this. Many have begun research in plant genetic engineering or cell
cultre technigues, either in their own laboratories or throwgn contract research and/or
equity participation in new genetic technology firms. In addition many of them have acquired
seed campanies., Conventional plant breeding, which brought enormous vield increases during
the past fifty vears, has by no means reached its ipper limit. Plant cell culture methods
ill be & 00l w awgment conventional plant breeding prograrmes, dbut conventional plant
breeding may require ten to 15 years to develop arnd release a new seec variety. Typically it
taikes about eight vears to develop and test the new variety. Then it takes three years to
grow enougn ¢f the new variety %0 supply seed in sufficient quantity to enter the market.
Afler that, it may require five more years to penetrzte the market. Plant cell culture makes
it possitle %o screen miliions of single cells, whicn in some cases is the eguivalent of
screening wno.e plants. Cell cultwe screening wiil lower ccsts ancd shorten time needed for
develomrenr arc tescing. Cell culture will alsc speed up multipiication of the new variety
¢ proguce Large numbers of seed-bearing piants. Recambinant DNA will became a2 standard tool
in the seed industry shortly after year 200C, and this technique opens up ways of improving
zlants not considered possicle with tne older plant technology. (Souwrce: Genetic Technolowy

News, June 1983. Address: 156 Linwood >laza, P.C. Box 1304. Fort lee, NJ (7024, USA.,

senentech piots careful course towards 2 product line cf its cwr

_ike mcst genetic engineering companies Genentecn (Sowth 3an ranciscc, CA) has made no
secret cf zne fact that its long-term goal is to develop, manufacture anc market its own
products, DUl the caupany is hemmed in Dy some stringent limitations. Many pramising product
areas are cff-limits oef‘ause cf earilier RAL contracts. Meney is another limitation. Genen-
cecn's camforzazie $°07 million assets could De Guickiy eaten (o by the huge costs of commer-
ciasizing new recomblnant DNA proaucts. TC get past these cbstacles Genentecrn is relying
initialily on commercializing three recomtilnant pnarmaceutical products:




L lewmar mmare e masemams DM S P

..... grownn hormeons (H&E 15 SXpelies W be tue Iirs. produm. Genentech will Iarkel
unaer 1S own ladbel. inicel ir chillcrern suffering frar hypopitiitary awsrfiis are
well acvanced. Genentech Il swzitting & New Drug Applicaticon for HE tc U.S. Food & Drug
A:x:.;:;s."a‘*o— wnls vear. Funcs for ciinizel test ing anc r:a"‘xs:.;nb are coring frar Genentech

Cliniza. Pariners, & '.iz:i:e:‘ ':a"‘ ersnic, wnier raised TE.€ Ziorn we fund Wnis work and

- Human gamme-interferon Is expectel e gC inwe clinicel wials shorily for testing
aga;ns. cancer and later ir tne wear ageinst virel infections. In addition te the funding it
will get fraoz Genentech Clinicel Partners this product will beneflit frar clinicel testing by
oversezs companies te wior Genentech nas granted licenses. boenringer Ingelheir {West
Germany’ Wil test and marke: gamme-interferor ir Zurope and twe Japenese campanles, lelichi
Seivaiu end Torey Industries, both in Tokve, wiil d¢ the sam: in Jjapar and cther far ezsterrn
markets. Genertech retzins rights ir the Unitel States and Canade.

- Tlssue plastinogern activator (TPL} for treating blood clots mayv be ready for clirical
testing against neart attacks and cerdiovascula ciseases ir 1985,  Genentecrh is setting ur
ancther _izited partnersnir tc fund deveiomment of this product. Private placemeni should
bring in apowt $32 million for this. Genentech nas zisc “censec Kvowe Hakkc anc M tsubisni,
2158z botn irn Tokve, te clinically test and market tnis product irn Japan. (Source: Genetie
Tecnnclogy News, June 1983, Address: 15¢ Linwoo¢ Plaze, F.C. Box 304, Fort iLee, No 07C2-,
USE.

Southern Eiotecel irn finenciel troutle

Fmpiovees of Southern Kotech got the bad news without mueh werning on 3C April. In-
s real of receiving pewvehecks for the month thev hac just workel, thev were given & meme
informing tner thet the Tampe-basel campeny had mim out of cash and could net meet its
pavro.l. 1In _ess tnan & year, Southern Hotech hes thus siipped fra being potentially one
of tne larges: contenders in the race i commercielize biotecmology, tc the brink of
bankruptey. It is being suved ov severzl creditors and forwmer eppiovees, 1t is in trowle
witn the IRS, several of its directors neve resignec, ané it is facing e mowmtain of bills
with scant prospectes ¢f generating enough incame to pay thew off.

I Southern Biotech's financizl ills prove t¢ be terminzl - wnich seems likely - the
company's demise could signel the start ¢l & long-expected shakeour in the fledgling bio-
tecmnology Lngustry. Several other crupanie: wnich, 1ike Southern Eotech, have reised
capitel in the past few years or the basis ¢f little more thar granc pratises, are facing
cash-Tlow proclens ané fincding investors mueh less willing to oper up their cheguebooks.
Soucnern Eotech'c trowles have some wnique features, however.

A vear agc, everything looked rosy for the youg company. It had just started producing
leukncvee (or a2lpnz; interferon frar white biooc cells and its directors were predicting that
the product wouicd be & big money-spinner. Willism Scewart, & respected interferor specizlist
at tne Sloar~Kettering Institume for (Cancer Research, hac agreec tc jcin the companv a..
researcl, director. Shearson loeb Rioades (now Shearson American Express), one of Wall
Street's pest know: underwriters, nac agreed tc take the campany putiic with e stock offering
of smme $25 million. £ team of young scientists was being recruitecd, and prospective in-
vestors were told about a broad array of tecimologies thnat the company hoped tc develop.

Soutnern Bictech's fortunes soured verv guickly. Its trouwtles begern last summer when
tne stock market became increasingly skeptical of the pramises touted Dy biotechinology
compenies, and Southerr Blotecn's stock cffering reisec far less cash ther originally antiei-
patec. This setback wes compowndes Dy & series of cdisastrous policy decisions, & large
financizl transaction, personnel probiems, anc regulatory tangles. The campany wes virtually
out ¢f casr and gesperately looking for new investors by the enc of last year; almost none
¢l iis principal proauct, irterferon, nas peer scld; and its new researcr facilities nave
never peer ir fill operation.

Scutnerr Bicteon is thus faced with mounting bills, it has & proamissory note te Key
Energy Enterprises for nearly §' milliorn due in August, most of its scientific staff has
left, anz it still nze nc market for its stockpile of interferon.

Ine extrasréinarily swift rise and faill savs ¢ lct about the financiel climate surroumnd-

1ng rcistecnnology ir tne pest few yvears. Its impending ocllapse 1= ikely t¢ make the
¢c.lmate mere nestlle, nowever. (tner comparies now seew:.ng cap-r,:.. woil not finc tneir task
mace any easier by Soutnerr Elotecn's performance. Potential investors ir biotectmology

SNOWLC now De iooking for sometning more (nar. overtlow. pranises wiern they decide wnere o
put tneir monev. (Extracted frar Science, & June 1983,




"3Ir¢c licensee signs ur Jor Conen-gover datent

Creative Mclesles, Inc., of Scuth Sen franciscc has secame the T3rd entity o ake out

z license for Stanford University's Coren-Boyer patent. The company produces & Sully linked
swtnetic gene for numan pancreatic growirn acroone. jgiizy contrel of this sh-amino-acic
chain invelves tecmoldEy covered by the patent.  The synthetic pectide is extremely ex-
sensive, So pharmaceutical companies and wniversity researcnh groups alike are potential
customers for tne gene secuence. (Exctractec fram Newswaich, 76 dpril 1683,

\

A Ciotecanciogy Stock cffering

Riotecrnology General (New York City) plans tc raise $2C pillion in 2 public cffering
o stock this summer. Proceeds frar the cffering will be used to double tne size of the
company's research Jacilities atl Xirvat wWeizmann (Hehovot, Israel) and w finance the
develomment of = nitrogen-fixing fertilizer, animal growth hormones. and¢ human heaith
procucts. Biotecmology General and Pfizer Dekald have agreed O joint developmment of
she fertilizer product for the North American market. Preliminary resuits orar studies
conducted by the firms last year on Bictechnelogy Generals Azospiriilum fertilizer were
encouraging, and the companies are now continuing research at 25 U.S. sites. Blotechnology
General is aiming at putting the fertilizer on the market by 1985. (Source: Chemiczl Week,
15 Sune 1983.;

Standard Qil patents probe pctentially more selective than radioisotope tracers

4 nonradioactive DNA probe that wses light-emitting moiecules to iag its targeted
aucleic ac:id sequence and is potentially as sensitive as radioactive tracers has been
patented in Burope by Standard Oil Co. The prole does not require the DNA segment it is
targeting tw be immobilized anc weshing steps are not necessary tc check for hyo-idization
with its targeted DNA segment. Standard OLl hcpes to develor & demonstration probe for
Laboratory use against a bacterial antibiotic resistance gene within a year.

There is =z definite need in clinical diagnosties for a simple, rapic wy 0 identify
awleotide sequences. Many so-called 'slow infection' diseases of humans anc animals, where
syoptoes appear long after the infectious process is initiated, are caused by viruses or
virus-like agents. These usually cannot be detected DY immmodiagnostic techniques because
no viral an‘igens are present. Hybridization assays can directly detect the viral gename.

Radiocactive phosphorous is now the most common marker used to tag DNA probes, and sale
of this isotope tc researchers and medical labs approaches $100 million 2 vear. Such probes
require many steps to assay for target-tracer nybridization, and their use is ccaplicated by
a snort half life and strong beta emissions.

In principle, this is how the non-rac icactive probe works: the DNA strand complementary
tc the nwieic acid sequence being targeted is taken and cleaved in two with a restriction
endoniciease. These two pieces of DN - which can range fram 10 te 100,000 nueleotides in
length - are now the probe molecules, and at their cleavage site are attached to marker
compounds. To one end of the break is coupled a chemiluminescent catalyst, such as peroxi-
dase or luciferase, which facilitates light emission throwgh a chemical reaction. To the
other end of the break is attached a fluwrescent molecule, such as a porphyrin or polynuclear
aromatic, which absordos light at cne wavelength and gives it off at another. ¥when the iwo
DNA probe molecules hybridize to the target strand of nucleic acid, the chemiluminescent and
~ wrescent markers are side by side, within several angstrams of each other. If the chemi-
_uminescent meclecule is giving off lignt at a wavelength of 400 nanometers - blue light, then
tne Slusrescent molecule wi_l pick this up and convert it to 500 mm - green Zight. The test
~upe containing the targetec and probe DNA using a pnotomultiplier device is assayed and if a
light at 500 mm is picked up, then hypridization has been achieved. If tne only wavelength
picke¢ up is 40C mm, then there is no hybridization. It is a simple one-step assay without
immooilizaticn or washing steps, and could De more selective thnan any method presently
available.

2o Biochem., Inc., of New York Clty lLast vear marketed W researchers a2 nonradiocactive
DNA prope tnat uses a polyclonal antibody tagged with an enzymatic <ye i assay for probe.
target DNA nybridization but their targetec DNi strand must be immobilized for the probe o
wory. ’‘Extractec ‘rar Newswaten, 18 April '983.)




Zlamon: Snamrock, SIEZE Jorr jcini vaeline Juirm

b new 2Cint venire ¢ develor enimel vaccines nas beern formed nere v SIEIR - tne &Lk
Institme =otechnologcy.’lndustrizl hkssociztes - and Tiamond Shawrock Ventires. Ing. The
-&tter ls g sosidiary cf Dellas-sesed Diamond Sawrocr rp., & dapestic ¢il and gas campany
witn 1982 revenes of §3.z tillion.

Resuwits cf tictecinclogy acvances maje by the new firm, Animzl Vaccine Researcn Cors.
(AT, will pe cnanneled T Dizmond Shamroor's Animel Bezlth Divisiorn, whien last year hac
szies cf §7C million. mul & spokemman for Diamonc Shamrock confirms that nis firm is stuugv-
ing the iges ~f selling c¢ff iIts animel medicine component. (Extracted o Newsweicn,
it April 1983,

Damor joins parade ¢f ticfirms geing putlic

wetest o join the parade cf blobusinesses gecing punlic, Damor Biotech, Inc., of this
Beston swbwrt will put 2.5 million shares ¢f commoxr. stock cn the market this mont: tnrough an
underw-iting grour headel Dy ELvih Ezswtman Pzine wedber. The issue, 1z per cent of the
firp's outstanding stock, is expected e return $1Z te $iL per share.

Damor willi be the £iftk New Englanc biotechnology firm te seek an I-fusiorn of putlic
investment capilel in as many months. I Februery, Blogen, Inc., of Cambridge, Mass., nettec
§5¢.7 million on & c.S-million shere offering, 5.5 per cent cf its tctel commor stock.
Cambridge BicSience received $2.5 miiliorn frem the szle of one miilion shares, 25 per cen:
¢l outstancing stock. HicTecmice Internationz’, Inc., of Cambridge solcé 80C,00C shares,
<t per cent of totel stock, tc raise $7 million. Genetics Institume, Bcstorn, floated wwe
ponc issues totaling $€ million. (Ey-racted froo Newswaten, ¢ May 10983.)

Monoclone. antirody

Mlecuiar Genetics of Minnetonke, Minn., has received approvel frar Agricultiure Canade
e 1l its orzl monoclonel antibody product in Canade. Genecol 90 is designed to prevent
fatel ciarrhoez i newborn calves. Molecular Genetics says its produet is the first mono-
cional antibody licenseZ for commercizl use for disease prevention in animals. Genecol ©¢
will be distributed ir (Canada throwgh Vetrepharr of London, Ontaric. (Source: Chemicel
Week, 30 March 1983.)

Monocionals carrv therapeutic agente toc bodv targets

So far, the mair medical use for monocionzl antibodies is cdiagnosis, but their potential
for actwel disease treztment is considerable. Une treatment approach cherically cambines the
antibody protein (immmoglobulin) - or & fragment - with a toxin, chemotherapewic agent or &
racicactive isowpe. The monoclonal antibody protein portion of the co.jugate will then
combine specifically with the target protein - in z virus, microorganisr or tumoar - where the
therapeutic portior can d¢ its work. Several researchers reported progress in this ares at
the Secork Mnual Congress for Hybridame Research held concurrently with the DNE Congress at
Priladelpniez, 6-0 Feoruary 1983.

I\

- PRiein, =z toxic pclypeptide derived fror the castor bean plant, has been attached
tc a nonoclonal antibodv protein that binds to cells involved in lewkeriz. Combination is
being stwdied by Jonathar W. Uhr and nis ccllaborators at Texas Southwestern Medicel School
Dellas, T¥,. Ricin is composed of twe polypeptide chzins. One is toxic. The other effects
entry ¢f tne toxit protein intoc cells. lhr comZines onlv the toxic chair with an antibody
pretein. Ocject is o elizinate narmfW cells ir bone marrow. Qurrent work is with mice.

- Radioactive isotcopes, such as 10c¢ine-'3%, have beern attached to immunoglobulins.
These are bDeing investigated bv M. Strand &t Joms Hopkins University (kitimore, MZ). The
immnoglobulins are specific te certein coal proteins of cancer cells.

- FRicin anc &sc cipntheriz toxir have beer. zitacned tc & monoclonal antipody. These
canzinations have beern testec by C.L. Villemer and co~workers a: Universitv of Wyocing

{Lararie, WY,., The target ig not z cancer cell but & parasitic protozoar hcantnamoeb:
caste..ani.. f fragment cf dipntherie tcxin combinec witr & fragment of immunoprotein

specific for tne ceil membrane proteir of the parasite preventc proteir. synihesis. (Source:
Genetic Technuiogy News, Merech 1953
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Monoclona. antidocies are valuable Locls Lo SLUCY vitamin Iz

Menoclcna: antibodles that are speciliic or nongrotein materlals can De made. A grous
at University ¢f Vermont lollege of Meiicine [Iirlington. VT is uSing acnoclonal antibodies
thev nave Jjevelcpel against viiamin 32 ¢ stwy some of tne zany Suncilons of the vitanin
in lne 3oCy.

They followed e uswel procedure of fusing spleen cells frar immnized mice wil!
mvelcma cells o form hybricdamas. Once z nworidamz producing a monociomal antibocy against
tne studlied materisi is ildentified, 1l can de cullured © produce The monocionzl in quantity.
The antigen wsed o Immnni the =zZice i these experiments was z Tixtre oF placental
proteins o wnich & form of vilamin B¢ (the S'-phospnor micoxyl-group: was atlached chemi-
The most pranising appliication Is the detectiorn of celliiar roteins that bind
in B¢ wiich are irportant in cell groweh, differentiaticn and  carcinogenesis.
(Source: Genetic Technology News, foril 1983, Adéress: 158 Linwood Plaza, P.C. Box 13C7,
Fort Lee, NJ 37024, USa.;

Cuadramas

¥ wou jouble & nybridana, you get a "quadramz", a patent controversy, a commercial
reswrrection - andé 2 potential therapeutic and diagnestic agent. In 2 European Patent Office
application discicsed in January, Dr. hristopner L. Reading revealed his techniques for
fusing three or fouw "parent" ceils into & hybrid thet makes wnat be calls "recombinani”
monoclonal antibodies with twice the potential: they bind to twe predeterwined antigens.
Reading, wno is assistant professor of turor biology at the University of Texas System Cancer
Center, M.D. Anderson nospital and Tumor Institute in Houston, said that these tifimctional
ntibodies will be the basis for a new anticancer dmg delivery syster ané for novel bio-
medica’ asseys.

Within the next three tc four months, z Detroit enreprenewr, Bugene Schuster, will be
Lrying w put Reading's research into practice by raising funds via 2 private placement ang
public offering tc reinstate the now-defunct Quadrama, Inc., formerly o Sen Marcos, Calif.

By fusing one hvbridcma that makes antibodies to e tumor with z second hybridama, whose
antibodies bind W & drug or radioactive marker, Reading's resulting gquadromas produce z
hyorid monocional antibody that carries the drug or tracer on the same molecule that binds o
the target tumor ceil. "Triomas”, the fusing of &z hybridama and a2 lymphocyte, also produce
these duai-binding-site wmonoclonals. S far the Texas oncologist mas :'orked only with
mice.

Hyoritecn, Inc., of San Diego has also podured 2 mouse mmeclonal antibody with "dwal
specificity" - toc both hepatitis S surface antigen and human orostatic acic phosphatase.
For practical anc scientific reasons, Reading favars workdng with quadrasas, while Hyoritech
researcner Joanne Martinis and co-workers use a three-perent cell, a hybridama fused o
mouse-immmnized spieern cell, for production cf “heir dual antibadies. (Extracted ¢
Newswatch, 4 April 1983.)

Monoclonal antibodv column purifies uroxinase

The propibitive cost of wrokinase is retarding scale-up of 2 purification process
deveioped at Purification Engineering. The process isolziles uwrokinase ¢cn z seall Zcaie fram
2 variety of impure mixtures and should work with wrokinase produced by genetically engineer-
ed microorganisms. rHowever, testing z pilot operation to produce 20C grammes of urokinase
wouwld require willions of dollars worth of the enzyme. At the present level of development,
the process uses a monoclonal antibody specific for wrokinase cowied o 2 ml of supporting
mediw in & 0-ml colunmn. The column absords wurokinase froam an impure cammercial Trepara-
tion, fresh urine, spent tissue cultwre media or an Zscherichia cocl:  oroth (to which
urokinase was added to simulate a gixture produced in a fermenter witn a  genetically
engineered process;. After impurities are washed out of the column, a dilute acid solution
removes the wrokinase tnat was attached i the monocloral antibody in the column. Purity is
nign and yields range froar 6C per cent o close to 100 per cent.

The amonocicral antibocy is produced by one cf over 40 hydoridamas prepared at Purifica-
tion Ingineering. 1. recognizes a 20-22,ClCC-moiecular-welgnt polypeotide kKnowr as the lignt
cmaln, wnich s part of the rnigh-maiecular-weight forz of urokinase. Commercial preparation
of wrokinase generallv contain twe frms of the enzyme, une Wiih 2 Toiecuiar weight of
50-25,300 and tne other wiih a mciecular weight cf 30-33,00C. Hyoridama cells were grown in
T12€e - an expensive W&y ¢ produce thea.




!SINF I€ COTCEnY S DrOCTiEl&TY SUSPOr. SYSIED, L€ DUOCeSS COW.C prodeslv D€ scalec up
Ll otne S-litre-czlwmrn Llevel.  This size woll procduce 207 grammes cf wreolonase, enougn W

trezt anout ©.0l0 patientes suffering fra siroke. The columns SNoUWIC be reusatle @ numdreS
Times or ZOore. & KEV reJulrement because ¢f tne expense ol producing monocionzl antiboady.
ariftzetieon Eng;neor';n;; nes z s deveicpel & purification process for tissuve plaginogen

@oiivaior .see 3dove. . The campany L= of xe'"qg tne processes for _icense. (Sowrce: Genetic
Tecnniiosv News, Aoril C 855 kacress: iS58, Limwooc¢ Flaze, F.C. Zox 304, Fort Lee, Ao
CTCe~, CSh.

Monozlienel purificezticrn ¢f urokinase set for scalie—

Wtn arn immorilizel momocionel antivody, 60 per cent ¢ 100 per cent ¢f ar enzvme -
ororinase - that cissglves tloof cliols has been puwrified fran cammerciz’ preperations and
ciner sowrges. v, Garv J. C2.ion, presigent ¢f Purificetion Ingineering, inc., in Coliumbie,
MZ.. repcrilec o nis Drocess &l & session o: scale-wr and product develomment tnrougr bio-
cecmclogy et tre American Society for Mloroticlogy meeting in New Orlieans last rii.

Urokinase nes beern egpproves by the roocd ancd Drug Administrztion for treztment ¢f
coromhopriesitis, but is oztzined cammercially frar nupan wrine and lissue-cuitired Kicney
cells wnere 1T is present &t Low concenirations - one tc 50 manograms & miliiliter. (&llon
oa0e & IWwine monocslonel against higremciecwian-welghit wokinase, the enzyme form he
descrinec as "more active" than Its lower melecular-welght counterpari. He coupiec <the
nTidody ¢ cyvanoger~braride-activeted Sephiarose UE In e penclescele clramatographnic col
ans isclealed wrokinese without preliminary conce’x:r‘atlo: steps frar commercizl preparstions,
uwine, Kidnev-tissue culiwre mecdiur, ancé Lscherichiz coli broth. wWhen one cammerciza® pre-
oeretiorn, S‘e"ling-h:...:‘.—c; n“mcmase," was crramatogramec, 9t per cent of the enzwme wes
retzinec after elutiorn wiin acetic acid. (Extracted froar Newswaten, b4 April 19830

Viorpenczosulation coull make NUm2T mMonNoc.lone. antlbodies feasibile

Deron Ecoiecnh ls usi 15 its zicroencapsuiatior technigue ¢ cultivate huma. hyoridames s¢
tnzt tney procuce 30 tc 10T times the comcentration ¢f monoclonal amtibodies possiblie with
coventionzl methods. This techriigue could overcame one big prodlex that has prevented wide
use ¢f numan monocione. antibodies. Most mnocionals today are frar mice, whilern are easier
e procice Sul are not ziweys effestive in humans and sometimes cause gllergic reactions. In
Damen's process nyoridamz cells grow inside porous caroohwirate microcapsuies i a liguid
mecium. Nutrients and waste products car pass through the miecrocapsuie peebrane. Cells and
righer moleclar weight products, such as monoclonel antibocies, remzin inside the capsules.
Efter & growin pe."ioc' wicrocepsules carn be separated frar the growih medium, washed and
crower UD tC yieiC & fluic with e nigh concentration of monocional antibodies.

The campany is carrving out this work for George Eisenbarth of Josiin Diabetes Center,
using 2 human hybridme developed at Joslin ané Wistar Institute (Philadeiphie, PL). The
nvaridane procuces @ monoclonal antibody against & factor in the Slooc of children sufferi
‘rec & perticuwar type of diadeles. Eisenbar"' is investigating the possipility that the
factor may be detected in chiidren cuwrrently showing nc symptoms of the disease, but whe
risk developing the disorder. Work i1s being done with test-tube-scale vessels wnich produce
about z tenth c¢f z gramme of monoclional atibody. This is generally the amount of antibody

needec for z ther apea’ic dose. (Source: Genetic Technelogv News, #pril 1983,  Address:
158 _inwood Piaza, F.L. Box 1307, Fort Lee, NS 0702k, (Sh.)

Tnveice— fusiorn ¢f humar cells

Ge'w transfer anc the productiorn of monocional antibodies will be made more efficient dy
¢ new process that prvsicailv fuses human cells. The petented process invented by Uiric
Z’.mm"ma...., 2 scientist witn the Nuclear Fesearcr (enter (Juelich, west Ge'many L.se<
e.ectr c;‘v tc fuse _ike cells intc giant cells or wunrel.ated cells called nyorids., I alse
encepsilates sunstances within cell wells more easily than current chexcica: or bticlegical
mewnocs. In electircfusior, cells are exposed L & rOw-level, nonhomogeneous electric lield
tnat orienis the cells intc & peari-neckiace-like configwration. A short, cireci-current
puWise is tner aptliecd, which opens micropores ir asjoining cell wells, alliowing mixing of
ce_.ular contents ank resulting in tneir fusion. Thic same process can alsc cnange the
pemeasility ¢f & cell's owter well, allowing sunsiances the size ¢f genes W De en-
capslated. Ihiectrcfusiorn 1S cliaimed e pe wup e 1(,000 times more efficient tnar curent
weinois, ant oepencing oOr the cell type, up ¢ 00 per cent cf tne cells can oe fused.
.Source: Chexical week, T M2y 1983,




z.ecircfusion equimment

Genentecn anc the ity of Hope Medical Clenter .Los Angeles, Zalifermizi, have produced
TCROCloNEL antidbocdies via genetic engineering w.c:x--c_ues. Monocicnal antlibodies are

~ S

synthetic versions ¢f zhe artibodles pracducec in the bolwv IcC --gA t off iInfections.
Previousiyv rzonccicnal antisodies were procduwced in vitre frm animal cells, dul Genentech
researchers found a2 wavy o induce Sacteriz ¢ produce the antibodies v empilcying gene
stliicing lecrmoiogy. The process cowld @make large-scale roductlon of tpe antibodies
possitle at Low cost, since the bacteriz couwld be fermented in massive volumus. The Z2-step
srocess irvelves "enov;ng an::nodv genes frar mice and placing then in 2z cammon intestina’
Dacteriz (probacly E. coll.. Fragments of antibodies are then removed and used ic constrict
2 functional monoclonz: an..;:nocy in the laboratery. Scientists nope o eventwlly construct
2 monocional antidbody irn one step.

Genentech Calilornia/Precision Scientific Grour has obtained & license fror the Nucliear
Researcn Center (FRC: to deveiop and marke® a new biotechnology procuct that pnysically fuses
cells for high-efficiency gene transfer and monoclonal antibody production. Genentech
California nas the right w proawee and market =Zlectrofusion equimment in tre US, Japan
anc western Europe, excluding FRG. The FRC market will be served by Kruess. (Souwrce:
Technoiogy Update, 27 May 1983.)

A new wayv i¢ make human antibodies

A joint ventwe 0 make and market B-cell gr’owm factor (BXXF), a derivative of human
wWnite blood cells that permits prolonged growth of human B-cells ocutside the body, has been
underzaken by 3ictech Research laporatories (Rockville, Md.) and Cellular Products (Buffalc,
N.Y.;. B—ceills produce antibodies that protect humans against infectious agents. BCEF
enables ladoratory production of human manoclona® antibodies directly frar momma: S5—cells, &
process that normally requires hybridamz tecmology, a celluiar-fusion process yielding a
iess desiratle product. (Sowrce: Chemical wWeek, 25 May 1993.)

Agriculture, fisning & forestry - US possible markets lost te new biotechnology
oroaucts ($ milllion)

1983 1967 1952

New bioengineered products

Seeds 2 20 438

Fertilizers - 21% 316

Crop protection chemicals - 13 23t
Total 2 imn 986
Markets iost

Fertilizers - 145 36C

Crop protection chemicals = _67 231
Total - 212 561

(Source: Technology Upcdate, 14 May 1983.)

US biotechnology firms' financia. data, 1982 ($ million)

sales % 82/8" earnings % 82/81

Novc Industri 32k, 2 ) 6.7 22
Tech America Group 374 3 c.s Lo
Genentech 28.2 90 0.6 108
Cetus 1€.0 62 3.C 4508
Collagen TLR 273 0.7 -
Collahorative Researcn .5 30 =C.t -
Yyoritech 4.8 158 -7.3 -
Southern Biotecn .5 Su 2.5 -
Mclecuiar Genetics LT 146 =3.¢ -
Zytox i -2 =1.5 -
Inz Biochem z.§ L2 -7.2 -
Genetic Ingineering .3 190 -1 -
Rivi Immunochen 2.3 7t -0.2 -
Monocional Antibocies z.e &8 -5 -
2ic Response - - =-1.¢ -

Scurce: Tecnno.cgv Jpcate, - Mav 1685




Virel antigens 23C
Inzvaes 538
Peptide hormones 126C
intlzictics 20X
Comzadity chemiczl procucts 2500¢C

N

Scirmce:  Tecnnslogy Ubdate, ¢ Marcn 19583

Sepzraticns for ticprocesses

Seperation anc pur-ification zre among the eSSt important determinants of the tecnnicel

anc econocic suscess ¢f ticprocesses.

¢ assist cacpanies using and deveioping bdloprocesses and those developing separation
technclogies, & Eroup Sty 1s being proposed by Eettelle=lcliurbus and Eettelle-Geneve.

During the sty - which is stiil open for membersniy - researcpers W.ll aidress the
wnicue Seperation neecs c¢f processes uxing mierotizi, mammeiiar, and plant-cell culture.
hesearcners gisc will identifv featuwres of avaiiatle and developing separetion technologies
tnat make ther appropriate o sp2cific vilcprocews applications. For furtner infeormatiorn
F.€2se write to: Hettelle Memoriz' Institute, Office of Corporate Commnications, Attention
erry E.Q Tempietorn, 522, King Avenue, Cclumbus, OF 53207, [U'Sk. (Sowrce: Battelle Todav,
Roril 19830

RECENT DEVELORMEINTS

Procing the rcie of DN: repeir in cancer

e INL repeir cepebilities of members ¢f cancer-prone famiiies will be studied Dy
Erooimever Katione: laboratory (Uptern, N.Y.) in & prciect sponsored by the Netional Cancer
Institwe aa¢ the U.S. Energy Depertment. In earlier stidies, Frookhaven — scientists
ciscovered & "big veriation" among apparently nomma: individuels in their atility to remove
C-meinyiguarine fra tpeir tlood cells. QOt-methylguanine is an zlteration in DNA, and
collc be responsitle for the carcinogenic activity ¢f alkylating agents such as rnitrosexines.
The new project will Iry to determine how DNE repeir is distributed among apparently normat
indivicuals, and if cifferences ir repzir apilities reflect any enhanced susceptipility w
Cisezse. 'Source: Cnemicz) Week, 13 April 10983,

Cetus=She.. veniure launcnes ¢linicel trizls of z-cvsteine interferon

&£

Ueing site-specific muagenesis techiques, scientists at Cetus Corporation of
Emervvilile, Ca2if. | have produced betz interferon in Escherichiz coli with greater stability
and avour iC times the specific activity thar their earlier ciores hac shown.. The feat wBs
reportec i April tc the International (ongress on the Biology ¢f InterZeron, Rotterdan, by
DJevic Mark, manager of Cetus' lympnokines programme. Eesed on encowraging results frax
prelicinary testing cf their new geneticelly engineered interferon, the company app.ied
wne U.S. Food and Drug Administratior in mic-Aoril for Investigationz® New Drug (IND, per-
missiorn o test the procuct cliniece’ly. Prior anima and in vitre testing of tne modifiec
irnterferorn indicates that It is very simila- o tne native molecuie i Its antivirel and
immmciogicel activity. It alsc appears ¢ be noniexic to animels.

Phase . tria’s for safety and dosage levels wil. De carried outl bV Drs. Ernes: Eorder at
the Wisconsir inicel (ancer Center ir Macison ank Thamas Merigan, & Cetus consultant at
vanfore University School cf Melicine. Ther., zlter more dose-response tests, Phase D
slcles will measwe tne interferon's efficacy ir treating & variety c¢f conditions. They
snoUL e start early ir 195, parring wnexpected delays, and wiil take place at university
ncspiteis arone tne (.S, Targe: diseases, will most Likelyv incluwde viral infections such as
nepetitis, herpes, anc influenze anc¢ z bDroac sSpecirur Of cancers, notariy ¢l tne breast,
cclor, an? greswate, {(Lxtracies fra hewswatcn, ¢ June 1G98%




Samcling or interfercn

The interferon tSoom erupted & vears age wnen the Mmerican Cancer Societv (ACS) announcec
< & press conference in New York that It was making available $2 million to buy irterferon
cr uSe in clinical trizls with cancer patients. At that time, one cf tne major sarriers to
researcn was i€ sipeer scarcity of interferon. Xtracting it Srar human blood was costly
zne time-consuring. There was cnly one maior supplier: the inventor of the extraction
tecnriicue, Xari Cantell of Finfand. £ single cowse of tnerapy using nis interferon cost
arounc $7%,00C.

With the adven:t of gene spiicing, in ich segments of human DNA are inserted into
Zscherichiz coll Tacteriz and made ¢ produce interferon, the price has dropped by a factor

C. G W& 1, accorcing w 2 pioneer user of tne substance, Thamas Merigan of Stanford. At
the same time, the purity of injectable soluticns has increased Srom around 1 to 99 per
cent.

These dramatic acnievements have been a cause of distress as well as joy in the inter-
feron business. Companies unable tc keep up with the frenetic pace of innoveation are having
trouble.

Interferon, & protein molecule, was recognized in 1957 a2s a substance that helps the
badv's natural defenses attack tumors and viruses. Interest in it revived in the late 1960's
afrer Cantell fou 2 way to extract if fram human blood. A few experimenters reported good
resuits using this extract in treating cancer. [HResearchers also hoped W combat viral
Ciseases such as herpes, nepatitis, and perhaps even the cammon flu with interferon. But
antiviral testing nas been carried out on 2 snaller scale than the cancer trials.

Jordan Gutterman of the University of Texas' M.I. Anderson Hospital asked the ACS in
1676 <o buy the new {antell interferon for nis cancer patients. The ACS agreed and recruited
severa. other clinics, including Merigan's, to carry out the {irst mejor wials. This
triggered an expleosion of media coverage, with Time magazine, for example, suggesting in
a2 flashy cover story that interferon might be a cure for cancer. Speculation like this
generatec more than mediz hype: many investors and researchers leaped irte the interferon
gambie.

When the importance of interferon was first understood, little was known about its
rigin or 2hout the mechanism by which it works. Althcwgh mueh remains obscuwre today, more
is known about the sources and types of interferon found in the human bocy.

There are essentizily three types: alphz, beta, and gamme {or immune) interferon.
Aipna is produced by white blooc ceils {leukocytes; in a defensive reflex when they are
expcsed to a virus. nhResearchers have identified at least a dozer different genetic varia-
tions of alpha, all of which are found in the "souwp" of natwral interferon in the body. The
beta type is produced by the cells of the connective tissues (fibroblasts) in response to a
vires. It is more difficult to grow and purify than alpna, and it cames in two genetic
varieties. Gamma is produced when cells of the lymph system (T cells) are exposed tc virus
antibodies. Only one variety of gamma has been fownd.

The lantel: process, the only one available until recently, and the one 'sed by Southern
Bictech, prodweed alpna interferon exclusively. In addition to Ddeing low in purity,
Cantell's extract conteined gll i2 genetic varieties, malking it impossible for researcrers to
determine just wnich one was producing the effects.

The gene splicers nave changed all this. By programming bacteria to make the precise
genetic type c¢f interferon desired, thev have been able te get large quantities of nezrly
70C percent pure alpna, dbeta, and - last October - gamma interferon. Th.re is a slight
difference Detweer, a hacterizl and a natural interferon, in that -he former lacks the carbo-
nydrate fraction found in the latler. Iowever, research completed this year at the National
Zancer Institute snows that :the gZene-spliced alphas have essentially the same effects and
potency as the natwral alpnas. {The bacterial versions used in these tria’s were produced
oy the first Americar DbDiotecnnology campany, Genentecn, in partnersnip with 1its large co-
venturer, Foffmann-La roche Inc.,

Merigan, GQutterman, and Rooert QJldham, coorcdinator of federallv sponsored trials at
tne National Zancer Institute, say tnat the basic work with Cantell material 1s now camplete.
The researcrn inat Degan w.if the ACS press conference in 1678 has now shown that Cantell's
scup hacd a noticeaclie effect on tumors in some fatients with advanced cancer. DBecause the
same effect nas oeern obtalned wiin gene-spliced interferun, there is 1ittle interest in using
Cantell's extract any Longer.
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What are tne business prospects ¢f @ campeny like Soutnern Hoteon wose only produc.,

perneps lis orly assel, 1§ lentell interieron: Thev canpl De Drigni, uniess tne lnterieron
can De unidaser on & Specizllzel marke: ouisiae tne meinstrex of research.
I otne Jnited States, IU 1s not lezal o coarge petients for any Interferon shipped
2cross Stete Lines because tne Food &k Drug Administration (DA considers 1t an wmprovern,
experimental ticlogic. The onlv legitimate saies are belween iaboralcries, woth the clinicel
resear~cner usually spencing grant money i buv the interferon and giving it free of clarge o
patients. Soutnerm Ziotecn. ©o its detriment, has act been able tc persuade the F¥ thet its
elpne wnterferon is fit for nwwan uwse - even orn an experimenta: i1& - ir (.S, cancer
clinics. Thus, Soutnerr Biclech gppears tec have sowghl ciner markeis.

Accorcing tc the FD4A, the govermmen: of Jamzice last vear requesies & forma. exempticn
e 2110w Southern Zotesh te bypass the FDk's approval process for exports ¢f drugs anc
ticlogics. The TDL nas the reguest wnder review anc nes asked for more supporting date. It
nas nct grantel permissiorn.

Soutnerr. Biotech openec offices on the Grand (Czvman Island and formed z parwmership
willh & campeny in Jamaicz ir order tc sell interferon orn the intermatione. merkel. Neither
Soutnerr. Zotech nor t.s Jamzican parwner, Federzted Pnarmacewicals, woulc responé w
guestions about & repor: thnet interferon hes been shipped frar floride o Jameicz without
FDi epprovel.

HBowever, Southerm Biotech's zttorney, Merc Hozeman of Bozeman ancd Geller of Los Angeles,
ci¢ sey that ne thougnt shiments of this sort would be legal, contrary tc wiat the Tk
asserts. In nis view, & company coulc escape FI& jurisdiction simpiv by labeling its inter-
feror. ar. "unprocesses bic.ogical procuct™. e szic ne considered tnis z defensitle pelicy in

cite ¢f tne fact that the FDr recuires z license ¢ export numan blood cells.

hecoriing w Genetic Ingineering News, there are abour 30 interferon campenies in the
Unitec Stztes. Nearly all are ziring to produce & variety of interferons, both by natuwral
and syvnthetic means. Southerm Rotech mentioned in its prospectus rast August that it in-
tende o produce &l thy t nad already
“contracted e supply 2 mejor Unitec Stztes cancer research center" with about $500,00C worth
¢f gammz interferon bezinning September 1987, @ month after the stock szie. This agreement
wes made with Guotermen's clinic at the M.D. Andersor Hospitel.

nree types of interfercn. The company noted tnat i

However, in September the campany firec its chief scientist, Williar Stewert, and failed

W get its gamme production line going. Tlerman Says the agreement nal peer "Dased on
Dr. Stewart's past reputation azc e scientist”. Wnen Stewart left, "the contract wes simply
tercingted". Guiterman's clinie, whicn began tne first FDh-approved tria® of gamme inter-

feron cn ¢ Feorwmry, fomnd & new supplier: Meloy laboratories of Jpringfieid, Virginia, a
co-venturer witr @ mueh larger campany, Revlon Industries.

The pettern of thne smell, specizlized laboratory cambining with tne large marketer
mav now be firmly establishec in the genetic engineering business., This kin¢ of partnership
m2y become more important as the interest in gene sSplicing groews. Companies with large
financial resources will be bDetter able to keep up with the pace of innovation and the
dguands of this voliatile market. Although researchers like Gutterman and Merigar say that
meh work wiih natural interferons remains tc be done, it is clear that the imporiant campe-

titior in the futire will be over the gene-sp_icing methods of praiuctior.

At the annwe. meeting of the American Societv of Clinical Oncology ir St. louis i
Roril, the Netional Cancer Institute released & list of current interferon trials. The only
ones using natural substances emp.oy the relatively untested beté and gamme types. Advancec
tests (pnese II trials; using ephe interferorn will rely or the produets cf gene splicing.

hs <“he trials progress, the FDi will reguire that the interferons mee. nigher standards
of puarity. Thie will fevour manufacturers wiC have masterec the techmiques of gene splicing.
S will the growing campetitior e cut costs.  (Source: rticle by Elict Marshell irn
Science, L June 1982,

_nterferor, D1OCKS Virus enirv

Anericar scientisis nave uncoverec & previously unrecognised aspect of the anti-virel
effect of interferor, tC De added o tne aiready wide rarnge of mechaniars by wiler it fignts
vira. infections, Researchers at Pittsourgr University neve snow: that interferon can
prevenl viruses {rar getiing inside animai cells, anc they believe that tnis mignt be the
first Line ¢’ aefence set i DY the interferon sysiler in response ¢ viral attack.
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in Which lnterferon-treztes cells Zen

DV greventing tne genetl: Infomzticn

_ntensive researon T2S

e LY el -; - =
lnierliere WLl N2 viras

storec in the virgl genes fram delng corveried Inic viral proteins. Untll now 1t nas deern
TnougnT what interfercn canm dc litils Lo orevent tne initizl enmtry of viruses Lnio 2 zell.

The Plitsdurgnh grous incorporetes & racdlsactive "lapel" into the ccat proteins of
vesicular stogatitis virus (2 virus that cawses 3 mild disease in livestock anc is zuch used
in interferon research,. 32y adcing the virus 5 cultwred animal cells .mcuse, croicken and
muman, theyv were aple o ZJetermine the extent ¢f virus entry by later purifving ths cells and
Teasuring their radiscactivity. Prior 0 nis measu ement they used an enzyme LT remcve
viruses that were DO0WK W the outside 2 the c¢ells. This allowed ther ¢ distinguish
Detween tne two separate processes of adsorption of viruses onic cells, and actua: entry

intc the cells. In ceils that nad en Ireated with Iinterferon the entrv of the virus
was strongly innitited, althowgh in agreement with previous findings, the adscrption of

&

viruses cntc the cells was unaffected. A clue ¢ the possible mecmanisr ¢of this effect ¢f
interferon 1s the observation that interferon treatment alsc inhibits a cellular activity
known as endocyiesis. Endecvtosis is e process by which extermal terizl, is taken ints
ceils. cose-responses c¢f inhibition by interferon of viral entry and endocvtosis are
siwrilar, suggesting that the effect of endocytosis is innibited. (Source: New Scientist,
5 May 1983.;

Carcinogens awaken sleeping genes
NOR: E g

Cancer cells are aimest by definition cells that have escaped fram the controls that
govern the behavicur of the individuwel cells in a multicellutar organist. recent research
nas dramaticaily shown that one way for them o make the break is throwgh the activation c¢f
celluiar oncozenes - genes that a2re more or less inactive in normal Ccells but seer Lo be
aitered or activated In tumowr ells. Two Americans, Vincent Wilson anc Peter Jenes zt the
University of Soutnern Caliform 2, have evidence that one of the actions ¢f cancer-causing
chemica.s may be ¢ jar the meunanism that ncrmally keeps these genes - &s we.l 2s otner
cellular genes - under contral.

The mechanism theyv were looking at 1s & chemical modification of the DNiA known as
methylation. Methylation is now generally recognisec as one wey of switching genes off, anc
is a particularly interesting one because it helps to explain a cmxial but zvstifving fact
of multicellular life - the differentiation of the genetically identical cells of an embryo
into the many different tissues of the mature organisw. To achieve that, different sets cf
genes must be snut off in different cells, and shut off heritacly - so that, for example. a
dividing liver cell moduces another liver cell and a dividing skin cell anctner sidrn cell,
despite having all the genes at its disposal w produce any kind of cell it fancies.

The great appeal of methylation as 2 means of shutting genes off is that it has a known
mecranise for perpetuating itself during cell division and thus ensuring its own inkeritance,
That mechanisr is ar enzyme known as & maintenance methylase, axd it is the activities of the
metnylase that chemical carcinogens disrupt.

Wilson and Jones, ir iheir investigations of this effect, dicd not test the carcincgens
on cells, but on DNA extracted frar cells and treated S0 as ‘to make it mizic the methylated
DNA of a dividing cell. ‘When DNA replicates itself before cell division, the old strand
remains methylated but the freshly replicated strand is umethylated. The maintenance
methylase detects the discrepancy and metnylates the new strand in just those positions where
“he olcd one 1s metnylated.

Wilson anc Jjones used preparations of nalf-meth,lated DNA to test the effects of a
battery of carcinogens on the ability of the maintenance methylase tc methy.iate the un-
metnylated stranc. They found that many c¢f the chemicals substantially reduced the amount
cf methylation that took place - either hy altering the DNA s0 that the enzyme nc longer
recognisec i, or oy innidbiting the enzyme itself in its action.

The actions of carcinogens on methylase activity in a test-tube nmay not reflect wnat
nappens in tissues exposed w0 those cneaicals, dul it has recently bDeen snown cuilte inde-
pendently DV Andrew Feinberg anc Dert Vogelstein atl Joms Hopkins University that tne DNA of
cupowr cells is much less methylated than that of normal cells from tne same tissue, all of
wilch lends circumstantia. weight to the idea that oncogenes may be activated ov stripping
themr of thelir merthyl groups - and & 30 oxpiains the cammon observatisn that tumour cells may
sametimes express inappropriately characteristics of other tissue cel.s. Source: New
Scientist, 7 Marcn 1983, -




Tossitle new anti-gancer Irg

2v oecome & powerfll new znticancer Crue., cls—diamminecicnioro-
& wne site wnere cancer pegins - the Dhi,  Tis-DDF chemica Iy
i e Zistupt tne replication of DNE In actively cividing cells.
; ; comzlex. The piatinu cinds io the nitrogern at@ ir guanine's smeller
rilg. When W guanine cases ar~e Si1de Dy siage Ir the DRA cheln, Dotrh can atiach ic tne same
F-ating evx, forming e stable camplex. Wnen the Crug was reacied wiln @ self-camplementary
wo—siranded, six-Sase ON& engin, the hydrogen ponding wnich ncids the twe strancs together
cannct campete wWwoth the boxking of the pletinur complex v adjacent guanine groups.  This
cismuption of tne nycrogen bondc Whlich nommelly hold the twe sirands of the DN: molecuie
Lofgetner Ccowic Dlocx tne replicetion of DN crelins during mormel cell division.,  {(Sowurce:
k¢

— R ST
Technclosy Update, 18 Mareh 198300
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Liinaroic and The Cancer Institute cf Tokve nave isclated the gene for interleuidr—2,
z growih factor for human T cell lymphooyres. T cells play an important role ir the bodyv's
immne svstex. The gane has been made ¢ function in nonhuman cellis i vitrc. The inter-
ieuidn gene nas beer cloned ant the peptide productes are being maje in sufficient quantities,
enatling researchers I grow T cells in viirc w sty their properties. {Source:
Tecnnclogy Update, 2€ Febmzry 1983.)

Gene-splicing brings hope of malarié vaccine

Colliaboratiorn Detweern scientists in Australiz and Papuz New Guinez has resuited in 2
crucial breaktlrough in the searcn for & vaccine against malaria. It couwlc open the wey Lo
contrelling many ¢otner perasitic diseases in the tropics.

Scientists fra- the Welter and ILize Hell Institwie of Mecdical Research in Melbourne
anc the Papue New Guinez Institute of Medical Research, at Goroke and Mamdang, have developed
& new technigue wnich zllows ther to isolate human melariz antigens - the poteins that
identify tne perasite responsible for the disease anc provoke the immune syster ¢ produce
antibodies agzinst the parasite.

Several groups arouX the world are working on  malariz vaccine, but only one other .as
reportec the isciation of antigens - anc that wes for the form of the diseese affecting
monkeys. The antiprdeans devised z new application ¢f recambinant-DNE technology in order teo
isclate &1l antigens ir toe blood stage of the malariz parasite, Plesmodiur feiciparur. This
parasite is transritied by mosquite bite and causes the potentizlly deadly Ifziciparum variety
of malariz. In this, rec blood cells are invaded and destroved, producing svmptoms of severe
chills, fever, sweatling, anaexiz and spieer exlargement. It may develop inw respiratory
feiliure, cama and deatn.

The new technigue, puclished in the Proceedings of the US National Academy of Science,
invoives inserting fragments of DNA fror F. falciparur parasites intc E. col: bacteriza.
Qlturing the bacteriea resulted in & libtrary of protein antigens, many of which have beern
tested against tlooc¢ serz frar people living in malaria-prone areas of Fapua New Guinez.

The researchers believe the key to development of an effective vaccine lies with those
serz which innibit growth of the P. falciparur organiams and which come froar people who are
apparently resistant t¢ melaria. 1he Hel. inscitwce's head of immunoparasitoiogy, Dr. Graham
Mitcnell, exp.ains tnat these sera enatle scientists tc identify the specific pacteria that
are procucing the antigens capeble of stimuiating usefil immune responses and thus protection
ageinst melarie.

During the next six montns, the most pratising of the 10C,00C bacteria’ clones that have
Deern produced will De grow. ir large vats by the Melbowne arm of the tear. The resulting
antigens will De tested by the World heaith Organisation in monkeys (the oriy animal model
¢l the numas infectiorn that is availacle;.

Dr. Mitcnell seys this should indicate whetner maiariz vaccines that woull WOrkK arounc
the WworiC will neec t¢ contein "e coecktall c¢f antigens". Dr. Mitepell adas: "The malariz
parasite 1S parilcu.arly devious, wilh many Trump Caras e play in tne fignt against efforis
e contrel it.  AnC = it mev De that the compositior of tne malariz vaccine will have tc be
e.terec every few vears LC COpe witl the subtile changes of the parasite."

Wiille a vaccine will nelp contrel melariz and reduce its tcll of death and illness among

crnilcrern in perticular, Dr. Mitcrell coudte that maiariz will ever be eradicatec.




Tne :mmplizaticns ¢f the latest &vance g¢ Jevond ma;a.u; contral. "Similar approacres
TS the identificatiorn of relevant aniigens snculd De pessitle wiin otner paras*.:e systexs
swern 2s schistosorciasis ancd wrypenesomiasis wnich afflist hundreds :,:” nillicns of peorle in
troplcal ar-eas", savs Ir. Miitchell, "Until now, the s-ng e TOSt impertant impeciment tC the

develcment of parasi :e vacclines nas Deen the scarcity of parasite prozein
for zesting." (Source: New Scientist, ¢ June 1683.)

antigens availad.e

Genentech pows out of malaria vaccine prciect as NYU inventors seek new scaie-up partner

Until last month, Genentecnh, Inc., ¢f San Mrancisco was New York University's chesen
parwmer in he aalarial racclne project. uene-zue-.., wnick had no formal contract with
the wniversity, expected W obtain an  exclusive licerse o cammerciaiize the vaccine,
developec by NYU parasitologists Ruth and Vietor Nussen.zweig They appiiec for patents on
j2 Fecruary 1987, zlong with Nigel Godson wno chairs the biochemistry department at NYU.
However, the world Health Organization (wHO) and the U.S. Agency for Internationzl Develop-
ment (AID) ooth fund the research, and each of these agencies inxists on its rights to grant
nonexciusive licenses to the frudts of its funding. WHC pays for researcn w0 benefit the
cthird world and fears that big pharmacewtical firms with the capital and technical resources
*Cc supply the vaccines t¢ a guarter tillion Third-World people might not find the operation
profitacle, and s would sit on an exciusive worldwide license. [ast November, NYU, WHC,
AID, and Genentech consulted on how to square their confiicting interests.

Genentecn formelly withdrew ast month after reviewing <he products on their drawing
board and the financial implications. {(Souwrce: Newswatch, 18 April 1983.

Human-nuzan hvoridoma iz Damor microcapsule breaks yield barrier

£ human~-human nybridama grown in 2 microcapsule 1s to be targeted against an antigen
associated with the onset of diabetes meilitus. The encapsulated monoclonal antibody will be
a caeponent ¢f 2 radio-immunoassav tc identify people at high risk of becaming diabetic, says
encocrinologist Gecrge S. Elsenbarth of the Joslin Diabetes Center at Boston.

Zisendarth developed the all-human fused cell jointly with Dr. Carloc (roce of the Wistar
Institute ir Pritadelphia. His latest move, culturing the hybridama in 2 gel microsphere,
aims at produwcing enowgh of the antibody sc that it can be used clinically rather than as a
iaboratory curiosity.

Specifically, says Dr. Nigel Wedbb, general manager of Demon Biotech, Inc., in Needham
Heights, Mess., that campany's patented "Incapsel" system yields 30 mg to 100 mg of antibody
per milliliter of medium, campared with only one or two mg/ml obtained by conventional tissue
or ascites culture. In this process, the Croce-Eisenbarth human-human hyoridama, suspended
in a2 sclution based on alginate, is pumped throwgn 1 microjet orifice to form spherical
droplets that s0lidify in a chemical bath into gel microspheres wp to half a millimeter in
dimmeter. These, containing the monoclonai-producing cells in suspension, are then coated
with a tough, porous, protein polymer merbrane. A chelating agent flushes the spheres clean
of all their contents except tne larger-tman-pore-size monoclonal antibodies. Extracted
fran Newswateh, 4 April 1983.)

Human growth hcrmone and scmatomammotropin vectors patented

A patent on vectors containing cogons for human growth hormon= (HGH) and human choriornic
sopatamammotropin (HIS, has finally been issued by the U.S. Pateit Office. The technique
used starts with extraction of messenger RNA {mRNA) froam cells likely to be synthesizing the
peprides sougnt. Benign tumors of the pituitary gland were the souwrce of mRNA for HE.
Cells fram human placentas were usec as a souwrce of mRNA for HCS. HCS plays a part in
develomment of the foetus n botr cases, many different mRNAS are present - one for each
protein being synthesized vy the cell at that particular mauent. However, the quantity c¢f
the desire¢ mRNA is nigh because cof Ine specialized function of the ceils. The mixture of
miRNAs is ctreated with reverse transeriptase, an enzyme that Takes DNA corresponcing to the
PNs cemplate. The resultiing zmixture of DNAs is treated with resiriction enzymes which have
Deen selected o zut DNA nod.ng for all or mart of tne wanted protein at two specific sites.
This results in fragments o. DNA ~on*.a...nmg ail or part of the wanted gene. If the amino
acit sequence of tne protein coded for by the gene is imown, the exact length of these
fragnerts can ne predecemined. A band of these fragments shows up on an electrophoresis gel
on wnicn ‘ragments of DNA are classified according to their lengins. The wanted {ragments
can pe identified anc isolated. Fragments may be several hundred nucleotides long. In some
cases they will include the entire gene for the protein. (Source: Genetic Technology News,
April 1983. Adaress: 158 Linwood Plaza, ?.5. Box 1307, Fort Lee, NJ 07024, USA.)
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Imarve Renes LiKE ONE€ G2V L Swillen on

T™e 1gez tnat fertilisstion marmks the Siage gt wnich the "oanv's" genes pecome acztive
and express characleristics ¢f & new indivicle. mE&y nc _onger he tenatle, agcoriing ooz
researen grour ~eC by Meriin Jomison i tne Deparmment ¢f Anatamy 2t Cambridge University.
Jomscn and ris QCLieagues nave Snown that 1 the @mouse embryc &t least, genes are nol

"switcneld on” wmtil adour 20—k nowrs after fertilissiion, Dy wiich time tne enbrve mes
e.reacly developec L nE LwWwo~-Cell Stage.

The events _eaiing i« the formatiurn ¢f z two-ge.l exbrvo appear W be very simple;
aocut 5-10 hours efter fertilisstion irn the mouse, the U« mrlel containing genetic material
frar the sperm 20X the egg icin together, anc the first cieavage division takes piace 10-°%
nowrs later. However, the apparent simpliciiyv ¢f thess morphologice’ events concezls an
mderlving melecilar activity ¢f extraordinery compiexity, as described by Hester Pratt at e
~ecent conference of the Cine Fowndation (Cibe Svmposium, vel 9€, in press). This activity
includes botn DNE replicztiorn (whern genetic materizl is duplicated prior te cell division for
c¢istributicn ¢ the daughter cells; and the synthesis of many proteins. Although the patterr
cf synthesis cf the meicrity of these proteins stays the same wntil the mio-two-cell stage,
there are some camplex changes, wnileh include the activetion cf new protein synthesis as well
as posiv-syninetic mocdifications ¢f proteins.

Twz particdiariy interesting observations regarcding these charnges have beer made by
the Cambridge grour. First, many of the changes in patterns of proteir syntnesis which ocour
efter fertilisation &lsc take place ir ageing unfertilised eggs, indicating that fertili-
satior is not the trigger which activates these changes. Second, embrwes undergc all the
norma® morpnciogicel and molecilar changes throwh civisiorn tec the two-cell stage apparently
independently of active expression of the embryo's genes. Thus, in the presence of & dmx
Wwnich Tlocks gene expression, It has beer show: that exbrvos not oily undergce the first
cieavage civision, tut they elsc replicate their DNA, and wnderge &ll the norma: changes in
petterns of proteirn syathesis., In fact, not wtil abouwr nine hours afrer division te two-
2ells is there any mgjor activitv of embrvonic genes, which means that developmment up to this
time needs nc contiributior fror the patermal gencme.

Frar these resuits, Jomson's group conciudes that &l the events which take place
auring the first 2L howrs or st of develomment do so entirely under the influence of compo-
nents that are elready present in the cytopiast of the egg. Furtnermore, while fertilisstion
certainiy activates elements of these cytoplastic components [.or example those governing
cell division) many of ther are activated irrespeztive of whether fertilisation takes place
or not. C(Clearly tnen, fertilisatior represents neither ihe trigger for activation of all tne
events which take piace during the [irst 24 hours ¢f deveiopuent of an embryc, nor the time
&t which the embryc's genes start to be expressecd.

This work nas particular significance for the ethical debates concerning in vitro
fertilisation, the use of nupan eygs for experimentation, and the use of certain contra-
cepiives sweh 2s the "morning after PLL1". Tc date, such debates mave centred ar.uand the
guestion "wher does 1ife begin?" If the mouse embryc proves tc be analogous to the human,
tnhen perhaps we are & Step closer to answering that guestion, becawse the equivalent time at
wnich the genes of & muman embryo are expressed would be 3235-4E hours after fertilisation.
(Source: New Scientist, 26 May 1983.)

Gene probes mav spot genes rissing from embrvos

hhvone whc nas been following the AIDS story {anc it nas bDeen pretiy Cifficult te avoid)
Wwill know that haemoprniliacs sufffer frar an inherited deficiency ir ©loof clotting that car
pe correctec DOy extracts frar other peopie's blood. Ye: this replacement therapy does not
GLWRVS WOrK: in rare cases, the naemophiliac produces an:tibodies against the vlood-clotting
factor ne reeds, and is forced to resor: tc less satisfactery forms ¢f treatmen.. The reasor
for trnis rare camplicatiorn, accorcing te same recent researcer in xford, is zlmost cervainly
that the patients 1n question campletely lack the gene for the clotting factor. Since their
immune Systems nave tnus never seern 1t, tneyv identlfy It as non-sel! ani proceed to attack
T™his comLliusiorn wes baseC on ar analvsis of six patients wihi & form of naemophiliz
owr, as Thrisimes Cisease, or naemopniliz E. hrisumas ciseazx it actuzllyv & very uncammor,
form. of naemopnilia, CGue W e deficiency in clotting factor IX:  tne more uswal form 1is
naenopnilie A, which 18 due e deficiency factor VIII. The reasor for choosing the rarer
form e stwWy wWas simrie expecience: nodroV nas vel cloned the gene encoding factor VIII,
oul George Erownlee anc rnis cclieagues at the Dunn Semecl of Pathelogy in Oxforc nave very
recently succeedec ir cloning tne gene for factor I,




he XxIord scleniists  uSP. & series &I ragiclapbeciec ONm DroDes COrrespenclig ..
ifferent zarts i the Jactor IX gene o search the chramcsomes ¢f ne six patients In the

CIowWn e nave antiboclies o factcr ZX, ¢ see If any part of tne gene was Tissing.
ne six groves indeed ¢ nave gross deleticns in the gene, and in twe of these the Xxforc
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raggarcrres 2oull Sind n¢ factor IX DNA av oall.
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whar about the other tw? Thelr genes may conitain mutations that cistort their factor
X s2 zuwen nat is nOU oLy useless DUl nrecognisapie O the lmmune Sysiem as the same

nelecuse as normas factor IX.

™is researcn  will probably not nely  patlients with  antibedies.  But it may help
petential parents of haemopniliacs with the difficult decision thev have o fzce about having
niidren, IU is already pessible o diagnose naemopnilia berore pirth, but not until cuite
late in pregnancy wnen abortion is relatively traumatic ancd dangerous. Diagnesis with DNA
orobes is possible mueh eariier and ouweh more s2fe, beczuse doctors dec not have £ WAl
rmtil the embrvo is producing enough clotiing factor to be reliably tested; and there is no
neec <o remove lood rar the emorve. Al nis cells will have the same defective gene and
thev can De sampied hammlessly fran the amniotic fluid. In tnese circumstances, perents at
risk of producing & chnild with the more svere forms of haemopniliz, particularly if they zare
Likely Tz be antibodv-producers, might well prefer the option of an early abort.on.

tventualily, ¢f cowrse, the cloning of clotiing factor genes 1s zimed at the possibility
of getting genetically engineered bacteriz tc produce the factors instead of nlood donors.
Anc aithough it seems likely that the danger of AILS has been grotesguely exaggerated, it
could well be that, given the choice, many haematologists would sooner give their petients
clotiing factors frar a nice clean bacterium. (Source: New Scientist, 1€ June 1983.)

Detectlon angé ciagnosis

A methiod te detect sickle cell anemia, and possibly other genetic diseases, is deing
developed at the Clity of Hope Nationa®l Medical (enter & Research Institutes. According
to researchers, tne new diagnostic technique examines defective strands of DNA rather than
supstances produced by defective DNA. One advantage is that diagnosis coes not required
nowiedge of tne patient's Jamily historv or medical background tc determine genetic dis-
orders. The precise sequence of DNA's chemiczl building biocks in the genes can be detected
ith speciziized probes for a few diseases. With an explosion in the number cf genes toc be
sequenced in the near future, diagnoses by this technique should increase correspondingly.
(Source: Tecnnologyv lipdate, 21 May 1983.;

Smallpox/hepatitits B comZination vaccine could be made cheaply

At MNational Institutes of Health (NIH) researcn is being done on vaccinz virus recombi-
nants. The first target for applying vaccina virus recombinants Is z hepatitis B vaccine
that couwd pe made cheaply and administered easily to children in the third worid, where
20C miilion people are chronically infected with hepatitis, but the technique might alsc be
used t develop vaccines against other deseases, and pertaps even a vaccine against several
diseases. The idea behind vaccinaz virus recombinants is t¢ take advantage of the low cost of
producing vaceina virus, which was used tw vaccinate against smallpox, and the fact that it
is stable and easily administered by people with no medical training. These properties of
sma_lpox vaccine made it possible recently for the world Health Organization to campletely
eradicate mallpox worldwide, with a2 vaccine that has been arownd for nearly 200 years.

Vaccina virus causes cowpox. It is similar to small pox but when scratched onto the
sidr of numans it causes only a =mall locelized infection, whicn produces antibodies that
protect against smallpox.

The NIH team combined live vaccina virus with 2 gene for a hepatitis 3 virus protein
that acts as an antigen (induces immunity against hepatitis Z wnen injecte¢ into numans;.
They first cambined the hepatitis antigen gene with a portion of vaccina DNA in a plasmic.
Tner tnev infected zells 'itn doth rlasnids and whole vaccina virus. In same cases plastic
an¢ virus recantined within the cell to form 2 hyprid virus. Identified, iscliated anc
injected inte rabcits, the nybrid virus producec the characteristic lcnal reaction 20 vaccina
an¢ aisc stimulated productior of antipocy against nepatitis B, More animal work is needed
sefcre numarn testing starcts.
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crilcren. f2sc, ¥ & new recomiinant for protectiorn ageinst & c;f“P"e'l Cisezse 1s developecd
1t WOl 1ot be effective in people ealready immimizec by vaccina’hepatitis I recambinant.
Ner is wvaccinetiorn 107 per cent sefe. I sometimes causes encepnalilis. (Scurce: Genetic
TeznnclOgv News., June 1953, hddress; 5% Linwood Flazz, F.C. Box "30«. Fort lee, WO 0702%,

OX17 SNhofK svnarone

Toxic snock syadrome (7SS, may be cawsed by & virus waish impl '::s its genetic material
inic the bacterium S:izpnviococcus aureus, rether than by the bacteriwunm's own toxins., TSS is
cnarcterized oy rasnes. VOLIling, C"*""nez an; fever. Fhkesearchers gt hockefeller lniversity
celiected 1Z strzins of S, eureus from TSS v.octims and 1€ strains Sronm otner persons. A

virus wes founc ir 1% ¢f tne iz TSS surzins but in orj.\' one of the 1 nor=-TSS strains. The
virts was ther induced o transtit I1ts genetic maze" w e ;revloLs v harmless strein.
Tests Will now De madje w see 1P the infected bazteriur can cause TSS swvmptoms in laboratory
animais. ther diseases caused by & viral infection ¢f e o“cteriu: inciude scariet fever,
wnicr p2s svaoctoms sicilas & toxic shock, angd diphtneriz. (Source:  Tecnhnelogv Update,

30 April 985,

Reacing proviems linkecC Lo gene

Genetic melysis of nine cdifferent farllies strongly sxggest.c that there 1s z gene
associated wiih an x.nab:.;l: tc reac. The gene is apparently locawed or chramosame 15,
{Science, vcl 215, p. T345).

L teamr led by Shelley Sxith, of the Boys Town Institute for Commuricative Disorders
ir (manz, Nebraske, investigatec people wnc had specific reading disabizicty. This is & bit
cf & rag-baz of cisorders, bt can be characterised as severe realing and spelling problems
wiih nc evidence of any probiers cf & neurclogicel, intellectwel, emotiona: or envirormmentel
nature. In other words, & person cannot read or spell well, b for ac obvious reason.

Specific reading disability cften mums in farilies, sc there may be & genetlic component
te it. Smitn's stwdy wes something of & fishing expediticn, tc see whether there is &
genetic factor anc if there is, zttemp: tc narrow it dow:i. They endec up with nine families,
or pedigrees, for study. In each, there was evidence of specific reading disability in at
least three generations. HResults frar z pattery of 21 routine genetic markers, coupled with
z direct look &t the cnromosapes, were fec into e camputer programme designed to look for e
Zink betweer. the cisorder under stuwiy and one particular chranosome. Specific reading
tisatility is linkec to chramosame 15.

Because tne cisorder is s0 camplicated, and the impo*r.ance of any poss'ble gene:ic link,
the authors are cautious, and will contime the study with further farilies until the results
are statisticeally even clearer. (Source: New Scientist, 10 Mev 1983.)

Leukemiz virus linked to AIDS

Researchers have vyet another clue in the race to uncover the cawse of acquired iamune
deficiency syndrome (AIDS), bt the cause of the disease remains unknow:.

Severel research groups this week reportec findings that link RIS with & leukemwiz virus
know. as EILV (human T-cel: leukemiz virus). Doctors have isclated tne vi:'us freo one
patient witr AIDS and fram eanotner showing early signs c¢f the syncrame. Virel DNL has been
founc ir cells of the immune systems of two other vietims. An¢ ir another stuwdy, the AIDS
group cisplayed & mucrh higher occurence of antibocies to HTLV than <ic the healihy controls
(2% per cent ageinst ° per cen:;.

ETLV, asg its name imp.ies, infects the numas T-lymphocytes, wnich play & vital role in
immme respens:. Peoplie withk LIDS have T-cell abnormalities which leave their immime systems
unaefendec, 1nviting z host of infections anc &z rare cancer ca.led Keposi's sarcase. Lil
EIDS, ETLV is tnought to De tranguitied DV sSexual contact anc the prevesence cf HILV ir the
Carrivean arez anc Africz mirrors & simiiar occurrence of AIDS among Heitiar immigrants tc
tne US, thought 1o possitly De r~onnected t & new streain of African swine fever infecting
cigs ir Heizs.

However, tnere are alsc mzjor c¢ifferences between HTLV anc AT2E. The former car take &
gezajde or more o develop. AIDS, nowever, takes at most & couplie ¢of years., Furthermore,
inhazitants of soutnerr Japar., another arez wnere HTLV 1s prevaieni, have not developec

LIZE.
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Researchners concece that HULV may de just zncther iInfecticn that finds easy entry after
A28 nas weakenec the bodv's defences, Sut they alsc argue that 1f itnis were Irue, there
shouw.< de less cdiscrepancy between tne Incidence ¢f antibodies o HILV in AIDS vietims and
nealny controls. 1Source: New Scientist, 1€ May 1983

Recomoinant ONA zrocducts mav nelp Jight ATDS

Acgiired immune aeficiency syndérame (AZS) seems to be moving frar very swall populiation
groups (U.S. male homesexuals, intravenous drug users, Haitians, and hemopniliacs) into thne
general populaticn. Fatality rate for ATDS is very high. Cause has not been pinned down yet
- athowgn some tantalizing clues have been fownc. Iventually recambinant DNA preducts may
help:

- Susan I. Krown and a grour of investigators at Memorial Sloan-Kettering Zancer Center
(New York, NY) in collaboraticn with Hoffmann-Lz Rache (Nutley, NJ) have had partial success
with recombinant leukocyte A Iinterferon in treating Xomesi's sarcoma in AIDS patients.
Kaposi's sarcama, & rare tumar that starts in cells of blood vessel wails, is not rare in
ATDS patients. AILS causes the immune systen to malfunction and the body has no way te fignt
Kaposi's sarcoma or any number of infections. Of 12 Kaposi's sarcoma patients treated with
interferon, three remained free of all signs of the disease after 10 months of therapy. Five
showed some response and fouwr none. Five mtients in the last two groups died. Although
interferon did not seem to improve immme function significantiv, it may be useful in
treating AIDS-related Kaposi's sarcama.

~ Protein A4, fownd in the cell wall cf Staphylococcus aureus bacteria, binds one of
the major immunoglobulins in the blood. The protein might be used tc remove excess immumno-
giobulins fran the biood of ATDS patients. EIxcess immwnoglobulins resuiting frar an
imbalance in the immune system mav be responsible for some of the svmptoms of LIDS. Charles
Browr. of hHeriot-watt University in Scotlard has deveioped z metiwd for producing protein 4
continuwously, but he needs further funding to scale up the process.  Speywood (Nottingham-
shire, UK) supportec the original work but has been forced by its British govermment backers
¢ cut back on sponsored research.

~ Researchers fran Harvard, MNaticnal Cancer Institute, Institut Pasteur and other
organizations have recently turned up evidence that AIDS may be associated with numan T-cell
leukemia virus (HTLV). tibodies to cell membrane antigens associated with ETLV have
appeared in some members of a group of AIDS patients - but not all of them. HILV has also
been isolated in AIDS patients. Wnile the evidence is streng it is not clear-cut. HLTV may
only be one of the many diseases that AIDS patients becane more susceptible to. However, the
fact that HLTV does infect T-cells, wnich play key roles in the functioning of the immune

systex, is another indication that it might be the cause. (Source: Genetic Technology News,
June 1983. Address; 158 Linwood Plaza, P.0. Box 1304, Fort Lee, NJ C702%, USA.)

Danish firm offers runawey cloning vector giveawav

In a patent-license marketing twist, a pharmaceutical campany in Copenmagen, A/S Alfred
Benzon, is selling its runaway-plasnid technology on a free-for-a-year trizl basis instead of
asking for up-front fees. Runaway piasmids (RAP) are novel Escherichia coli cloning vectors
and production vehicles wnose replication is "turned on" by increasing the temperature. This
results in nigh copy numbers and high levels of cloned protein 3synthesis. Since Shering-
Plough signed the novel non-exclusive licensing agreement in October, some 24 intermational
pharmaceutical and petroieum campanies have approached the Danisn firm to discuss RAP tech-
noiogy agreement.. (Extracted from Newswatch, ¢ June 1983.)

Cniorophyll

Increasing the amomt of chiorophyll in plants could increase their efficiency as
photosynthesizers, according to a recent report fram the University of Czlifornia (Berkeley).
+ 62 per cent ‘ncrease in the cnloropnyll present in plants results in a 36 per cent increase
in the rate of pnotcsynthesis. Previously, plant scientists thougnt that the elimiting
factor in a2 plant's ability to convert solar energy into chemical energy was not tnhe initial
'light reaction’ in wWhich solar energy is captured by chnlorophyll and stored in chemizal
ooncs in ATP and NADPH molecules, but the subsequent 'dark reaction' in uwhich that energy is
usec ¢ form carnohvdrates. (Source: Technology Update, 21 May 1983.)
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Sclenge taotries TNE TUCK mountelin

Todex's factory farms, which cispense witr Straw Sor pedding ant nave ittle use for
NElEl manwre. tn o ouwt thousarks of litres ¢f sluery - dumg 20¢ weine DIxed wiith wetler -
everv gegy. TFar Sroo being & resowr-ce, mest farmers see sLrry as just ancther form of
INSUSIriz. waSsSie It is st & hee_tn hazers.

The U Minlisiry of Agriciliiure, Tisneries and Food estimates thet & Cairy cow weighing

530 kiiogremmes produces &7 Litres ¢f slurry every day. L 100-KE Sow Wil produce £ litres.
more 28 1t 1s feeding & litter. There Is no weyv the famier ca desl wiin tne output ¢f
amaress ¢f animels simplyv by spreading it or the fields. S¢ the slurry goes intc large
Slorage tanks or .agoons where tne trowrles rezilyv starl.  Sluery stored for any lengih of
time wnQergoes anaerobic fermentatior - and becames very wnplezsant when Cistuwrbed. Unlike
tne aerotic reaction that produces framyerd manure, anaerobic fermencation gives off littile
nezt, st cisease organists thrive. The cambinztion of more siurry belng proaucec, anc more
towWnSpeopi€ mMOvVing W the couwntryside, iner s the risk of disease being transmitted nHy
farr waste.

Scientiets 2t the ARC's institute for research on Pnimel diseases near Newduy, have
beer. woriing or weys c¢f reducing the risk cof spreadirng cdiseases with siurry. The list of
Ciseases that sliuwrry could spread is ez formidable ope, including anthrax anc tetanus, but the
one that receives most attentiorn is selmonellcsis. The institute reports that 1C per cent ol
cattle siurries anc 23 per cent ¢f pig sSwrries are contarinated with szlmonellas - even if
tne anima s themselves are healthy. Fortwnately, salmonellas cdie rapicdly ir storage although
they can suvive if the temperatire stays below 109, and if the siuwry conteins more than
S per cent solids. £fter 2 month of storage in & tank or lagoon, the siurry shnould pe safe
enough for spreacing - althowgh cattle snould net greze on it for & moath. Seperat’ne the
sclic matter for aerobic fermentation inte manre zlsc cuts the risk.

Ever when the slurry finally goes ontc the land, it is not immediately of much use as &
fertiliser. Scientists et the Nationzl Institute for hesearch in [eirying at the University
¢! hreacding have founc that only part of the nitrogern, phospnorous anc potassiur in siwrry is
i 2 form the: plants can immediately take u. For example, much of the nitrogen is locked
ur ir. organic materials which pilant organisns break -dows slowly into “"plant-availatie”
nitrates. Experiments at Reacding have show: that only 15 per cent of the nitrogen in cattlie
slurry is aveilable t¢ spring crops a2fter spreading in the winter - previous estimates put
the figure at 50 per cent., So even if farmers have the equipment and knowledge tc use slurry
safely as & fertiliser, it still needs added nitrates.

The most attractive weyv of dealing with sluwrry is simpiy te let it ferment in sezled
vessels inte safe fertiliser and usefil biogas (& mixture of methane anc COs). Biogas plants
are zireadv z familiar sight in Chine and India, although they have had some unforseen
side-effects, suck as depriving the very poorest people of @ source of cow dung.

There are still many problers. Solicd matter takes between 10 and 20 days to digest
(cattle waste takes longer than waste fram pigs), anc the size of the plant has to mateh
exactly the input of slurry, which varies according to the season.

Mos:t importantly, farmers are wnlikely to go tc the expense of installing anaerobdic
fermenters wnless the gas seves ther money. (Extracted from New Scientist, 5 May 1983.)

Yeast learns two-Ster

;s tear of researchers at the Nationzl Fesearch Cowcil of Canade in Ottawe has came @
witr. &z process ir which a yeast produces zlcohol directly from staren. In the current
tecmclogy ¢f aleoncl productiorn, the starer must first be cdigestec intc simpie sugars by the
adcitior of enzwues called amyiases, which come froo other organimms, before fermentation of
tne sugars oy brewer's yeast intc alconc: can occur. This pretreatment step witn amylases is
costliv anc time-consuning. Ine novel NRC process uses only one yeast, isclated froar scil
some 20 vears agc by & tear of researcners and very similar to brewer's yeast, tc accamplish
poir. steps. The new yeast, ceiled Schwanniomveces alluvius, produces sulficient amountis of

TV.28€ enzymes ¢ break Gown the siarcn Inte sampie sugars, wiieh It ther ferments inte
aiconcl.

Te NRC team, under the directiorn ¢f Dr. (harles V. Lusenz, has studiec the conditions
under wnicr the veast is best able tc produce the extraceilular amylases ank t¢ ferment the
oroken—-gow. startch W elconcl. The starcr raw material can be obtained frar & number c¢f
sources:  grains, poiatc, cassave, anc various other roct crops. In (anada, the 10 per cent
cf tnese crops tnat sSpcil annually can now pe usec profitaply ratner thar be lost. Besides




staren as Lhe starting Taterial, the versatlle veast can convert other carbenyorates. such as
inlin, &z lzrge sigar fran the Jerusaler arllonowe, & slant easlly growt in ZAnade and
vielling zcre tharn coe 2rop per wear. lerialn Smail sigars Irar wood wasles can &lsc provide
dse Sl fodder. Turiner studlies are mdersa)y L8 Tax® the corversion ¢f staren Tooalconel with
tnis veast compercizlly feasirlie. The researchers 2lso look o cther uses for §. a._uvius,
sucn as e sormversion of waste starenh zateriza It singie-cell prctein, and tne coomerclal

\

croduction of amviases. (Source: Science Timension, “383/7.)

Ccllabcratlive expresses prorennin in veast

~ precursor of an enzyme used in making cheese has Deen expressed for the first lime
in yeast -v {gllaborative Research, Inc., of Lexington, Mess. (ollaborative senior research
scientist, Ir. Donaid T. Mcir, reported the work last April 2t z meeting of the American
Soziety for Mieropicliogy. He tcld z sessicn on cloning that in Saccharcmvees cervisiae he
hac achievec an expression level for proremnin of .7 per cent of the cell's tota. protein.
Emorennin is z forerunner of rennin, the milk-curdling enzyme secretec in the fowr:th stamach

cf uweanes caives.

iast vear (ollaborative, wnich mas filed for patents on its work worldwide, expressec
prorennin in Eschericniz ccli; Celltech Ltc. of BEritain and researchers at the University of
Tokve have cionec prorennin 1n this prokarvotic nost.

Dow Chewical Co. of Midland, Mich., supporters of Collaborative's work and € per cent
owners of the R& {irm, is licensed 0 manufacture the enzvme. 7T¢ construct the prorennin
gere, Mcir's group put ar ATC codon (which once transcribed signals a2 cell to begin protein
translation] o the prorennin gene (ollaborative aiready cloned irn E. coli. They then
attacned z strong veast pramoter and teminater to the gene and suliced the entire seguence
intc a vyeast/E. coli shutile vector, DpCGSi6E, which expressed ororennin in weast, The
DrecusSOr Was converted tC rennin by an acid-catalyzec activatiorn [procedwre. (zZxtraciec

.

fran Newswatcn, # Aprii 1983.;

Process developed by Chircn Corporation exports recambinant procucts frow veast cells

If a genetically engineered zicroorganisz secretes produwet rzther than accumuliates it
inside the cell, pwrification problems may be simplified. Genetic engineers at Chiren have
developed z process that induces genetically mcdified cells to excrete their products. They
have used the process to produce a number of human hermones in yeast cells that export the
products into the swrrowmding liquid. The mrocess uses 2 yeast plasnid construct that
ncludes, among other things, the leader DNA sequence of the yeast gene coding for alpha sex
factor, a polypeptide produced and secreted by certain yeast cells. The gene for the foreign
product is inserted intc the plasmnid after the leader sequence. Yeast cells containing the
plaszid produce the foreign peptides in high yields and secrete them effectively, virtwalily
10C per cent. While a secreted protein product may end ur in a more diluted form in the
~iquid of the cultwre mediur, the mediun generally ccntains fewer proteins frap which it must
pe separated. If the praduct remains inside the cells, the cells must be broken down and the
product separated fram a mixture of a large number of proteins.

Some of the peptides Chiron researchers mave produced with the process so far are:
- Human insulin, using a plasrid containing a gene derived fror a natural human source.

- EIrpidermal Growth Factor (EGF), using a synthetic gene. HF stimuiated regeneration
of growth of epithelial celis found ir most internal organs and the siin. It has potential
for nealing wounds or buw—s, treating hyaline membrane disease in infants and inniibiting
gastric acic secretion in ulcer petients.

- Somatomedins I and II (also called Insulin-like Growth factors I amc 2ZI - I I and
ZZ). These were aisc coded for by synthesized genes. IGF I and II are normally produced in
the liver and are found in the tlood. They act as intermediates in control of tissue growth
by prtuitary gland growth normone. They may be useful in treating dwarfism and cther growth
abnormalities. <(Source: Genetic Tecnnology News, June 1983, Address: 15 Linwood Piaza,
°.C. Box 1304, Fort Lee, No Q702h, USA..




Tarier Tirm Lz marxker Genenccr's Cligned rennirn

worlowise Garketing <f geneticelly engineerec rennin, an enzvme esseniiil 1T Tailng
cneese finges only on T gporovel eccoving T Genencor, Inc.  The company nas elrealy
srocacel 1ts cLonec renmin In plict sCale—m guentities at Its ladboraleny in Sown SBrn

franciscs.  (enencor nas anncncel an agrednent wiil tne world's largest suproier c¢f rennet.
. Hensen's laDoraloriun A'S cf loperrggen, Demmerx, e s£ll its enzyme on the worlé

DarKe:.

Acorovel of tne reccmiinent-ONi-m2de rennin by the Food & Drug Administrziion may
take rine ¢ 1f momins., and clezrznce TV reculatory agencles inm ciher couwniries is not
expested any sooner.  Genencor has three petents pending ir the U.S. coveing Its process,
use ¢f the product I cheese-zaking, and presumadly the product 1tself.  Waat nest cicro-
Srgeniss s pelng used Dy Genencor ls g proprietary secret.

¢ Tnr. Hansern representetive in the U.S. estimates the world marker for rennin at
hetweer, €57 ¢ 100 million. He believes tnat eventuelly, say ir five wears, after &l
regulalcry approvels, tne cloned forr couwld take 50 per cent of the markel. The agreement
gives Genecor an optlorn o subscoribe i Lo 2% per ceni ¢f hanser's cammorn StOcK i Lhe caring
Sive vears. .Extracied frar Newswatich, £ May 1983,

srewer's veast, Interferon. insulirn or HGE

Srewer's veast's mating factor may zi¢ the production o:‘ interferon, insuwin, or hman
growir normones, accorcing tc 1. Herslowitz and J. Kurjan cf the University cf Celifornis
(Sar Prancisco:. Erewer's veast gipne factor, & pneramone protein camposed ¢f 12 azinc acids
ca. De manipulatd & tnat veast cells will secrete useful protein compounds just as they
secrete e colrl It wes suggested that by atiachi e gene coding for & protein like Iinter~
feror. ¢r insulin :c- the zipnz facior gene, seperated frar it Dy the € axmink acif 'spacer’
Srein betweern the aphe factor segments, the veast cell coWll produce & preciursor conteining
tnis prctein as well 2s the &L copies ¢f zlphe factor. Daring the secretion process, the
precr®r WwollC be broker, intc ite components 2k the desirec protein ther seperatec frat the
aipnz factor. (Source: Technclogv Update, 23 Aprii 1983.°0

-~

Crarge, carometogrephv snare proteins selectively

Tc separate proteins frow sciution, two researchers for the first time are using a type

of chramstography that relies on electrical cherge to pinpeint selection.  Dr. Anthony F.

Torres, now ar assistant Cirector of clinicel microbioiogy 2t Yele University School of

cicine nere and co-designer of the method aiong with Dr. Elbert L. Peterson of the Nationa

lancer Institute, sy their bpench-scaie displacement-chramatograpny tecirmique has nigh

resliution, high capacity, and the cost of scaling it uw should be econaricel. Their work
will be purlishec later this summer ir anzlviicel Biochemistry.

Wnat the researcners nave gone to make their systlen work is selectively adc negatively
chergec campounds, carboxy: groups, tc low-molecular-Weight dextran molecules. This gives
the resulting carboxvmetnyidextrans (M-Ds) a more speciflic binding range irn e positively
charged chramatograpnic colwumn. Pefo:e, OM-Ds were heterogenous mixtures with wide, rather
than narrow, columr-affinity ranges.

Lfrer powring & compiex protein mixture down an anionic chranatograpric cclumn, M-Ds
with low affirities for the co.umr are addec. These dispiace the proteins bound least
.-g...;_', thereby separating some of ther frcx the sclution. Fram tnere, &z series of dis-
p-acers 2re adged wiil lncreasing affinities for the columrn, Which separate oul more ank more
proteir. ir & concentratec form. The syster hes the advantage, thzt one car anzlyze the
fraction ccx.me our of thne co.urn Cirectly by gel electropnoresis without first getiing rid
¢l ine selis, as sametimes has tc be done i other types ¢f chromatograpny.

Tc show tneir systex's higrh resolution, the researchers wset @ seven-ziiliiliter column
iC separate - witnh &t least z 9C per cent recovery rate - the hk anc E forms of B-lacto-
gioblir, wrnich have isoelectric pecints thet cdiffer by only abowr C.1 pkE unit Te exemplify
1lf rigr camacity, the twe loaded their columrn will up te 400 milligrams o. numan Serur
protelr, W puwrify fram 1t & minor compenent

There snollC be nc protler Sa.ing up the proces: as the column anc dispiacers can
De use:z agelirn. e cost showd pe rezsonacle, prodaciy cheaper thar using monoclonal
antibocies, exceps that he cisplacement method will not pe as selective as one using
MONOLLONE. S, I* & soluciorn has two proteins wWwiir the same charge, the dexirar moliecules
WolLLC nct De able t¢ separate tper, whereas z monoclonel would. (Extraciec fran Newswatcrn,
z Maw QR




Solentist 2sKs Ses snail:  'How far IS niman Denavior genetically Crugrenmed”’

In cigner orgenisy Jergvicr, ihe animeal's genetis Iakelr seems to provide the supsirate
that experience acts upen. 3o conciudes  Or. Hichant axel, & tlochezist at CZolurtiz
Sniversityv's Instizule ¢f lancer ResParcn ane Zenter for Newrcorislowy and Denavior, after nlis
t&lk last meootn ar Colwptia's Gniversity l2clure Series on the role genes olay inm regulating
benavicr.

This gecuction is based on nis sty o tne egg-laving denavior ¢f tne mcllusc, Aplvsia.
This sez sngll acis oul & Stereciyvpel SeCUence wnal staris wath cessation ¢of walking and
feecing, followeZ Dv neac waving, tner egg laying. The pattemn resiits Srogp activation of
newral circults., Iriggeres by the cocrdinatel reiease c¢f z nimber of szzall newrcactive
peplides.

The Coluzbiz tiochemist secuenced two genes coding for the 4 and E peptides though: o
initiate egg iaving. a2s well as & third for egg-iaying '‘Trmene (ILE}, which directly
oonircls the process. The mellwse's atrial gland, a secretory corgan ¢f 1ts reproductive
tract, reieases the n and S peptides. These proteins, may - direcily Or incirectly - excize
a2 ccliection of newrons, the bag celi’s, wich, omce activated, reiease z batiery of peptides,
including ZiE.

In A, B, and ElE genes, 9 per cent of the sequences are hamoiogous, anc ail three
are representatives of za amall multigene family. Each of the peptides they code for :re
initially synthesized as polyproteins that are then processed into a ccllection of smal er
peptides. "It is tempting to assume," Axel savs, "that the egg-laying behavior is mediz:ed
2y & sma:l set of neuropepticdes,” zl. encodec by & singie gene, expressed in a2 single pclv-
protein, cleaved and stored together, facilitating their coordinate release. Thus 2 sirgle
genetic wnit may encode the information dictaling & singie fixed-action patterm.”

A notec mciecular geneticist noted thal almost all noniearned lower animal benavior
is genetically controlled, the gquesticn Is: How muen learmed penavior Is genetically
controllied? Axel's work is interesting scientifically, but it doesn': clear up at all
tne issue of how much human beiavior is genetically programmed. (Sowrce: Newswaten,
21 March 1983.)

Embrvo recovery rates slowly impreve

Before embryc ransfer can have wide commercial use, the average success rate ¢f embryo
‘reezing must be greatly improved, the necessary training must be made readilv available, and
the overa.l cost must De lowered. Nevertheless, some achievements have bdeen reported, and
Where even with the limitations of current technology, embrywo transfer is an zlternative tnat
must pe considered by any deef producer Wno wantis to develop and maintain a top-quality
herd.

Several new develomments in embryc freezing which result in greater than the normal
25-50 per cent success rate have been reported:

- A freezing and one~-step thawing technicue which vielded 80 per cent as many progenies
as the non-frozen control group. Using the standard 1.5 moiar glycerol solution with the
embryc contzined within a straw, with an added 25 molar solution, the liquids separated with
a2 tiny air bubble. Upon tiawing, the air buoble is shifted o mix the two solutions.

- TFertilization rates, collectior rates, anc expryc numbers vary inversely with the
aumber of superoviiations in Holsteins. Ir adcition, tne number of ova which can be re-
covered wnen fcliicle stimulating normone (T3, is injected depends uwpor pnase of estrus
cvele dwing injection cay, Gaily mitk vields, age of cow, time since calving, arc season.

An adcditional important application of embrve iransfer is the preservation 57 endangered
species Dy using donor mothers of abwncant speciles. Preliminarv work i1s oeing done ¢
grepare tne wev for tne use of elands as recipients for the embryos of rare antelopes. In
this tvpe of trans-specific work, eland anbrycs are now being transferrec o domestic cows
(Holsteins;. THesearcners are alse attempting to transfer tiger embryos intc lions anc o
implant wilc cat embryos intoc damestic cats. <{(Ixtracted fram Bio/Technology. March 1683,
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LETINE NEETIWITT LeST Cr mAaTKEL. VelIling or NoUiton, treztment on Trial

£ CLagTESIIC EIIroass Qevelspel TV Dar2sSiiilofist rodert rieve zi the Umiversitv of
Fennsvivanie Senocl ¢f Veterinmamy Medicine In Prillanelgnis Tay Joint he WV L & vastine

@fe.ns:t canine flleriaslis - neanIiwors.

WL I Sarkel early .ast montn oy Mellimckrodt, Inc.. of St. oudis. It

Mcanwnil€., & NeariWwerc getection KiIt, Dasel on Dr. Jrieve's tesanicue and trademarked

SATCLeIl. wes U7

imveives gn encvne-llnKes ImmimoseorDeni assey L(ZLISA) using prified &t worr antigen o
getect cirguleting antidodies inm the cof.  As Lhis if & EO0/NO~gC COLOTimetric test, time-
comsicing serur Cilutions 2re wnnecessary.  he asvaniage ¢f tne test Lies irn its abilitv ic
getect ocoult inmfecticns. Pram 21 per cent Uz 3{ per cent ¢f dogs that carry the perasite,
Circfilarie imritis, Con't nmeve piemcfilariz in thelir Blood, st thev snow ur as false
NegeTlves UDOn VISwEl 1Inspection ¢f & Tiood smeas.  The test woule distinguist these in-

£ - - -~ S~ - » - t R o S
-8CT1Chs inning toree monins Inwe the worm's Life cyolie.

Wizt encorrages Grieve in nis searcen for & vaccine is the dog's ability o manufacture
antibody to worm antigens.  He 1s now Iscleting and identifying & veriety of D. immitis
preteins and relsing monociona: antibodies W their determinants. Armed witlh these antiger~
pecific prcbes It is noped o generzte @ defined vaccine, using eitner z synthetic antigen
Ccr. tne WorEs, Or perhzps recombinani~DNA methocs. Eoeotechnciogy may not provide the best
wezocr ageinst the parasitic infection. Merck & (., Inc., ¢f Ranwey, K.J., is developing &
woxin fra- Streptomvees averritilis thel WOWC De injected once & monih inte dogs at risk.
I_reacyv testec for antiiparasite treawment of orses, cattle, anc sheep, the ¢rig - which has
JUST wWon Tom epprovel for herses as "tgvaian” - is still peing field-tested for use against
canine heariworm.

Meanwrile, GO Owners are reft witnh tne current practice ¢f dosing tneir pets Gallv with
orel diethvicarbamazine. [Ixtracted froo Newswaioh, 2T Maren 953

Generntecr gets back rignts tc foor & mouth disease vaccine

International Mnerzis & (hemicai's {IMC) {Nortnbrooxk, I.) decisiorn not tc continue
cint gcevelomment witil Genentech ¢of & recambinant DNt vaccine for foot and mouth cdisease
FMC' in catile gives Genentech another opporiunitv to commercizlize & product on its own.
'C zpparentiy had second thowgnhts about development of & new product for z market in which
T has nc cdirect experience - the campany is not ir the vaccine business. IMC is continuing
genetic engineering research 2t Terre Haute, Indianz. It zisc n2s & contract with Biogen
(Cawbridge. ME) o develor animel growth hormones - producte that would be more in line with
IMO's estatlisped markets, IMC wilil relzin 2 right ¢ e share of prefits frar some of t
vaccine products Genentecr may commercialize, but Genentecrh will have Nl menufactiring ank
Darketing rights. Genentecr. goes not ¢t & campercia. vaccine for severzl vears.

it
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U.8. catile nave beer free of ™MD for many wears, bt disease is 2 mejor prodlexr irn
other parts of the world. Existing conventiona. vaccines are effective, but have alsc been
c.amed for some Cisease outbreaks.

Rioger is alsc working or 2 geneticelly engineered M vaccine. Company researchers
nave cloned antigens for tne six mzjor Buropean and Soutr Arericar strains and isolated genes
frar three other South Mmericar strains. Bt so far Biogen mms developed nc effective BMO
vaccine. las. vear workers at Scrippe (La Jolia, Ch: and Animel Virus hesearen Institwce
\Pirorignt, Surrey, Inglanc. founc that & chexically syninesized 20-&mink acic segmen: of one
¢l wne TVMI virus entigens effectively immunized laboratory animels. (Sowrce: Genetic

Tecnnclogv News, Mev 1933,  jaddress: 56 Linwooc FPlaze, F.C. Box 1304, For: lee, N z7ce5,

~

Zr.ickern growtr normone

Appiiec Mcliecilar Genetics will sell & chickern growir hormone made viz recambinant-DNA
mMCOLOEY that coull give tne caupany severa. cents profit fraw eacn of tne 4,2 billion
2xens per vear consumec in tne US., The campany wiil use tne hormone, & natwra. substance
1 gelerwines ne Trale al wLlcr the birds grow anc governs theilr ultimate Size, ca&. CUl &

cave frar oz orciler's short B-1Z weeks life,  Presenilyv, the campany has succeegec in
.antiing Inic bacteriz ine gene tnat produces chickern growin hormone anc nas progucec
nillies zf tpe clones rnormone suitatie for tesiing. E2rlv testls wiln the suustance
icate tnzt iU can Speec ine growth of chickens tv Z per cent. The company if bulliding &
C million piant irn nicage., .. AMGer has sougnt USDE tesiing ¢f the normone, which must
pe <c.earec SV tne TTA. (Source: Technclogyv Update, 23 April 1985
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3ene transfer Inis Intact DEmmAL> &Y € Cnothe WEv

Transferring & fcreilgn zene inic culitwrec mammallan cells Is notning new. But the
svstem gdevelcpec by Steve N. Sililaty anc E. Vasken Apcsnian gt the University of Arizone
cffers tne pessitility of trensferring genes inte 2 living anima.. Sventwally tnis mignht
spern the w2y tZ rec.ace Jdefecliive genes Im nurans.

The Arizona grour started wiln empty capsids .protein coals. cf polyome virus ticlies
anc camoined ther with 2z fragment of DNA from the virus. The result wes polyoma-iike
carticies (PLP). T™he copbination was dcne in the test tupe, with no cells present. FLP
infected rat embrve cells growing in z cuwitire medium. (hanges in the cultiured cells
indicated tne 7LP DNA nad ransfcrmed the cells, in cther words nad entered Ihe cells anc was
expressing proteins 1t codes for.

T™is summer the Arizonz tear wiil cambine efforts witn researcners frar Massachusetts
Generzl Hespital (Zoston, MA) and Jacison iaboratories (Bar Harbor, ME) to test the system on
intact mice. Thev will attach the gene for mouse growih hormone Lo the virus DNA in PLP.
Ther, thev will administer PLF to mice that lack growth hormone gene. Normaily mice with o
genetic defect die shortly after birth., If successful the work may point the w2y %0 2
therapy for genetic defects in hupans.

Recent <ranformation cf mice with rat growih hormone was not carried out on camplete
animals, but on newly fertilized egg cells. Foreign DNA was injected into male pronuwlei of
these cells mechanically. {(Sowce: Genetic Tecnnology News, June 1983.  Address: 15§,
Linwood Plazz, P.0. Box 1304, Fort Lee, No (7024, USA.)

New Clan: cloning venicle cuts out tumor transmission

Creation of 2 non-tumar-forming vector for cloning in agricuitwral c¢rep plants was
reportec last month by Dr. Devid Anderson, vice president for research of Paytogen, an R&D
firm in Pasadenz, C2lif. &He umveiled the vector at the Plant Molecular Biology Symposium at
Keystone, Coloradc.

Anderson is using the traditicnal Ti-plasmid route to infect cells with new genetic
information - but with the tumarigenic segments of the DNA deleted. His new vector delivered
tc tobacce protoplasts alien genetic sequences that confer resistance to the antibiotic
kanamycin and to 2 related compound, G8iE. In a simple test to confirm that the genetic
materizl had been taiken up vy the plant genome and was being expressed, the altered cell
were exposed to the antibistic. Those that kept on growing after exposure to these normallv
lethal agents nad acquired resistance fram the vector. Pnytogen applied for a patent on the
tecimique late last year.

The process started with the bacterial plasmid pBR322 and identified the regions of the
Ti plasmid - ‘rom Agrobacterium tumefaciens - that was wanted. These were clipped out with
restriction enzymes to get ricd of tumorigenic material, then isoleated and ligated into the
pBR32Z plasmid.

The Paytogen scientists next begarn isolating a ikanamycin resistance factor fram
vacterial Th5 transposable elements 0 stich into the vector. As this work proceeded, his
researcners found that the construction hacd already beern done at the (alifornia Institute cf
Technology, wnicn suppiiec tne ThS kanamycin-resistance gene,

Because the new vector's antibiotjc-resistance wmarker gene mc been derived frem
dacterla, it cowd not be expressecd in nigher organisms, such as topacco piants, coticn, or
potatoes. S the Phytogen tear introduced a prcamoter sequence for thymidine kinase fram 2
mammalian virus to ensure expression of the resistance gene in the host plant cells.
Finally, they introduced intc the vector an origin-of-replication segment fram %the cauli-
flower moseic virus, which causes dultipie copiles of the vehicle to bYe made in the 'ost
cell.

Phyiogen's Iransformed tobacco protoplasts have Dy now regenerated into plants that
stanc apout six inches tall, but have not flowered yet. It will not be knowr for a few more
zonis wnether the altered plants' inserted genetic message is passed on throwgh ctheir
seecs.

As Anderson and hils associates walt for their clonec tobacco plantlets Ic go o seec,
thev are Tri their novel vector or otner crops - potatces and cotton. For potatoes, they
are seenng o introduce genes for soybean protein W improve the tuper's food valwe.
(Zxtracted frar Newswaten, 2 May 1GE%.:




Genes tnat gIve antilictic resistance LC tiant cells

Z|ecteriz. genes wnich confer antitictic resistance wozlant cells st will funetion
IT wacle tlianlts. atcoriing w researcners gt Monsantc's Moiacuar Rology Groun.  In 19RE)
tne scientists successfllly transferred tne genetlic Trell for antitictic resistance fran e
cacteriim It & zlant cell. £ Kev guesiicn tnal remained whanswered wes wietner the foreign
DNZ wouwld still De present ank funcllion It whole plants regenerzted O the geneticelly
engineerec Dlant cells, The sclentists nave ottzinel normal, wnole petumiz plants whicrn
produce  tne foreign proteins for antitiotic resistance. U

'y

1

Using special tissue culire
tecrigues, severz. independent petwriz pLa2nis were produced wilich were coopletely nommal in
&ppearance. S nce pieces ©f the glants' leaves will grow on mecdiz contzining levels ¢f
entiziotic which nermeily would K11 them, tne scientists have evidence tnz: tne foreigr gene
ls functioning ir the intact tlant tissue, demopsirating thet thev have moved closer ¢ the
wtimete goal of genetic engineering cror plants for improved productivity, hesearch intc
tne starility anl regulietiorn ©f gene expression in plant tissves wlll be reguired before
veluatle trzits such as resitance e Ciseases, herbicides and insects carn be introcuced into
erop piants. Antitiotic resistance is not & cammercizllv attractive trait, but it will
provide scientists with & researeq tool for introducing other imporiant genes into plants arnd
for identificztior plants or plant cells waich contair foreign genes. (Scwrce: Technclogy

Upgate, L Mzv 198%))

PhVIOgen COLIOn SOGECione te speec ur trelil selection of pest-resistant streins

£ wey tc prodwce cammercial cottor plants in massive quantity frar somatic - not germ -
cells n2s beer  swcessflly demonstiratec here by Pnviogen. The agricultirzl genetic
engineering firm's vice president for research, Dr. Devic Anderson, amounced this regeneres-
tiorn of Gessyviiur tlents vie samatic embryogenesis fram cellus cell clusters on the last cday
cf redrwzry.

Tne wecrk itselfl wes carried out wunder Dr. Thirupale S. fangan, cirector <f the cotion
regeneratior prcject wnder contract froam O.C. Boswell ., & leading cotton producer in
Czlifornia's San Joaguin Velley. This vast plair is a mejor center of the {.S.$4-billion-a-
vear-cotior industry. Boswell 1s & lealing sharehcolder in Paytoger.

None of tpe adult cotton plants that Fangan and his group managec to regenerate frx
samatic cailus in Pnyiogen's leased laboratory space at Czlifornia Sate University, les
Angeles, have wet [lowered, Anderson reports. Tissue samples have been regenerated frar
three commercie: strzins of cotton: SJz, SJ&, and SI5. The SJI5, Anderson explains, is most
important w Czlifornis producers because it is resistent to verticililir wilt, a major
pronlexr for Westerr growers. The nunber of rgenerated plantlets achieved ¢ date "can be
counted ir. the tens", says iAnderson. They are about six ar tall and will soon be trans-
pianted Oram their special growth mediur to normel sil. Pnytogen remzins intentionally
vague or details ¢f the method they used to regenerate cotton, as they are still deciding
whether or not tc apply for paten: protection. (Source: Newswatcn, &4 April 1983.)

Progress ir the transfer of genes

Fer tne first time, full expression of & gene product has been achieved following
transfer of & gene Irar One plani species to another by recombinant DN techmiques. Re-
searchers av Agrigenetics (Keystone, Cclc.) and the University of Wisconsin mave "turned
or" & foreigr gene ir both sunfiower ani tobacco tissues and obtained & bearn protein. An
especiel v sigrificant aspect ©f the werk is that the bearn gene was expressed under its own
regulatory code as well as that of the vector used W move the DNf from one plant species
e anotner. Following isclatiorn and craracterization c¢f the gene ¢ be transferred, the
researchers usec z pacterial plasmic fram z 01l microbe called Agrovacteriun tumefaciens as
z vector. Wulle tnics gene transfer was reportel tWo years agc, the new research shows that
{1 it possizle to make the gene direct protein svnthesis in tne celis ¢ the recipient plant.
ne resiulic were reported dwring 2 University cf Czliforna at Los Angeles symposiur on plant
tcieciler Ciclogy held a2t Kevstone. (thers alsc have been woricng with the Agrobacteriun
vector svster. (Extracted frat Chemicel week, 4 May 1983.)

hgrigenetics expresses pean gene ir sunfiower. but sees proteir instability

Jor the first time, molecular ciclogists at Agrigenetics Corporaticn's Agvanced resea™ch
Laboratory nere anc at the University cf Wisconsin have not only transferred but expressed z
gene f{rar. one plant, the frencn bear, intc the cells of other piants - sunllower and tobacee.
Tris fect it tne _zlest develoment irn the mueh touted gene-spiices "suipean" hyvoric of twe
vears agc, whieor achieved ornlv plani-to-piant, oean-lo-sunfliower gene transfer. However,
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ine Sear~seeg-sSiorage protein, phasenlin, Is ragidly Jegraded hv proteases - either in
VIVC IV Lhe IOSL C|IlS Uron T UUCIDIg e exIraciion Srocess.  [hLis proclem will impede
tne eventwm. goal <f commercializing genetically enginezrec ziants. . Souwrce: Newswalch,
¢ cune 683

Zenetic engineering technicue makes plant cells oroduce fereigrn proteins

L genetic engineering technigue 0 zake plant cells produce foreign mroteins has deen
deveioped oy researchers of Monsanto's Molecular 2islogy Zrowp (St. Louls, MO). while the
tecmique 'S oeen usef successilly inm other flelds suen as animal cell transformation and
sacterial wansfommation, tnis 1s the first sucnh application to successfiily use plants.

In the grocess, genes that normally zake & bacteriar resistant tc a2 specific antibiotic
were isplated and joined &t a plece of DNA, which insured those genes woulc function in the
plant cells. The caombdination of the 2 pieces of DNA, cailed =z chimeric gene, was then
inserted intc z unizue soil bacterium that introduces its DNA into piant ceils. When mixed
witn the scil bacteria, the normal plant cells incorporated the chimeric gene and were able
e grow on 2 mecdium that contained enough antibioties o iill nomal plant cells. In this
way, the genetic trait of antibiotic resistance had been transferred fram the bacterium 0
tne pilant cell, indicating that genes fr-an one organism could be transferrec to a campletely
different organist where thev would {unction normally. This technique makes it possible to
introduce virtuaily any gene into plant cells with the ultimate gcal of iImproving crop
productivity. {(Source: Technology Update, 23 April 1983.)

Peanut hulls 'cracked' to yield cattle fodder

"It's a tough nut to crack!" That's how 2 leading microbiclogist anonymously cdescribes
Wwork on tirning peanut sheils inte fodder, reported to 2 session on biodegradation lest
zonth at the AMmerican Society for Microbiology. Dr. Thamas J. Kerr, a microticlogist and
Cirector of laboratories at the University of Georgia in Athens announced that he has
potentially tumed an econamic loss for peanut snellers (U5C,000 tons of the waste are
produced annually ir the U.8. alone) intc a fodder supplement for catile, pigs, and chickens.
worlidwide patents have been applied for on the bench-scale process and the microorganism that
makes it occwr. The Soutneastern Peanut Association of Albany, Ga., has supported the work
with $2C,000 over the last three years.

The hulls are pretreated with nitric acid, which must loosen the hericeliulose and
cellulose away fram the lignin. The mixture is then incubated for 24 howrs with a micro-
organisr tentatively identified as Arthrotacter sp. K3-1. 1Isolated {ram a decaying peanur-
shell pile in Alabama, the organisn uses .ignin as its scle carbon source and, together
with the acid, increases the digestibility of the hulls to £53.22 per cent. Previously,
researchers using solely chemical means had obtained only 25 per cent tc 40 per cent hull
cdigestibility.

Saccnaromyvces cerevisiae is added to the xixture for another 24 hours, thereby in-
creasing its protein content fram 10.5 per cent to 132.6 per cent, a level, where nc other
protein supplement would hav. %0 be added to make the material comparable to commercial
animal feeds. The material then is ready for potential shimment or storage.

A pilot plant needs to be built so enough material can be produced to conduct extensive
feeding %rials. The fcdder supplement is estimated tc cost about $5C a ton. (Extracted &rom

Newswaten, 18 Aprii 1983.)

Genetic engineering may make hydrocarvons from algae

hlgae nave great potential fcr maikkng large-voiume, low-cost materials like chemical
feedstocks, food proteins or fuels because they make their own carbohydrate nutrient by
pnotosyntnesis. EZven a modest success in improving algae DY genetic engineering could make
elgae cultire much mcre atiractive econamically.

At the mament, researchers at the Standard 0il Cempany {(Indiana’ are doing basic genetic
engineering research with three types of pnotosynthetic organisms. Chlamydomonas reinhardii,
z eudaryotic greer alga wnose cells have nuclel, 2s dc those of all eu@ryotes . yeasts anc
all nigner plants and aniwals). The twc other species are prokaryotes (bacteria): Anacvsti
nidulans, a bSlue-gieen aigae or cyanobacterium, and Rhodopseudomonas sphaeroides, a pnoto-
syntnetlic hacteriun.
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Dfforts oo geneticzgllv engineer eukR=vhTic aigae ame s1il 2t = very early siage.  fe-
searcners are cevelozing suitatle vector systers for moutine cloning. However. s*:.e.u._ ts &t
ir-

tne University ¢f Geneve (Switzeriand. nave Deer atle L inTroCucE @ veast gene IniC L. e
na~cll, wnere 11 Decame integralel Inil tne &igae's chrasosamal DN

Severe. tlascics are sirealy avellatle for cloning in anacvstis rniduwlans, wnich is not
OrLy pacioswninetic but alsc fixes nitrogen. Goel of the wWomK Wil L. s:mae—' ides is o fimd
¢ vezlor for moving genes fran one strairn ¢ tne species o anciner. Prgtlexs prevent
expression ¢f phcicsyninetlic genes {ram the organisr ir Zschericniie co';i.

ks & pctential nyirocardon souwrce the eukar-votic alge botrvococcus braumil is of
greal interest tc Standeard c¢f Indiapne. At times this organist produces heavy "bloaes" in
hustrez_iar lakes. (Orude ol content mey . over 50 per cent of dry cell weight. The cruge
c¢il conteins

2 lipiZ {fatty acic ester; fraction and & hwirccaborn fraction. Hwirocarpons
are To- tw (3- linear ci- and tri-giphe-clefins - potentially valuahble as chemicz feed-
stocks. The _\’ ca'. eisc be easily cracked ¢ higrn guelity fuel materials. Proteir content,
woich eslZ b significant co-product, may run as righ as 3° per cent.

Cost cf cultwring egee is very high. hHeller timares z food-grade &algel protein
product woulf ceost about $2 per pownd if produced irn an agitated outdoor pond svsten.
Proda-ly the costliest factor is collegtion of gigas f&rar dilume culture medium. Even
siight sweess ir incorperating traits tc improve flotatien or aggregetion of the organiams
co;..c reduce ccliection costs for algae significanily. (Source: Genetic Technclogy News,

7983, Address: 158 Linwood Plazz, P.C. Box 130k, Fort ilee, NJ 07024, USk..

OIY algae

Zlue-green zigae are -aumor as xuck in Asia. They dc for rice padcdies whzt cheap manwre
ans erpensive nitrogen £ ~tiiisers dc for western greain fields. Scientists ir America now
reckor tnat &igee, witn 2 little genetic manipuiation, coulc be tawght e serve wWesterT
farmers as wel. 25 Asian ones - by provicing up to one third of their nitrogen fertiliser
requirements

The _ire of growing aigae as fertiliser is twofold: Asian zligae a2re chezp, and they
grow &il: by tnemselves. Producing nitrogen fertiliser, by coatrast, is expensive, arc
reguires ine energy equivalent of 100 million barrels of cil 2 vear in the United States
zlone. But develommen:t cof zigae for use in ordinary fields insteac of wetery paddies is
still irn its early Cays. Much remains tc be done before researchers can rezlisticaliv gauge
ine econamics, or the practicelity, of their scheme.

The secret of the humble algae lies in their ability tc fix nitrogen - that is, to
transform the ges frar the air intc campownds which are useful to plants. Their coamercizl
potertizl derives frar the fact that they are easy to grow, and can reproduce very fast:
researcners at tne HEattelle laborztories in Washington state fowné that, in laboratory soil
at least, algae multipiied 1C,000-folcd over three weeks. 4 smell amount of zlgae could, in
theory, multiply quickly to cover a wnole field, fertilising it as they grew.

In some weys, za2lgae are a better source of fertiliser than industrially-produced
nitrates. Commercial fertilisers are plowghed intw the soil in one lcad, which uswelly has
tc last the wiole growing season. As time passes, & lot seeps dow throygh the scil, owt of
the reach ¢f plants. Growing a_gae woulc release nitrates inte the soil slowly and con-
tinwesly, and x avoié tnils problez,

In Ingiz, elgae fertilise zrown¢ 2 million nectares of paddv fields, the nitrates they
procuce ciffusing througr the water ol the paddies inte the scil. (entres zre springing up
2.2 over the cowntry o provide farmers witir zaigae in areas wnere thev d¢ not grow natuwrally.
hecording w peoplie ir tne Indian govermment's nationel aligae programme, nitrates producec by
éLgae are mueh cneaper thar these contained in manufacturec fertilisers. Nitrates from algae
cost (ir 1670, arownd $3.65 Tor 2% kilograms, carparec te £12.20 for the same amont of the
artificial stuff., If nalf Indie's paocy-‘”lems were fertilisec¢ with zlgae, that would save
arounc $200 million & year.

pefore western farmers car reap simiiar benefits, however, three principa’l problems must
oe overcaue. One concerns tne use cf zlgae or scil insteac of water: the seconc arises fra
tne high levels ¢ nitroger requirec by righ-vielding crop strains; the tnird has te do with
tne adaptatility of the algae tnemselves. [Dr. Bizine Metting of Rkt Piant Soil, ar Americar
zappany in Pasce, Wasnington, keer to exploit algae, says the problens now look crackable.
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ALThOUgn algae can grow fast on Sl - as thne Z:ttelle researchers demonstrated - they

dc nct grow conmsistentlv.  Sometimes hey rerroduce at dramatic speeds, sometimes Siowiv.
That is nc zooc for femmers wnc cannot afferd o ~isk Teaving their oraps short of fertio
Liser.

TWC approacnes L this probler have been adopted Algae are being screened or types
Wnich grow consistently fast. Researchers are aiso trving 0 determine how algae responc o
tne 2i1fferent constituents ¢ scil. It may be that different tvpes of ailgae reproduce faster
in different lypes of scil. SC choosing the right algae for each T ef soil might be 2 way
cf getiing consistent growtn.

The second difficuity with aigae is that they simply never will bDe able tc produce all
cf the nitrates demanded by high-vielding western crops. Some ¢rops require up to 300 kg per
nectare per vear - far- gore thaa low-yielding rice in Asia. Rut algae-men reckon their
product could estanlisn high background leveis of nitrogen, and so aliow farmers Lo use less
cormercial fertiiiser.

The thirc protier is the adaptability cf algae: wnen znitrogen is added o their
rabitat, they stop fixing their own. Researchers at the University of Chicago mave identi-
fiec the genes in algae responsible for the campiex nitrogen-fixing process: at least 17 are
involved. Now they neec tc find out which ones turn the process on and off. If that switeh
can he found and manipulated, scientists would be well on their way to providing farmers with
living fertiliser factories. (Source: The Economist, 2 July 1983.)

Plant celis for specialty chemiczls

Many specia’ty chemicals used as pnarmaceuticals, flavowrs, food ingredients, costmetic
raw Daterizls and pesticides are extracted ‘ram parts of wnoie plants. Growing piant cells,
geneticelly engineered or not, to produce the chemical wanted in a fermenter is an intriguing
possibility. 3But the same methods for growing plant celis for large-scale produetion of
zicroorganises camot be used. Siow growth, genetic instability and low product vields are
big problems in growing plant cells. For experimental purposes researchers at Cormell
University cultured tobacco cells. They considered the phenclic compounds they produce as
the product analogous te a chemical product. Designing a fermenter - or bioreactor - for
plant cells is camplicated by the fact that comditions ideal for rapid growth of cells are
different fraz those required for the cells to produce the product. Rapid cell growth is
possible only with dedifferentiated cells - as opposed to specialized cells growing in
tissues, but coniitions for high growth uswmlly suppress expression of genes associated with
formation of the product wanted. Therefore the Cormell team used a two-stage system, with
the first stage coptimizec for cell growth, the second for produet output.

Plant cells Dbreak up quickly if they are subjected to the strong agitation used
routinely in scme fermenter configurations for growing osacteria or yeasts. Wwhen plant cells
do grow suspended in liquid they tend to aggregate into large clumps that cause growth %0
slow down. The slow growth rate of plant cells in a fermenter makes contamination more of a
problem than it is with microorganisms. Typical doubling times for plant cells are btetween
20 ad 60 hours - contrasted with a half an howr for many bacteria. S any bacterial con-
taminant can easily outgrow the plant cells.

Ultimately it mav be more cammercially attractive to use cells immcbilized by entrap-
ment between (wWo membranes. Because plant cells are uweh larger than bpacteria a wider
variety of menbranes coulc be used. (Source: Genetic Technclogy News, April 1983. Address:
158, Linwood Plaza, P.C. Box 1304, Fort Lee, NJ 0702L, (SA.)

Junmping genes - vectors for corn genetic engineering?

Breakthrowghs in using T-DNA to introduce functioning foreign genes into higher plants
are of no use o you if the aim is to genetically engineer maize, other cereals, grasses,
bananas, pineappies, or palms, which are all monoeots. T-DNA works only with dicots, a group
tnet includes most broacdleafed plants. At The Fifteenth Mami Winter Symposium, Miami,
Tlorida, 17 te 21 Januwary, a different approach that may work with monocots was heard fran
W.J. Peacock of Austrialia's Commonwealth Scientific and Industrial Research Organization,
o belleves it may De possiblie to make use of a "jumping gene" DNA sequence - 2 group of
genes thatl sometimes moves fram one part of a plant cell's DNA to another. Jumping genes -
or lransposons - can be isolated, cloned and injected into a plant cell nucleus, wnere they
Secome integrated intc the cell's chrcomoscmal DNA. If a desired gene, e.g. for resistance to
Tust disease, 1s insertec into the transposon 1t should also become integrated into the pian:t
chrcmosame.
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Tne TTansSpoSons Feacolxk ang nis gFrown nave isclatel. cloned and charaltterizec a~e DNI
segments frar e mElzE CnraueSOmE.  ney conlain the gene for an encyvme. elconcl cenvarc—

genase (AZn. . The AZn gene is & very useflll marker o idenzify cells tnzi have beern success-
fully transformec Wit the transposcns.  Mutant cells that de not relain the Adr encyme will

R

NSt ErOW  wWitnout oxygen. therefore If tpese mutant 2ells are injectel wilnh transpescns
ccntalining tne AZh gene and then cullred in ne absence OF oxygern, only those cells inte
wnicn tne transposons nNave decame integreted will grow. (Sowrce: Genetic Technciogy News,

Maran 1983, Address: 58, Linwood Tiazz, F.C. Box 1304, Fort Lee, KO C7deL. S

DNE prode throws _ight on contre. ¢f amviase ir bariev

Greins ¢f pariey wndergs many campiex intermal charges during the gerinstion process
Luet comverts bariey Inie m&t for making beer or other beverages. Now tlant hormones
contrcl one of tnese changes - formation of the starcr—cdissclving enzvme, alpha-amylase - has
beer. tne otject ¢f research by workers zt Kanses State University (Manhatien, KS,, C.S.
Deparment of Agricuicure (Beltsviiie, MD) ard Netionzl Institutes ¢f Health (Bethesgz, MD).
This very basic researcr is imporiant o wnderstaniing the proceszes zl. seeds undergo ween
they germingte.

Kev tec this research was tne cloning cf DN forming barlev eirha-amyiase gene in
Eschericniz ccll. The DNA, male aveiladle in quantity by cloning, can be used to detect
messenger riNe cocing for zlpha-amy.ase.

Tne finding ¢f the research is that the plant hormone, gibbereilic acid, which induces
productior of alpha-anviase ir barliey seeds, acts by stimulating productior c©f messenger RNA
for the enzyme. This hac beer suspected previously, but the pessitiilty that the hormone
only activated stored messenger RNh has now been ruled out.

L surprising finding is that 2 fazily ¢f genes apparently codes for z nunber of related
elpna-amy.2ses. Multipie genes for storage proteins ir plant seeds are cammon, but e family
cf enzymes is not. (Sowrce: Genetic Technclogv News, fprii 1983, Address: 158, Linwooc
Plaze, ¥.C. Box 130k, Fort Lee, NJ O7C2k, USA.)

Betting on bugs

fter gambling and losing £10C miilior over the pest 20 vears or & project to make
singie-cell protein (scp; for animal food-stuffs by feeding methanol tc bacteria, Britzin's
ICI is having & gc et bg-produces polymers. It has joined Marloorough Teesside Management,
& marketing anc management consuwltancy, LC set up & subsidiary called Marlborougnh Biopolymers
ligitec. MBL is tc market ICI's future lines of bwg-produced polymers, starting with poly-
hydroxvbutyrate, or pht for short.

On the face of it, the decision is odd. ICI's petrochemicals ané¢ plasties division
ran up & trading loss of £130 million ($243 million) last year, thanks to acute overcaraciiy
in the p.astics industry. And phb (to De sold as Biopol), a polyester made by genet.ically
engineered dacteriz, is broadly similea~ to cil-besed plastics like polypropylene. Worse, it
costs two to three times as much tc produce. So why bother?

ICI has twe answers. First, phdb has biological and electrical properties that could
wir it 2 market niche 2s z high-value specizlty plastic. For instance, it is biodegradable
anc biocampatitle (that is, it can be usec in the human body without being rejected as &
"foreign" substance;. AL the moment it is being test-marketec for use in, €.g., surgicet
stiching an¢ pins, bur other materials are already well rooted irn most cf the specialty
niches pht hopes ¢ occupy. American Cvanarid, for one, produces a polygliocolic acid that
nas beer s0lc¢ as & bilodegradable sticnhing materizl since 197C.

Seconc, the mb-producing bugs could be grown on & variety of renewable feedstocks,
_ike staren andé sugar, although 2t present the bacteriz are being fec on methanol. That
sSnouiC make pnd's economics more fiexible than those cof methanoi-besed scp. Eventually ICI
ncpes tnat pht will campete in price with cii-basec plastics. Wnen? Pernaps in 20 vears.

In snort, pht is & long-term gawble, z product in search ¢f a market. Ac one senior

ICI planner put it, the gecision to plumb for pht wes "tecnnology-puliec rather than market-
¢riven". ICI believes tnat it hes & five-year leac ir tne sterile fermentalior~val tecnno-

logy neecec for suer bug-~produced materials as scp andé pbr anc wants to "keep the snow on the
road".




Tne zamble cn pnt Is on & much sSmaller scale than the tig inveswment wagered dy the
company on SCp.  UnLlke most campetliors, ICI did not pull out wien the price of its methancl
feegstocks soared on the back ¢f ¢ii prices in 372 anc 972, It Is now maiing 5C,30C tonnes
& vear, a%t 2 .CSs.

Singie-cell protein now 2OSts twice as rnuch as soyz meal, which was meant te de its
main campetitor. Luckily, there is still some demand Tor scp as z nigh-protein food additive
for young livestock. while ICI nopes ¢ cut its losses by licensing the technology to
netnanci-irich, protein-poor cowrtries such. as Russiz and the Gulf states, negotiations are
gcing slowly ancd the company's sSteriie engineering tecnnigue is probadbly not yet ready for
exporsT.

Depending on iniital orders for phb, ICI hopes to reactivate its 1,000-tomme-a-year
scp pllot plant, mothballed since 1679, to churn out its new phb. PBritain's deparwment of
industry (now the eniargec trade anc industry deparument), which subsidised up to 33 per cent
of the research anc develomment costs of scp, is now doing the same [or pht. (Source:
The Zconamist, 18 June 1983.)

Arn enzyme with many faces

Thermodynamically speaking, organisms are improbable. They are only made possible
by enzymes - biological catalysts that speed up their chemical reactions to a respectable
ievel. Enzymes are remarkably discriminating. fach catalyses a single reaction of a
particular chemical, which is recognised by its shape. This "lock and key" relationship has
ied to the view that the enzymes' own structure must of necessity be wnique and wnchanging,
ané so it is - uswaily. The notion that an enzymne might exist in a nurber of forms decided
purely or probability is anathemz tc many scientists. Yet this is exaetly what has recently
been proposed by Professor Davic de Fosier and his co-workers at Brandeis University, in
Massachusetts.

The enzyme in question i: the zlpha-keto glutarate dehydrogenase coamplex {(KGDC for
short). It is one of the several enzymes involved in the centrzl process of a cell's meta-
bolism known as the citric acid or Krebs cycle. Like all enzymes it is a protein and like
sape it is made up of a number of polypeptide suwbunits (sc ferming 2 "camplex”). But like no
other vet characterised it seems able %o exist and function in a large number of structural
permutations. Therefore no unique structural formula describes all molecules of KGIC.

The camplex is made up of thnree different types of subwnit each with its own enzymic
activity. The first type forms a core in the shape of a cuwbe. The two remaining types bind
to the surface of the cupe. There zre four binding sites symetrically arranged on each of
its six faces. The distribution of sites has the same symmetry as the cubic core, but the
occupancy of sites by the two subunits is fairly haphazard. Combinatorial analysis has
snown that there are no fewer than 124 896 structurzl iscmers possible for KGIC.

Enzymatic catalysis involves the breaking and making of different chemical bonds.
The received wisdam of biochemistry is that active sites in complex enzymes are close to one
another, so as to facilitate the movement of intermediate structures among the active sites,
rather like a production line in a factory. The de Rosier team argue that this need rot be
true if an active site n one part of the molecule can affect other sites on the camplex in
suwch 2 way as to facilitate movement of intermediates between sites.

Any advantage bestowed con KGDC by its peculiar structwe remains a mystery - but one
possiblity is that a molecule with 2L separate binding sites will be muwch more effective at
ricking up very amall quantities of substrate. (Source: New Scientist, 28 April 1983.;

Better plant regeneration - kev to plant genetic engineering?

A new technique for regenerating normal plants from plant cells containing foreign
genes may play a key rcle in genetically engineering higner plants. Two teams have co-
operated on the research. One is headed oy Marv-Dell (hilton at Washington University, the
cther by Andrew N. Binns of tne University o Pennsylvania.

Breakthroughs just made now enable molec:lar bioclogists not only %o introduce foreigrn
genes into higher plant cells but alsc o zause the genes Lo express - that is, to produce
protewns coaec for by tne foreign genes. But this tectmigue must now de linked W a method
tnat Wwill permit transformed plant cells o grow ints compiete, fertile plants if genetic
engineering of higner plants is ¢ becane 2 reality. Jeff 5chell, Marc van Montagu and
others at the Free University ¢f PErussels in Pelgiur have aireacy reported a method of
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e_2s CTN thet the new regenerziion proceiurre
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transformed tlant Q&lls, out XEnns
WOTES wWLlh nearliv el -25 ContElnlng IOrEign k. LT SOnIT2ST IC Tne suner
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wricn some ¢f the cells develor Inie Ss100Ls, C©fF wnicn & fraction develops inte
canolete planis.

Flanis regenerztel v Lne procedure Znns and Tiltorn nave ceveloped retéin tne Ll
—engtrn ¢f TDNL that inserts Itsel! intc tne plant cell': ~hromosomal DRL.  Normallw, T-DN&,
wrich 1s g portior ¢f the TI plasmid irn hfgrobacteriur tumefacients e nmicrodrganiss producing
orow. gall Tumors In plants! will Cause p.ant CeL.S COntElning it ¢ develop intc umors, net
canplete plants. Einns ant niltor overcame tlls cifficuliy by inserting an antitiotic
resistance gene nic e T-DNI seguence &t & point at which the insert inactivates & key gene
in T-DNA Pnc rnincers tumor formmetion.  Schell ant ver Montagu preventec tumor formeation by
elizinating larze fragments of T-DNA. I &ll cases, the wltimate &im is ur insert z foreign
gene intc T-DNi, integrate botrn Inic the chromosome of z plant cell arkl regenerzte the cell

intc & camplete plant with the foreigrn DNL gere in every cell, wnere it mzy be expresse anc
passec on & the progeny.

Tllton - winr Monsento researchers heve given credit for making their recentlyv acquired
ability tc make higher plant cells express & foreign gene pessible - was responsible for pre-
pering plastids for transforming prlants. Bilnns and his group at University of Pemmsyivaniz
cif e irfection and piant regeneration work. (rniltorn pilans o move fror Wasaingtor
University tc the U.S. subsidiary ¢f Ciba-Geigy (Greensborc, NC), where she will head w &
research grouy for mclecular ticlogy in higher plants.

& number cf other research groups are a2isc working on genetic engineering of higper
piants. For exarpie Cetus Macdiscn hnas propagated three generations ¢f tobacee plants
reveining foreigr. genes introduces through genetic engineering. One of the key scientists irn
trnis programme is Keoneth L. Berton, whe wes until recently z member of Chilton's group at
wesningror University. Cetus plans w have its first geneticelly engineerec crop plante irn
commercizl use witiirn tnree te five years.

Insteas ¢f introdueing the Ti plaszid inte plante b infecting ther with L. tumefaciens,
Kuniniks fSvenc's group at the University of Tokyo has converted the bacterilL's CELLS into
spheroplast by remocing their cell wellis enzyvmaticelly. Spheroplasts can ther be fused inte
plant protoplast cells (waich have had tneir cell walls removed the same wey). Polvetnylene
glycol or polyvinyl aleohol proamote fusion. Other bacteriz, suen as Escherichiz coli and
Rrizotiur leguzincsarum, have 2iso beer introduced intc plant prctopiasts the same wey.

Sowrce:  Genetic tecnnology News, March 1983.)

Membranc Syslems

The use of synthetic polymer mexbranes offer & range of advantages ir cell recovery and
manipulation in tictechnology. Membrane systems allow the wninterrupted processing of very
ifferent quantities of liguic. Membrane systams are ciosec anc produce no aeroscls, which
is very imporiant in work with vulneratle organiaes. Once the syster is working, the process
rns throug.: autanetically to campletion. Membrane systems are very quick to set wp, versus
centrifuges. Membrane processes can be built up frox laboratory madels to full production
sizes. The range of menbranes used include mexbrane filters, W trefiltration membranes,
€iziysis and electrodizlysis merbranes arnd menbranes for reverse ogsmosis. (Source:
Tecnnology Update, 21 May 19583.)

Microorganisr mines copper without making acicd: metals snared selectivelv rom waste

CouTlion

Using silver as & catalyvsi, & microorganist that extracts copper frar copper sulfides
anc twrns tne  suifides intc elementel swW i insteac of swfiric acid can sve mining
caipanies 2t least five tc 1C certs z pownd in extraction ccsis, according t¢ E.C. Research
al Vancouver, Canade, & not-for-profic foundation that does contrast research for govermment
anc incustry. Canace's federel an¢ provincial govermments are backing the work witn
$150,00C. anc (anadian and internationz® Tining companies have investec $300,000. FPatents
nave peer. fi.ed [or the process.

Erizisr Cclumbiz mining campanies produces about $UEZ milliior wortr of copper ore last
vear ov crushing the rock, tner. separating cut tne copper-ricr fractions by flotation. The
fires ther sent the concentrates tc Japar for smelting and refining. By the new catalveiac
process, tne copper-leacning bug Thiobacillus ferrooxidans can extract copper for 25 te
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30 cents & pcunc campared with the = centc & pouwnc it costs W 4¢ tne jot in Japen.
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Jatii now, for eacn torn of corper T. ferrocxidans leached fram Cre, about tnhree OGS
7 saifiwric acid were produeed.  As the acid pellutes the enviroment, there was _ittle
incentive to pUt tne organisn W Work on & large scale, DU now one can make the bug Stop
the oxidation of sulfije at elemental sW.fur, and ennance extractions Sam 50 per cent ©o
3% per cent or beiter, inereby decreasing or eliminating the need W recover unreacted
zinerals fraz the leacnh residue by recycling. Size reduction, by xilling of the concentrate
% minus 400 mest, may no longer De necessary. Anc cralcopyrite (CufeS,) is lzached prefer-

entially over pyrite (FeSp). (Extracted fran Newswatch, 4 April 1983.)

Recombinant Jrocess coulld utilize biomass component for ethanol

Rising ¢il prices have taken the pressure off efforts tc develop fermentation processes
for converting biamass intc ethanol. Ressarchers at Purdue University have transformed yeas:
Saccnaromvces cerevisiae with an Escher.chia coll gene coding for Xvlose Isomerase, amnd
acnieved expression of the gene. Xylose is the sugar formed by hydrolysis of nemicellulose,
wnich makes up 30 tc 4C per cent of timmass, such as wood and crop residues. Wwhen bicmass oF
this type is hwirolyzed its cellulose is cornverted into glucose. Yeast can convert giucose
into ethanol easily. However, yeast can do nothing with xylose because it does not produce
the enzyme xylose isomerase, which converts xylose into xylulose, a sugar veast can utilize
for ethanol production. The Purdue researchers transformed veast with the Z. coli xylose
isomerase gene, xvlk, eariier, but the gene would not express, that is, produre the enzwme.
Recently the researcners nave modified the xylA gene by removing its pramoter and substi-
tuting a veast TrpS pramcter. The modified gene does express xylose isomerase, but yields
are very iow. The next step is to try a different yeast pranoter tc gain a higher level of
expression. EBEnd result would be a yeast that could convert hydrolysis products of both
cellulose and hemicelluicse fram wood or crop residues into ethanol. (Sowrce: Genetic
Technology News, June '983. Address: 158 Linwood Plazz, P.C. Box 1304, Fort Lee, NJ 07G2%,
CSA. !} :

Focus sharpens on how to use moiecular biclogy to make electronic chips

Concepts of Jjust how molecular biology might be applied to fabricating electronic
devices seem to be getting a little clearer, but nc one at the Second Internationa: Workshop
cn Molecular Devices, neld at the Naval Research Laboratory in Washington last April seemed
ready to actually try tc design and fabricate a "biochip"” yet. Molecular-scale electronic
devices - whether made tiologically or chemically - would open up possibilities with vastly
greater capabilities than silicon chip-based computers now available. They might aisc be
cade compact enough to implant in the human body, where they could be connected to the
nervous syster tc ennance memary, restore vision or improve cother functions.

One picture of wnat a biochip might be like is a device constructed on a framework of
protein molecules. Other molecules attached %t the proteins would serve as conductors
ané form the switches and othar elements of the chip. FPorpnyrins {like heme or chloro-
phyll), which are {lat molecules with metallic ions at their centres, are often cited as
possibilities. Cbviously, designing a protein molecule with the proper groups attached
at the right places on an accurately folded peptide chain - and then building it - wiil be a
formidable task.

A start on the problem would be to learn how to put the structure required into a
two-dimensional structirre one molecule thick (2 monolayer). (Source: Genetic Technology
News, June 1983, Address: 158 Linwood Plaza, F.O. Box 1304, Fort Lee, No U024, WOA.)

Zioelectronics

Scientists in the field of bioelectronics are irying to develop a molecular processor
w develop computers built wWwith suweh minute components that they would be 1 ap in size with
10 miilion times tne memory of present hardware. The probler is that circuits are pecaming
more dense and the wavelength of optical light used in present day etching tecnniques will
soon be longer than the circuits being drawn., New tools such as X-rays and electrorn ion
beams will De needed but these will be toc expensive to be commercially viacle. K. Metzger
of Mississippli University i1s working on a molecular switeh consisting of a synthesised
rolecuwie with 2 electrons and 2 protons which change positions when a suall electric charge
s given. Other scientists suggest using organic materials suen as monoclonal antibodies
and protein. Using proteirn as the supstrate for metallic circuitry would produce chips
10C,00C times more densely packec than currently obtainabie. (Source: Technologv Update,
3C April 1983.)
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US invests ir tloslectironics

The American govermment W2RlS (¢ DUt Roney inte tioelectronics. A meior Jongressional
cauTiiiee nat asKel Ine nEVY I Atk & rOROSE. onW tne recentlv-produced (95 nudges
recuesiing Support for an arez tnar coull rage Sra simple pigsensors o (wltimatelv)
casrilex tiocomputers.

The US navy's propesel inciudes $2C miilion for 198, §3¢C for 1955 and
4% million for 195, L Large pert of thet will probably go to & smaEll, entrepreneuwizs
company in Meryiand called Gentronics, wnose management is in the process of casting its nets
rcore widely In the nepe ¢f f‘;nan"'e; sipport fraz overseas. The company Iirst receivec
worldwide {and controversizl. putlicity with the tic patents 1t received in 1678 for maidng &
crude "proteln" c¢hip.  Its work 1t zimed a2t expieiting the specific bonding capacities of
pclecuies e maks DU ti-lavered gevices frar & wide range of meterials W azt as electronic
devices. Gentronics, which has recently gone putlic i- the US through the accuisitior ¢f =2
snell start-ur firm elready traded o the US OTC market, has delineated five different areess:
riomoiecular elecironics, tiomerbranes, bicsensors, tioconaucteors and prosthetics, ancé hopes
o explcit its oeve..o;men: with larger campanies throwugh REC partnerships, & melhot in-
creasingly used in the US by small, nigh-technology firms. Gentronies hes ziready had telks
with Belglwm or ‘\Jndins for certein areas. Any exploitatle research woulcd ther De commer-
ciziiseC tnere. The neputlic of Ireland &lsc moldés possitilities, particulariy with its
programme of grants for RAL. (Extracted frar Technology, 1€ Mey 1983.)

Trom geneticallv modifiecd methviotrophs, & market basket of products?

} gene-transfer syster for potentially usefl bacteriz that grow on the cheapest anc
pures: substrates availatle - single-carbon methancl and methane - n2s beer, developed by
picroticlogist Mery L. Lidstran &l the University of washington, Seatile. She reported ner
work Wt the one-terbor—eating methylotrophs at this year's Blotechnology for Fuels anc
nexicals svmposiw at Gestiindburg, Tennessee.

The systexr's initizl velue may be in maiking bulk chemicals sweh as organic acids,
vitarins, and ainc acids.

T™e first applicatior is to make more camplex chemicels frax simpie substretes, but
there is ipe potential, once the gene-transfer systex s worked out, tc make any produc‘. for
weich the gene is aveilable - human growih hormone, interferon, insuiin, or ome of the
blood-clotting factors. (O the methylotropns couwid carry out new conversions, such as taking
Xy.08% tC ethancl.

Imperial (hemicel Incdustries in England is zlsc working on & recombinant-DNf systex for
methylotropns. ICI is engine2ring its Methylopnilus metnylotrophus, whichk it now ma~kets in
its wild-type state as & single-cell protein, Pruteen, anc mes contracted with Dr. Bwe
Hollowav of Monesh University in Melbourne, Austreiiz, to do gene transfer work or the same
organisc.

Dr. Richard S. Hanson, cdirector of the University of Mimnnesote' Gray Fresh Water
Biological Institute in Navarre, Minn., is developing a gene-transfer systex in the
metnhylotropr Methviobacterium organophillur. ICI has expressed in M. methvlotrophus the
Escherichiea coli gene for giutamase dehydrogenase anc the mammal ian genes for cinhvdrofolate

reductase anc ovaibuxin. Hansor has yet to express 2 foreigr gene product.

Ir, mutancs of the facuitative methylotrop: Pseudomonas AM1, Lidstrar h2s expressed
the single-carbor~mezadolizing genes for metnanol aenvarogenase, malyl Cok lyase, and hyiro-
Xypyruvate reauctase. She cid this throwgh conjugation, the transfer of & plasmic fram one
bacteriun to another viz celli-to-cell contact, bDUL sShe had to use twe E. Coll plaswids to dc
it: one, pRK2073, tha: would not replicate in strain A1, anc another, pVK100, that would.
She usec tne nor~repiicating vector o enatle the replicating one, carrying the DNA she
walleC expressec, tC get inside the host cell and tnerefore replicate.

Her ultimate aim is to put together & genetic map ¢f the singie-carbon-degracing
genes ir methviotrophs and tc develop z vector -vb & strong pramoter te facilitate increased
gene expressior, ir tnese organimus. (Extracted from Newswatcr., 6 June 1983,

Imsroving the splice

To obtein expressiorn, Timetny C. Hall, Agrigenetics' research director, Johm L. Kemp,
wne heacs tne microcicliogy section, anc Norimowe Mr-el, a postdoctoral researcher ir Kemp's
ctner Laboratory at tne lrniversity ¢f Wisconsin, usec as & veztor the same Ti~pilasnic (tumor-
indweing, fror the crown-gall-inducing Dbacteriun., hgrobacteriun tumelaciens, tnat they
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depioves befcre, tut tnis time tney included tne INA cocing for nine aming acids of tne gene
seguence xissing in tne Tirst comstruction. They moved ne gzene o z Detier Locatlion on the
clasic ard ncluaes the pnaseclin gene pramseer. 1o Ly 1o Late Mgy thar they =W
SIrong evidence that tne forelgn profteln Drocduciion was actially driven Dy 1S own pranoter,
net a2 Ti-oramezer. This was a2 peint of contention whern they reported their .atest WOk in
April at tne Cetus - University of ZEliformiz, Los Angeles Plant Molecular 3isiogy Svmposiuc
1n Revstone, Co.oraco.

Wner. H2ll's tear measures the amount cf forelsn protein in the genetically engineered
ca.lus tissue, 1t fings little fuli-lengin of ciin. Most of it is cleaved inte fragments -
eibeit somewnat differently Ty sunflower and tocacco. when he mixes pure phaseclin with
gromnc-ur cailus crown-gell tissue - 2z xocess Timicking exiractlion - the protein degrades,
but Kemp believes that the losses may occwr in the cells as well. This woulcd be one explana-
tlon of wy Monsmanic's gene-stliced petinias exhibit antibiotic resistance from 2 cloned
bacterial gene, wnile researchers have been wable ¢ extract any of the kanamwein degrada—
tion enzyme Srom callius tissue or regenerate Whole plants containing the gene. So far, n
one has reported regeneratiorn of sunflower plants frax callius tissue. (Extracted 2ram
Newswatch, ¢ June 1983.)

E. Ccli membrane gives oxvgen-free boost to anaerobe researchers

vork with znaerobic microorganisms, wmtil mow difficult or impractical, can be easier
thanks to a technicue reported by Dr. Howard I. Adler at a symposium in Gatlinburg, Temn., on
Biotechmology for Fuels and Chemicals. By adding 2 partially pwified Escherichia coll
membrane fraction that removes dissolved axygen frau bpacterial media, Adler, who is 2
principal biologist at Cak Ridge MNational Laboratory, has grown 18 different species of
anaercbes representir - eight genera. He has fiiled a2 U.S. patent application on his process,
with nimself as ass jnee. Adler has tested his membrane fraction on 11 cdisease-causing
anaercbes, including - Clostridium botulinuam, the bhotulisr pathogen, ané species of tne
Bactercides anc Peptcsireptococcus genera, which infect the liver and cther intermal organs.
ALl tnese pathogens grew, and for some c¢f them, detection time was cut in halif.

This is how his anoxic process works: The cytochrome-encyme syster enbedded in <the
E. coli menbrane transfers hydrogen frar supstrates in the mediz to oxygen to produce water.
EGIer puts 16 ul te 20 ul of this membrane fraction in each milliliter ¢f mediux, either fraw
resusperded freeze-dried powder or a frozen suspension. The preparation retains its oxgen-
removing ability for several months, and neither the membranes nor the cxygen-consuning
reaction products are toxic to bacteria. He can therefore grow anaercbes in ligquid-media-
filled test tubes covered with loose-fitting caps, or plate ther on sclid agar containing the
senbrane fraction, then cover them with ordinary agar. These plates are incubated aerobi-
cally.

The ultimate goal is to mandle anaerobes with standard bacteriological procedures
similar to those used for aerobes anc facultative organisms, suwch as E. coli. Adler has
transformed wild-type C. butyricum with DNA fram streptamyces-resistant mutants of both that
organism and Bacillus subtilis - but at an efficiency ratio of only 1:5,00C. Many anaerobes,
notably C. acetooutylicum, make solvents such as acetone and butanol. If one could change
the control mechanian to increase product yield, microbial production of these solvents could
becane economical. ({(Extracted from Newswatch, 6 June 1983.)

Microbizl dustmen clean up toxic waste

few of nature's poisons can compete with man's concoctions for persistent nastiness
Compounds such as nexachlorobenzene, trichloroethylene or polycnlorinated biphenyls (PCBs;
are increasingly building a reputation [or life-threatening toxicity, anc a habit of escaping
frar factories or dump sites to play havoc with the enviromment.

Now 2 new line of research is taking shape in the US tc combat these anc other :ioxic
chemicals that are known colliectively as chlorinated aramatic compounds. Microbiclogists are
binding the new techniques of genetic engineering tc the task ¢f training microorganisms %o
degrade tnese chemicals in contaminated soil and water. Supporting this work are the govern—
ment's Envirommental Protection Agency (ZPA) anc the US Air Force, which are responsible for
cleaning up poisoned cammunities Like Love canal, or cld plants that once maie the herbpicide
Agent Orange.

Organisms are tempting detoxifiers because they have the potential tw do their work
or. site, savinz the expense and puplicity of cigging up tons of soil, and burning or chemi-
cally cieansing it. And because organiams replicate themselves, they could be far less
expensive than chemical or mechanical metnods.
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Tne IP. plans o spend aimosst cone TiLlion dollars over ne next taree vears, L00KANg
for organisme nsl can USe the chlorinmgled aramatics as thelr sowrces cf cardben.  Permans

TNE TOST ILNIrlEWnns EppToacn 1S & prejest, planned by Ir. Jdofm J. Loper, & moiecular genel:i-

218, and prcfessor cf micrdorizliogy et the Unlversity ¢f Cincinnetl in Qnic. Loper nopes ¢
wir funding for tne lae:z soon.

oper is fcliowing ur regent research by severel scientists, particuiarly B, weder ancd
cclieagues ¢f tne Institute ¢f Toxacology in Zuwmien, Switzeriame and Jomm Brocker at tne
University ¢f Acelzide, Austrazliz: wWedber fownd that dogs fel massive doses of one type ¢f
dioxir, TCDI. deioxifnec the chexical with the liver enzvme, cyvocirame piST monooxygenase,
arc Xooker used chick embrves a5 & source of the enzvme 1T rack dow: the messenger RNA
responsitle for procéucing it.

Scientiste &b the ZP- zre eager T see cyiochrame pUSC mor—-OXyEenase wWork on ovher
arapziic compounds cammor tc owr Dolluted enviromment. Loper plans i isclate the gene that
codes for pi5C frax 2 iidbrary ¢f cancdidate mamma” ian gene sequences and i r it iate yeast.
Tne veast wouiC De manipuiates W express the gene anc w manufaczture the enzwme in large
cuanzities, and eventwe lv be atle o thrive on hexachlorobenzene an¢ other offencing com-
powncs.

Tha: much accomplished, the weast presumadly could be spread over Seveso in Italw,
Times Ieacr. ir Mussouwri, and other places wiere chlorinated aramatics sueh as TCID nave
insimeted themselves intc the enviromment.

The EPL won't till the scil with bugs wntil extensive [{ield work shows whether the
cicroorganigrs will wWork outside the iaboretory and hes slready engaged an erinent Dicneer in
the fielcd ¢f tiotecmology tc caumpierent Loper's approach: Dr. A, M. Chalkeabariy, cicro-
ticiogist at the Mecizel Centre cf the University of Iilinois in Giicage.

Galkcadarty is comeentrating first on organises he sereped w frar love Canal and
other American dumpsites. The organisms hac learned to live on 2,4,5T, one ingredient of
the infamous Agent Orange. Working frar these, anc with microorganisms he is clltuwing in
ris laborziory o metabclise related compounds rar the chlorodioxin group, Chaicrabarty is
seeicing & single culture that can degrade 2,4,5%7 to the point where heavily contarinatec
scil can be returned in @ matter cf davs to healthy soil that can support plant life. Fra
his microbizl mix, he hopes to find the plasrtid DNi responsible for the degradative ability.
He can then arx . arsenz] of microorganisms with an inherited lust for a variety of dioxin
campowrds.

Te (8 Lir Fomce has zlso latched onto microbiology as part of & large pollutien control
programme mr: by its Engineering and Services (Centre at Tyndalle Air Force Eese in the
Floride pennandle. In one project, scientists at Wurtsmith Air rForce Eese in Michigan are
taking their first clcse look at an organisr that was found happily growing in the processing
tower of z mecnanicz)l device for cleaning trichloroethyiene out of contaminated groundwater.
Trichloroetny.ene is & toxic industrial sclvent.

Dr. James Tiecje anc Dr. Stephen Boy at Michigan State University, are awaiting final
approval cf & grant tc support fu-ther research of a2 startling and previously wnknown
anaerobic organism, which they found in sluige fram & Michigan sewage treatment plant and in
lake sedimentes. As ve: unnamed, the organiss performs 2 novel trick - it renoves the
chiorine atar frar the chlorobenzoate molecule, making the resulting benzoate compound
viineratlie o fu-ther degradatior. by know: aerobic microorganises.

jotnowugr. criorobenzoates pose little risk to the enviromen:, this dgechlorination
magic mignt &isc work for other chlorinated compounds: dioxin, hexachliorcbenzene, FPCE,
z,5,5,-7 arg tneir irrepressible classmates. In the long mun, it is hopec¢ tw pinpoint the
gene tnat conducts this sleight-of-atom, anc join other microbioliogists in the latest
pIsuit of the perfect microbial dustmern. (Source: New Scientist, £ Mzy 1983.)

Microove-made deicing agent to substitute for selt on winter roads

Fleld trials in owo 3tetes of the USE this year anc next will test 2 noncorrosive,
cioaegradatlie bpacteria-produced substitute for nighwey deicing seit. Working under & half-
rillior~ac_iar R&D contract frar the Federel Highwayv Administration {(FHk), scientists at SRI
Internal have identifiec & fermentatior method tc produce calciur magnesiim acelate irn large
guantities fram ciamass feedstocks suwerh a2s corm,




To cammerciz i ize the rocess will recuire devellping & nore efficient zutant sirain

183 agetis a...... Lae Waln
20ST iller In caxing celolir magmesiwm acelate  QMA,. ._'s prorvrietory fermentation
crocess. the Srganisc corverts sizgle sgars T acelic iZ. wnicn Is essentially wne oniy
Srocuet ciner tnan new cell Zass thet LU froduces. The farmentatlion melnd uses conventional
ecrmigues o convert corm w simgple sugars, then ferments these I acelic ecic. J. thermo-
aceticuwr was cnosen for the preject decause It pracuces 31 per cent of theoreticzl maximium
vierl.
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2f 2n znperchic spsteriim, C[lgostridilm ngrmoacciicm, W

QML procuced fram 2 corm grain feedstock wWould cost oseven or eight times mare than
Salt, but wnen the cost cf salt damage w the hnighway systex and the enviromment is Jaclorec
in, use c¢f OMA 2ould be justified for special applications, such a2s areas where szlt muneff
is po.luting weter supplies or tc protect the decks of nighway oridges. A preiiminary THA
sty Sinds, mereover, that Mh 1s more solwle than selt and =0 woulcd de more effective at
deicing roadwey and bridge surfaces at ijower temperatures.

Sxtensive use of cnloride sait deicers - about nine miillion tons each winter - has peen
a2 mejor cause ¢f deteriorating the naticn's transpor:t infrastructire. Some estimates put the
cost of repair at $47 billion, he adds.

In February SRI delivered 200 tons of MA produced by conventional means to state
highwey departments in Micnigan ancd Wasningtor for deicing road tests. FHA considers OMA one
f the most pramising salt supstitutes, Maryimowsic s2ys. t is nontoxie, noncorrcesive, and
the acetate ion readily degrades. But it is available now only as a specially chemical in
limited quantities at nigh prices.

™This would chenge if z mutant strain of . thermcaceticur could be isclated that was
able %o churn out the acetic acicd at & pE of S or 0 ratner than the .i7 the wild-type
organisr tcrlerates. The lower pE is necessary because the magnesium u.ides - one of the
canponents of OMA ~ won't dissolve and react in alkzaline conditioms. If FHA Jwnds further
~esearcn and SRI wins 2 new contract, the scientists plan tc tailor-make the low-pH, high-
vieid mutant by conventiona® selection procedures rather than recamtinant DNA.

t is also reported that Union (arbide researchers, seeking a cheap wey tc make acetic
acid, have developed a mutant organism that can tlerate a pH of 4.5, but it doesn't produce
mueh acid. {Source: Newswatch, 21 March 1983.)

EPA aims to shoot down dioxin, funds scientists at three research centers

Ingineering z microorganiam that will eat dioxin is Dr. Ananda M. Chakrabarty's latest
assigment. The University of Illincis microbiolegist said during an intermational con-
ference held at Cologne, German Federal Republic, in April on genetic manipulation that the
U.S5. Envirommental Protection Agency (EPA) nas awarded him a three-year grant for $264,000 to
produce a bug that will break down the deadly charical pollutant.

The agency is ailso supporting dioxin-degrading research at the University of Cincinnati
and Battelle laboratories in Columbus, (hio.

The first step in hakrabarty's project wes to develop a minichemostat to deal with
very small volumes because of the material's extreme toxicity. He will have to run this
continwus cultre non-stop for a year o more to select microbial streins before seeing
results. His strategy is to develop any microbe that will degrade dicxin. For cpeners, he
is working with Pseudomonas cepacia, a natirally occwrring soil organiar he has aiready
engineerec %O break aown 2,%,5-1, tne refractory camponent of the defoliant Agent Orange,
2f wnich dioxin is 2 production by-product. Like dioxin, Agent Orange is 2 chlorinated
aramatic.

(haicrabarty's P. cepacia scil bacterium could in principle be modified t break down
other cnemicals besides ¢,4,5-7. However, as an aerobe, it depencs on an adecuate Supply of
oxygen, sc can live only in the top six inches of soii, well awav {ram came toxic chemical
deposits 100 feet Or S0 below.

The Illincis scientist plans tc improve the efficiencv of the microbe Dy constructin
a plasmicd that codes for tne enzymes that attack 2,4,5-T and can migrate o other species of
scil organists, such as Arthrobacter and Ac*netobdcte" To do this he will use &z f‘osnic:
veclor wnich nas the aagvantage that 1. will accept large amaumnts ¢f DNA and move easily in
cther bacteria. The genes being deait with are often around 20 kilopases long. Genes rnave
already been clonec into the vector that degrade chlorobenzoate, a decamposition produc: of
polvcenlorinated bipnenyls (PCBs;., 3But without practical field trials, development of tre
tcxin-degrad ing micrcbial strains cannot proceec.




—rem.

- -~ ~, ~ -

e cf Cinginmati €
orcfesser of onvimstmoniel oealin.
_iver en=y—es Ln tne wegst Sacenarxs

- vear agt, the I2° gave =i

crcoiclogist anl mclecuar genelicist Jom T, Loper &l

- . -

. LT Tmsue Zic -r-—ae:"a..;:;o.. mesezC. LPer, elsc

1T EtiETIiing WOEXTTess Ui oviudirwee T=450 marmellien
JoVoes CereviSias, WLiloh fan llve It s, Some cf lnes

enTymes Cecrlorinzle argmeEllil SIEDCUNaS, &N [oDer wenlis W o lnescperéle ther inic tne veast

svs*e: ihnatl oresks Cown siziler
orlon nzene gnt s

wWotno oz §%,000 ZRL grem:,
Lowetes, i, IS ITYIIE o

regenergle & poantl thnel lakes o
4 -

cEpoIXs - pentachiorophencl, &

experimentes wmsuccessillv with
Newswaion, 2 Mavy 1983

Prrelvsis ges oo sclid wastes

T oametnanaticn ¢f pyrclvsis ba..
ol fcr 0z. The tions necessery o upgrade pyrolvsis ges

nelwel ges, eceoriing W Dvmatv

S nas vel

agrenis. ne 1S WOrKENS wotn the Cionin sUrogEtes. hexa
Lo clone & FL50 gene intc §. cerevisiae.

researcher Me anie I, Zlavis e HEtielle _sborslories in
N pUtatisn selection ¢f milgwees tissue-cultires cells ¢
o oreaks cown ¢ioxin., She it now wWorking wilh SWrrOgate
gefc_iant, anc the iInsecticide _indane -~ Dbyt last wezr
nexasr.orcoenzene, arnk insclwtle fingicije. (Extractes fram

procwces Hrao so"ir; w2stes proéuces 1Ow-CeSt Synthetic

wC zipeline cuelity SKNC mer be aceamplisnel in "“‘"VT.IC or ticlogical processes. In the
_eiter, the pyrolvsis gas Is purged intc @ buwble column conteining selected anaerotic

Cioroorganises thnet periorm tne

snift comversion ant methanstion. AZvantages cfi i

metn2nation versus cataiviic metn2nation incluwde adapetability w &y mixture cf pyrclvsis
gases, Insensitivity te oo.sa'..ng bv s fir compownds, simplified gas cleamp, ability w

utilize nitrogen contaminantis,

wilizztion cf reaction pest tc form cell mass, and

pinime” weter use. (Sowrce: Technclogy UpGate, it May 1983 ;

New power source?

L University c¢f Toxye research

¢l proein - aciin anc mvos;n -

oe,wee.—. the nick myo finers,

wWitn tnese flpers is ra;se: w e

cirection ls cawsed, as the asiin

teaz may nave fouwnd z power Sowree 0 De used W make &
idget engire by using the neturael movement inside every living cell. The tear fownd that
netrz. rovements founc in cells a2re generated by mutusl meleciyiar actions between e Kinds
nicrh forw fibers. When the siender actin fibers push ir

o~

causes & contractiorn of tne puscles. Wien z soiution

rvain level, & perfectly regular cireular fiow in 2 fixed
and¢ mvosin react witn each other by conswming ATF, ar

energv-creating  tiochemicel  carpownc. This embrvonic bDiclogicel engine is very fuel
efficient wher turning chexriczl energy intc physicel energy. (Source: Technoclog: Update,
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AuStrz_ia - Pinpcints genes for svmticiic nitrogen fixaticn

Mcre than mest acdvanced ocowntries, austrailz cepends upon bagterizl nitrogen fixation
ratner tnan swithetis nitregen fertilizers. Jom Shine, of the lentre for Recomtinant ONA
Sesearcon, Austrziizn Netiocnzl University . l2moertz, Australla, and nis co-wCrkers nave prodec
genes responsizle for some of the Iirst steps in establishing the swmbictic relationshiiz

Setweern rnitrogen-Sixing mmizotiat bacteriz anc clover zlants. zrge plammiss in Rhizobium
P 3 - P - 3 e - S - 3 -3 3 b " rmie - Yy
trifoli, tne bacteriwr responsible for nitrogen fixation in clover, ccntain the genes Ior

20tn nitrogenzse encyre and for the dacterizl contribution to formation of nocules in the
slant rocts. Tnis Is simiiar W tne symbictic systexr in elfeifa.  Generzllyv, r~nixcbial
bacteria will fix nitrogen only when they are established inside nocdules formed in the rocts

P

cf legume pianis, sweh 2¢ cliover, alfaifa, or soybeans.

Shine's group 1s  searching for genes responsible for each ster of the nodulation
process. Their approach invaives detectlion ¢of nodulation genes by zausing 2z mutation in the
tiaszid DNA with the TnS transposcn. The transposon interrupils z gene's DINA seguence by
ingerting itseif inzc the DNA omein and inastivates the gene. If the bacterium containing
the mutated gene will ot perform one of the nodulationr steps, then that gene is obviously
invaived. Once identified, the umutated gene can be isolated and cioned and inserted into
the mutated Dbacteriuwz. If the mutant then functions normelly, the gene's f{uncticn is
confirmec.

Sine has alsc transferred DNA seguences containing genes respensitie for nodulation
oy R. trifcii intc cdifferent Dacteria, other rmizoblal opacteriz and also Agrobacteri
species, that ncormellv do net produce modules in clover. He has been adble C make these
Sacteria infect plants and procuce smail noduies, but the nodules dc not nave the camplicated
structure needec T provide an envirommen:t in wnich the nitrogenase can be produced and
catalyze nitrogen fixation. Aithough he has identified genes invcoived in the noaulation
orocess, Jiine has nc idea what the genes® protein mroducts are or exactly how they functiorn.
{(Extracted frar Genetic Technology News, March 1983. Address: 158 Linwood Plaza, P.0. Box
©304, Fort Lee, NG O7C2&, USA.)

Australia - Humar Sirth normone agreement

Genentech, the bdiotechnology campany frar the United States has signed an agreement
with the Howar¢ Ilorey Institute of Experimental Physiology ancd Medicine in Melbourne for
cammercial deveiloment of the human-birth hormone, relaxin. The hormane has great potential
for aileviating rroolems during chiidbirth and, perhaps, in the treatment of arthritis.

The dea’. fcliows the recent announcement ¢f the production of a pure form of the hormone
Cy researcners fror the institute, .- using genetic engineering tlecmicues. Genentech outbicd
rivals fran Japan, Britzin and the United States.

According to Dr. Derek Denton, director of the Florey Institute. the agreement with
Genentech should allow clinical trials cf the hormone to begin within twn years. It could be
on the marke: within four years. Under the agreement, the institute w.ll receive royalties
if Genentech successfully markets the normone. (Sowrce: New Scientist, 7 April 1983.;

austra.lans engineer vector i¢ transforz grain crops

Plant sclentists in Aistralia are developing a vector they hope wiil make the genetic
engineering of corn anc other cereals a reality. Over 50C pecple whc attended the Genetic
Manipulation Impact on Man and Society meeting at Cologne, FRG, in April, heard now trans-
posablie e_aments in corn INA, so-calied Ds eleaments, could De turned into vectors for trans-
forming monocotyledonous crops. uch a vector, lacking in monocot genetic engineering, coulc
Plug the gar tne Ti plasmid may fill with dicotylecons such as tcoaccc, tamatoes, and deans.

Tr. Jiz Peacock, chief c¢f the pliant industry division at zthe Zommonwealth Scientifi
ane Incustrizl hfesearcr Organization (CSIRC) in Canperra, reportec or Nis wrik with mutant
strains ¢f 2orn containing Ds elements wilten their aicohol denyarogenase [ ADH, gene.
Peacock nas isclatec and clconed the Ds element and ADH genes inte Iscnerieniaz coll. Ulii-
mately, ne will Irv nicroinjecting the elements, containing foreigrn anc Aln genes repackaged

in Z. ccl:i piaspics, cdirecily inZo the cytop.asr ¢f single corm cells.




.

Aowever., Integration ¢f D= elemenis inic the cort. chranssome depends on the Dpresence

L LCENSDOSEIL€ ELEment, AT.  negeni.y clonel at tne (2rmegle Institute ©f Wasnington
=liizore, Md.. Ac rmey bDe uselul for transforming otner cerezls sueh as wnesi and oariew
1T Wil transpesetie elerents nave nol been identified.

Micrginjecting engineeres IS elements Intc & corrn cell couwll be difficli. The Is
e.ement orly transforms & cell wnen I Is inside the nwcleus. I the wey 1t coulcd easily be
gegradel oV entymes In tne cyioplast. The tiggest nuwrdie will be growing the genetiza’ly

z_tered corm oell intc e matwre plant. Ir. harles I. Green, research direcior &t Molecuiar
Senetics, Inc., in Mnneapclis, Minn., has deveioped mature ceorm plants fram aggregates of
cells grow: in suspensicn ciliuwre. Iy choosing cells frax the embrwvonic part of the corn
seed. tner zareftlly adjusting tne amowmt ¢f proline in the nutrient mediur, he can Erow
friacie exbrvonic celius inle adwlt piants. The wtimate goel is & <ngle cell usable for
zenetic engineering and somatic hyoridizetion. (Scurce: Newswaten, £ Mav 198%.)

AuStre.le -~ Sovernment LicteChnology Dprogramme

hostre’ian goverrment is Likely e establish z nationzl tiotecnoligoy programme tc fund
specizlist research groups at wiiversities and e estadlisr five or sx world-ciass bio-
tecmclogy researcn centres. Initial finmding mey be $Z million, pernaps more, rising te
$1 million within three wvears. Australiz 2lsc wants tc establish z vesture capital marke:
for financing nigh tecmologv firws. {(Source: Genetic Technclogy News, June 1983. Address:
15€ _inwood Piaze, F.C. Box 1304, Fort Lee, NG C702L, USk.,

Canadz - tiotechnologv plan gets & cnillv reception

ror vears the {anaiian govermment nes considered pramaiing the deveiomment c¢f & bilo-
TeCmology incdustry through research grants. At one point, Canade deciined W join in &
researcl effort sponsored oy the United Netions. Now, im gz surprise move, The goverrment
has unveilled plans tc Amnel more than $8%1 million inte tiotechmeclogy researeh. Egually
swrprising, the pian is running inte some sharp criticisr.

Under the latest propossl frar Ottawe, the biggest part of the funding w21l gc ic
construct & $50 million laboratorvy in Montrezl, which will be the cormerstone of Canada's
biotecmology strategy. The strategy calls for efforts to be focused, at least initielly, on
anima® diagnostic chericals and vaccines, bacterial ore leaching, pest control, nitrogen
fixation, and genetic engineering. Areas of prime interest tc (anadian industry incluie
forest products, food processing, mineral recovery, high-vield plants, microbizl fertili-
zetlion, and hezlth care.

Construction of the tiotechnology centre will begin by the end of 1983, with completion
scneduled for late 71985, It will have an anmnwal budge: of $40 million and & staff of 220,
including 6C scientists and 120 tecanicians. Canada's National Fesearch Cowncil will hire
the researchers and adcinister the —esearch centre.

Canadz declined teo bid on e proposed United XNations biotectnology centre after con-
ciwding that the facility would have been o costly and would have focused on biotech-
noiogical training and research which would have been of less value to the Canadian econamy
thar 2 Canadian-sponsored centre. Several (anadiar cities, including Montreai and Toronic,
hac pressirec Ottawe t¢ tic on the U.N. research facility.

Tritice ¢f the _atest plan contend that the govermment's approact. is napnazarc, designed
primerily as ar empioyment measwure for the vast pocl of tecnnicians put out of work by the
deciine cf (Canade's pharmpaceutical indusiry. &t decline, they note, was brought abouwr
largely ihrougr the removal in 193¢ of patent protectiorn for drugs, wiich prampled @ number
c¢f mtinationgl drig companies two close their (Canadiar research operations.

Critices elsc contend that there is gz deartr ir Montrezl ¢ the sort cf industry experts
needec Le8 give proper commercial direction to projects. (Extracte¢ fror Chemical week,
25 Mav 19830

Fegerz: neputlic ¢ Germany - Erzin drair threatens progress

ks in ociner European cowntries, tnere are widespread fears in FRGC that the country
migns fall benind ir the fast moving fielcd of viotechncilogy. The agreement betweer Hoecns:
an¢ mervard University tc cooperate ir work done in the Unitec States has therefore causec
conzerr, altncugn oecisiont by the cther wwe large cnexice]l groups e Suppor: research
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dcne someinlng o resiore conlidence. XJyer nas agreed 0 provide
vears e Ine Mex Planck Institute MPI! at Cologne Sor researcn in
oreeding, while DA will unc researcn et meldeiperg for flve years at v . million per

in fact there h2s been z federzl programme or dictechnology since 1976 and last August
tne ther zinister a: the Jederal xinistry of tecrmelogy (3IMFT), Andreas Vor Bilow, proposed
& & per gcent increase in support for this year and a2 racical review for the future. This
task has now fazllen tc nis successor, einz Fesennuber, Wnc prasised to give nigh oriority
tc bistechnoicgy researcn. Nevertheless, the state cf Dblotecmology is still causing
concern, as nas been shcwn 2t the latest zeeting of the senate of Max rlanck Geselischals
(MPG; in Stuwetgart. Pernaps in response o the rederal govermment's call for closer contacts
detween research and industry, the MPG president, Prcfessor Reimer List, has Deen pressing
for more cooperative projects at the Max Planck institutes.

Or. thz cther hand, there are alreacdv nwercus institutes mare or less directly involvec
wilh genetic engineering and biotechnelogy, some with industrial support; for examplie
tiochemistry in Martinsried, bdiciogy and virus research in TUbingen, genetics in 2erlin,
immunciogy in Freiburg, experimenta: medicine and biophysical chemistry in Gdttingen, cell
biclogy in ladenburg and selective breeding at Cologne.

Arong the Linder, Baden-Wurtembwrg is providing M 3C million for new facilities at
the University of Heidelberg; in Berlin there is co-operation between the authorities and
the pnarmaceutical firm Schering with MPI for molecuiar genetics. Support fram the linder
is also being given in Mmich and Cologne.

T™e main concern at the MPI senate meeting was the shortage of suitably qualified
researchers. Many have joined the brain drzin across the Atlantic and more resowrces are
needec w stop and eventwally to reverse the flow. ALthowgh these are expected tc be
provided by the federzl ministry in part, it was felt that suwch funds should not be
cnannelled into large state research centres. Thus biotechnology will do little to help BMFT
o solve the problem of what to do with those centres that have outlived their original
purpese. (Source: Nature, 271 April 1983.)

FRG Researchers develop new genetic engineering technigue

Although at present Japan and the United States have a considerable lead over other
imdustrial nations ir various areas of biotectnology, it would be mistaken tc expect news of
successes only {ram those cowntries. Elsewhere as well noteworthy achievements are being
made, for example in the laboratories of the Association for Biotechnology Research (GBF) in
toeckheim near Braunschweig. It is here that in recent years the genetics section in
particular has drawn attention te itself, such as through the development of the so-called
coamic method, for example, which could became an important tool in gene technology.

For the injection of the DNA material into the bacterium, this method uses so-called
bacteriophages. These viruses, which are only a small fraction of the size ¢f a bacteriur
anc which are compietely narmless tc people, are bacteria killers, as their name already
signifies. They can attach themselves to a bacterium in relatively large numbers. The gene
chain which is accanmedated in their heads then pours out into the interior of the cell and
uses the celiular apparatus for its own propagation. In this process, the bacterium perishes
as a rwe.

The prereguisite for the development <f the cosuid ‘technique was created by Zriti
scientists, wnc succeeded in removing the intrinsic DNA fram the heads of bacteriopnages,
nore precisely those of the dacteriopnage named "lambda", and then filling them with foreign
DNA. The Braunscnwelig gene technologists were then able t produwce a sort of optimal
transport plasmid. It is very short, so that it can accammedate mucn foreign DNA, and it
contains above all a "cos" site. This could be called the "splice" site of the ring. It i
the prerequisite for the piasmid being able to be incorporated by the bacteriophage nead anc
iater, after the bacteriophage attaches o the bacteriur, for being injected by this intc the
new nost celli.

The bacteriophage is thus usec as a vehicle. Since aside fram the plaanid forced upon
1T the dacteriophage 20es rnot contain any DNA which could be dangerous to the bacterium, the
sacterium al does not suffer any Jdamage because of tnis bacteriopnage attack. The injected
erLargec plasnid is thus propagated along with the bacteria and can develop its intrinsiz
activities. Since the coapid technigue 1s still in its infancy, 1t is difficult to properly
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Nacnricatern. 12 November 1982,

TAZ - New process tc fuse numan ce_ls has peer developed

Gene transier a production ¢f monoclonzl antibodies will be facilitztes by & new
orocess, developed by U. limmermanr of the Nuclear hResearch Cenire {(Juelich, FRG), wnich uses
e.ectricity o fuse the cells. Substances within cell weils are encapsulatel more easily
tharn wiin cirrent methoas. Tiectrofusion exposes cells W & iow-level, non-IKmogeneous
e.ectric field tnat orients the cells intc e circle. £ cdirect current pulse opens pores in
acjcining cell wells, allowing & mixing of cell contents ancé their fusion. The permeability
cf z cell's outer well car aisc be changed DY the method, ellowing substances the size of
genes 1o be encapsulated. rlectrofusion is 10,000 times more efficient than current methods.
(Sowrce: Tecnnciogy Update, 27 May 1983.)

TR - Genetic engineering institute establishecd in bBerlin

L co-ope"a'lve ventire Detweern Schering AC and the Stete of Perlin, which mas as its
gocel the estaeblismment cf ar institute of genetic engineering, must be viewed as an important
ster for tictechmoiogicel researcr in Germany. For the next 1C years plans call for expendi-
turres amownting te DM 80 million; these are to be provide: eguelly by Schering and the State

£ Berlin. ‘e cost of the bullding and initial ou’ﬁ:tme are estimated at DM 20 million,

the running costs at DM 6 mill ior per vear. Netwally the House of Deputies must agree tc
Berlin's share. In addition, an effort is to be made “to attract outside fun..mg especizily
frar supraregiona or-gan;za:mns involved in research  support. Te institute will Dbe

primarily engaged irn basic research ir. the arez of cell bicleogy. In order to cateh o as
Quicklyv as pessible with the internAtional level, the institute will 2lso train qualified
jumior workers for science ané indusiry. The director is expected to make 2 substantial
impact orn the werk, and at the =same time f{unction as an advanced school instructor and
represent the institute with its approximately 30 staff members.

Ir order ‘¢ guarantee cinimal breadth in the research, there is provision for depari~
ments of wicroticlogy, biochemistry and molecular genetics. The institute will be operated
acs z limited liability campany. It is tc operate autonamously anc independently and will be
the source of ideas for basic research at adjvanced schools and other research facilities.

A~ optior on the results developed in the institute is to be granted to Schering as z
founding member. If it is exercised, then the custamary campensation is to be paid. The
part of the total fin-tcing which Schering is responsible for corresponds to abouwt one-third
of tne wtal outlays waich tne company will provide during the same period in the arez of
product ané method-oriented research and development in genetic engineering. There is 2
long tradition of biotechnology at Schering since steriod hormomes have been produced by
fermentatior on arn industrial scale. Since 1979 Schering nas been testing the possible
applicatior of genetic engineering tc the production of various low-mclecular substances.
The aim of & specific programme is the develomment of special methods to produce proteo~
hormones and atino acids. In the latter arez it was possible to conclude the first phase of
basic research, successfully. {(Source: Europz Chemie, 8 October 1982.)

-

Finlenc¢ - Llphe—-amyviase gene sheds light or protein secretiorn by bacillus

L nig advantage of Bbacillus subtilis as & microorganism for cloning is tnat it will
cfren secrete the product wantec into the fermenter meciwmr rather tharn retain it inside
tne cells. Sometimes this car make purification problems much simpler. As part of their
overall goal ©f constructing z "generzl" secretion vector for E. subtilis, researchers at
the University ¢f Helsinkc (Helsinki, Finland) have isolated anc determined the complete
nuclentide sequence of tne gene for an alpha-any.ase and the pranoter ard signal sequences on
potr  sides of it., ‘They used this informatior tc deduce the amino acid seguence of
zlpna-arcyiase enzyme the gene codes for. The alpha-anvlase they are studying is fran
. arvicliguefaciens. The enzyme dreaks dows starch, chieflly intec maltose saccarides. Wner
clonec in I, subtilis, the alpna-amyiase gene expressed - producec the enzyme and secreted
it The E. subti.is host processec the pre-enzyme {(which contains 514 amine 22id wits)
correcily Dv cleaving off tne signe sequence responziptle for secretiorn. The excretec enzyme
nas 48 arino acics. (Source: Genetic Tec chnoiogy News, Marcl 1983, Address: 15 Linwood

P.azze, F.C. Box 1304, Fort Lee, NJ 07024, USh.;
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Trance - 32 million frencs fer ciotechnclogies in t983, plans ocutlined

O 31 Janary Jean-rierre Chevenement anncunced that the govertment wOUlc spend
3% ziilion franes this year on e motllizing orogramme "tc stimuiate the develommen: of
cistecmologies" in orcer i "place Irance among Ine leacding nations Inm & fleld that is
essential to owr future".

T™e azinister of research and Industry had just attended the first meeting of the
"nationai committae" working on these ifecnnciogies. This committee is camposed of abcut
30 peopie ‘ra the Tinistries of research and incusiry, healin, agriculture, national
education, an¢ the osuiget, mgjor research organizations. According t the minister, this
committee will act as an actual parliament which will spur on the mobilizing programme, and 2
po.itically-oriented forwm in the fieid of biotechmncliogies.

France cannot remain outside the field of biotechnclogies. The world market for second
generation bio-industries, that is, excluding the traditional fermentation industries, now
amownsts to nearly 14C billion francs. "Within 10 vears, this market will reach the ievel of
250 billion", clzimed Mr. (hevenement. "France's share cf this market is now 7.3 per cent.
Qur goal is to reach 1C per cent of tne market within the next 10 years.®

As the minister reminded his audience, the field cf appiications includes the pnarma-
ceutical and chemical industries, along with agricultwre, food processing, energy, raw
materials, and the enviromment.

According to the plan, one should expect a strong growth in the pharmaceutical and
immuno-industries, a sizeable growth for the food processing industry, a potentially strong
growth in the areas of water treatment and energy. Plans for some other sectors still remain
L0 be drawn up.

Wnile scme organizations nave already been crezted (Immunotech by the Pastewr Institute,
Hybridolat by the INRA), some transfers arranged anc associations established, French
industry is still hesitant because the biotechnologies, despite a number of patents filed,
nave nardly led to any finished products yet. Some projects are now under study. The
major nationalized groups will be encowraged. Support will be offered to "venture capital"
canpanies which have been founded o which will be established in the field of genetic
engineering and the production of menoclonal antibodies.

Despite the campetition beginning to appear all over the world, there is at present
a strong desire for biiateral cooperation agreements, between the European cowntries,
with Canada and the province of Quebec, and even with Japan. {(Source: AFP Sciences,
3 February 1983.)

france - Goverrment investments

The govermment will invest F620 million over 5 years in the biotechnology industry and
expects to generate a turnover of F2 billion/year by 1985. The govermment has already made
funds of F140 million available to biotechnology companies. The Comité d'Orientation powr le
Devéloppement des Industries Strategiques (Codis) has recently amnownced grants to three
biotecmology companies: Clause, Claeys-Luck and (lonatec (all fremch). (lause mac a
turnover of F604 million in 1981-82, with 10 per cent earmed fram exports, in the vegetable
and flower seed sector. Claeys-Luck is the leading Zuropean cereal producer and had a2
turnover of F1 billior in 1981-82, with 40 per cent earmed from exports. Clonatec produces
monoclonal antibodies for use as ultra-specific reagents in the health and agricultural food
sectors. (Source: Technology Update, 27 May 1983.)

France - Purificarion eguipment

France's E1f Aquitaine will have a high-performance liquid chrematograpny (HPLC) package
ready for delivery before the end of this year. HPLC is widely used for accurate separations
on a laboratory scale for analytical determinations. More recently HPLC equimment has heen
scaled-up for pilot-plant or commercial purification of proteins made by recombinant DNA
orocesses. ELS Aguitaine's systan features a cclumn 30 ams in diameter and 3 metres high. A
nydrawically driven piston can be forced through tnhe cclumn fram the dottom to provide high
pressure needed or the packing material, uswlly finely divided silica in a slurry. The
piston can also extrude the packing material when necessary. Efficiency ievel is 11,000
theoretical plates per metre. Capacity is 1 kg/hr of product per injection. Fl.ow rate can
pe as nigrn as S0C litres/hr at a pressure of 50C bars. Proteins, peptides and cther bioe
Tolecules can be processes, as can lower molecular weight materials. {Source: Genetic
Technclogy News, June 93, Address: 15¢ Linwood 7laza, P.0. Box 1304, Fort Lee, NJ G702%,
Gon.
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France - _sClating & gene fcr treazting haemcprniliz

The first sier towerc ne production of "coagulation factor 9", & genetic material uses
s tre2: one forx cf naemconiliz, was isclated by Tramsgene (Strasbourg, France. as part ¢f &
jgint researen project wiln France's Institute Meriewx. The development ¢oulc¢ lead o
~adoraory manwlfacure of facior &, now obtainel onlv frar blood. Factor © helps tloodé clot
ir pesple with haemopnilie. .Source: Chnecice. week, 1T May 1983.)

France - New company formed

GIZ-Monser-cic {(france: is dbeiug formed to study and deveiop biotechnciogy, using milk
2s & raw materizi. The grour will De supported by the cheese manufacturer Entremont, Sancfi,
Z.f ticindustries anc Secte-Yves Focher (all France'. The growp w1l deveior and market
verious milk-based products such as lactic acic I, poth for the consumer food industry and
tne lavowr, fragrance, animal feed, cosmeric anc pharmacew:iceal industries. As par:t of the
agreement, El{ has acquired ¢ per cent of Intremont, @ leading emmenthzl :neese producer and
one cf the mcst ttechnicelly advanced French cheese makers. The French goverment will
suport biotechnoilogy with grants of FOS million in 1983, versus FE7 million in 1982. Some
50 per cent of grants will gc to industiry, versus FiZ.5 million in 1932. France owes 1C per
cent of the §3% billiorn worid market for biotechmclogy in 1953, versus 7.5 per cent at
present. {Source: Technology Update, 21 May 1983.)

Itelyv - Genetic engineering patent

The first telian petent in tne fielc of genetic engineering has been issuec to
kssoreni, the research campany of the state-owned ENI group. It comncerns a new systex
wiich makes i1t possible to produce proteins using =il bacteriz.  (Scurce: Europz Chemie,
2% Qctober 1982.)

_tev - R& expenditure

Eiomedical technclogy R&D expenditure will be ILr 130 billion in 1983-87. The govern-
men: will provide Ilr 73 billion and private enterprise Ilr 51 billion and Iir 13 tbillion
wiil come fram & special grant set aside by the goverrment for health and biamedice®l teeh-
nciogy researcr. It is estimated that outpu: of the sector could rise to Ilr 581.5 billion/
year by 1987, versus Ilr 2U4€.3 billion in 1983, ané that Italy's world merket share in the
sector couid rise to B per cent by 1987, versus € per cent in 1983. (Source: Technology
Update, 21 May 1983.3

Japan - Svthetic alphe-neo-endorphin gene expresses in Escherichia coli

Cloning the gene for alpha-neo-endorphin (x=NE) is a good way to produce enowgh material
w0 stwy. Alpha-neo—-endorprnin is interesting as an enkephalin (2 brairn protein) with very
potent opiate activity., Kaswmiro (hsue of the Osakz Research Instituze for Microbizl Disease
(Osake, Japan) and co-workers have developed a improved rDNA process for producing the
protein. They fused & synthetic gene coding for -NE with the gene for Escherichia coli
elkeiine phosphatase within z plasmid vector. The vector transformed E. coli and produced
large quantities of the fused protein product. However, neither protein was transported to
the periplasuic space in the bacterizl menbrane where it could be secretec. The Japanese
group solved this probler by deleting the control region frar the fused genes and substi-
tuting UVE lac pramoter regior.. Yield of «-NE reached 1,350 ng/ml with the new systan.
{Source: Genetic Technclogy News, June 1983. Address: 158 Linwood Plaza, 7.(C. Box 1304,
Fort Lee, NS 07024, USA.)

capar - Starch converter

L powerfil, dizstatic enzyme that converts the starch in rice, corn ancé other grains
inw sugar Without neat has beer, developed Dy the Japanese Ministry of Agriculture, Forestry
anc Fisneries' Foodstuf! Research Institute. The enzyme may De used tC produce fuel alconol
frar plants anc will reduce energy costs for foodstul? producers. HResearchers extracted the
enzype fror ez black mould, wnich lives or the sage palnm froar Papuz and New Guinez. After
adcing tne enzyme, & type ¢l amy.ase, over 95 per cent of the rice, corn, wnheat and tapioce
siarches converted inw sugar in twe davs 2t roar temperatwre. With the conventional methoc,
starch is steanm heated before it converts te & paste, which is then reacted to amylase. This
new amyiase stréirn recuces the energy needed o neat the starch 20 per cent and hes a
«-f times stronger saccnerification capacity, versus conventional enzymes used ¢ make
alcorc.. (Source: Tecanclopy Update, 1+ May 1933.)




ing ancd efucetlion srant

The Mimistry for Intermaticonal Trace znd Incustry will grant VL2 zillion W ine
vaganese assccelation of Incustirisl Fermentziion o fraocie 2cucaticr and ralning of
perscnne. e:"qgnc ir bizindustry in fiscel vear "8I, The Japanese Associaticon of Industrial
Fermenzatisn will provide ancther VT . o cffer 2 Dictecnnclogy cwrricuwium.  (Sowrce:

: e e t@As -
Tecnnclogy Ubgate, o May 1963,

Mexics - Three-nztion ¢offse-rust orogram Slignted

Irznically., international efforts tc save Mexicc's op dollar-earmer (after petrolewm,
are Jeing Sﬁcrmnang Dy the country's cuwrrency collapse, economic crisis, and pelitical
cnanges. bc Mexico exported $550 miilion worih of coflfee, ':Ju’ curing that year z
fazst-Spreacing Tungel infection, the orange leafl rust, blanketed the cowntiry's principal
ccffee-growing s:a:e of Chizpes and invaded neighboring Caxaca. Meanwnile, z tnree-nation
Sictecnnologv~-dased counter attack against the infestation, pianned last year, 1s stailec
wnile Mexico comrpletes its transition Sanm one presidential administration o another.

Pilant scientists at the University c¢f Chapingo had developec joint tissue-culture,
cloning, and selection  strategies with Purdue University in west _afayette, Ind., anc
Portugal's Coffee Rust Research Institute In lisbon, to propagate new rust-resistant coffce
varieties. Right now, a research team at Chapingo are transpianting callius-produced plant-
lets frar growth chambders o greenhouses. These nurseries, instaiied at a cost of $750,00C,
will soon turn out 200,000 cloned rust-resistant plants every three sweeks of the ""‘mor-
variety of Ccffea aratica. In June, they will be Jjoined by a Japanese scientist, Hirofum:i
Uenimiva, fran tne University cf Tsukuba in Japan's "sciemce city", in =z project to improve
the Timor rust-resistant variety £y protorlast {fusien. Meanwnile, the Lisbon research
institute i1s sending a supply of rust toxins newly extractec fram the spores cf infectec
coffee zlants 10 Mexico. Researcpers plan within the next six nmontns to apply these exudates
tCc piant celis now in tissue cultire and later this year seiect those showing resistance for
regeneraticn.

Chzpingo is trenferring its first 10,000 cloned Catimor plantlets to Mexico's Coffee
Researcn Institute in Jalapa, Vera Cruz. There they will be raised in nu-series for seed,
fram whnich new plants will be grown for eventual commercial distribution to coffee growers
under a2 10-year plan for gradual replacement of nonproductive and infested plantation trees
Wwith the new resistant varieties.

The econamic denefits of clening over chemical spraying are campelling. A vear age,
spraying cost 7,848 pesos a nectare ($32 an acre). In 1683, this figure n2s more than
trizled o 2€,37C pesos a hectare. 7To spray Mexice's entire crop would taie over 366 million
a year - an eighth of its annwel coffee-export incame. (Extractez f{roam Newswaton,
L April 1983.)

The Netherlands - Split Ti-plasmid ease manipulation of DNA in plant cells

Recent successes in higher plant genetic engineering depend on using the Ti-rlasmid to
introduce foreign DNA into plant cells. Researcners at the University of Leiden in The
Netheriancs have developed a way to introduwe genetic information into plants by using
only part of the Ti-plasmid DNA. The Ti-plasmid is founcd in Agrobacterium tumefaciens, a
bacteriur thzt causes crown gall tumors in plants. When a tumor s formed part of the DNA in
the Ti-piasmic, the T-DNA, becames integratec intec DNA of the chromosome in plant cells.
Foreign DNA spiiced into T-DNA can alsc be transferred inte the plant cells and has recently
Deer inducec o express foreign protein in the plant cells.

The new technique involves separating two regicns of the Ti-piasmid and placing them
in Two separate plasmids. One of the new plaanids contdains ine T-DNa.  The csther contains
tne vir-regior of plaseid DINA, wnich is essential for tumor induction. The plasmid cor-

taining the T-ONA 15 mueh smailier tnen ne original Ti-plasmid anc can de transferred into
aré cut of Zscnericnia ccii. This makes for easy splicing of foreign genes inte the T-DNA.
Cnce small clasnics ceontaining T-ONA and the wantec foreign genes nave been censtructed in

Z. ozii. tnev can de transferred zack inte A. tumefaciens. However, tne small p;asn.;. lacks

tne IN. necessarv W cause . Lumefaciens tc aevelop a plant tumor, essential for irans-
forzming clant cells. This Cifficliicy .s overcane oy adding a second small plasmic con-
taining tne vir-ONa. Zacteria Wion Doth slammids will incuce zlant umors and tne T-ONA
can De lntegratec inic piant cnrancsomes. ‘Source: Genetic Tecnnology News, June 1983,

adcress: 3¢ Linwooc Plaza, ?.3. 3ox 30u4, Fort lee, N (728, SA.,
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wWiln tne suppori of tne autnorilies. Ine DCIElC slarcn ommpany AVeDEé is goir t,: -
TV EEenEetil DanipillEllon W OErow e variely of poiats tnal Vields siarern tnat is eguivaien:
e gornstarch. AU present 750,000 goiliaers nas beer made evellznle for the puarpese.  This
is peing cCone witnin the framewors of tne Integrel structre piz. for the nortn ¢cf ine

Netner_ancs.

Zspacielly In tne fooC secior so-cellied Drancnel staren or &y.Lopesiirn is ar important
raw meteriel. Tnis ferm ¢f starern is present oniyv It mixed form im potele starch. AT very
CLEL COSLS tnE DOLELI SuEron carn SomeTimes DE p“"‘"le" SC tnet tne drancned form ls suitacle
for use.

Corasterceh. however, vields amviopectiin In z2luost prre form, and it is alsc nmuwen
cnezper. Avedse has campletely Lost Its share of tne marke: in tnls secior o the cormstarch
procucers.

Tc vir thal snare anc possibly expant ii, Avépé, ir ccllaboration with the TNC (Nether-
lends Centrel QOrgenization for fpriied Scientific Researern. experiment stetion for potetw
progcessing anc he cmvecrmologica; cencer of tne University of Groninger, wants tc develop &
variely ¢f petetc that conteins onlv starch ¢f ihe amyiopectin type, and this must be done
oy genetic manipuiation. The preiect will probatly take & considerable time. An incidentel
acvantage 1s that it may aiso be possible tw bwlld other properties intc the new potate
race. sueh as resistance to potato blight.  (Souwrce: NRC Handelsbiad, 7 February 1983.)

Sweder ~ Ccllabcratiorn in genetic technigue researcr programmes

kL cooperztiiorn agreement concerning researcr and develcomment work imel at creating new
anc improved tvpe= of corn, piant rlosystems ¢ industiriel micro-organisns through the
appiicatiorn of genetic techrnigues nas beern signed by the cisn sugaroeet seec anc forest
see speciziists Hillesnhdg AR, lanésk-cnz, & menber of the (2rdc grour, anc Flant Genetic
Svstems NV, Brusseis. As & result, the Svedish carpany will gein access to the entire EEC
market, 1t ls s2ic.

Tne cooperation will consist of wwo R&D programmes, one concentrating on agriculture,
the other or industrial applications. The agricuituwral programme 1s focussed on achieving
righer vield anc¢ ingcreasec stress tclerance in important corn types in order to reduce the
amount of chemiczal additives needed or render them unnecessary, among other things.

The 1industris’ programme will concentrate on improving the manufacture of industirizl
chemicels DY using chesper raw materials and methods leading tc the reduwction of undesirable
by-progucis. It is hoped that the utilizatior ¢f moderr biotechnologicel KIOwW-noOw wWill
resut in changes in conventionzl chemical methods. (Sowurce: SIF The Swedisn-International
Press Bureal, Linnégatan 42, S-11L 47 Stocknolm.)

Switzerlianc - Ccllaboration with Shionogi (Japan)

Hoger (Switzerland) will ccllaborzte to develop & potentia® anticancer agent, inter-
lewdn-z, witn Shionogi (Japan), with which it is zlready developing rDNE humer. serun albucir
for use ir tloo¢ transfusior anc rDNL humer mmmine interferorn. Tne lvmphokine interleuldrn-Z
pranotes mest ¢f controllec cells ©f tne immune syster, anc mey 2.5 be useful to treat
immme ageficlency cdiseases. Snionogi will conduet clinicel ftrials using rdN- interleudr-z
supplied oy Xogen, as part of the commerclz. development in Japan. Alinomotc {(Japen) has
successfiilly producel interieuxin-Z in geneticelly altered E. coll bacteriz, and will sczle
up procuction, with .ossitle commercieiizetiorn in five vears, Hogen's rDNiZ numarn immune
interferor couw c stia-t EZuropean phese 1 clinical trials in z few months, with Shionogi
carrying out Japanese clinical triais anc cammercizlizatior.. Bloger. is zlso developing
tecnnigues Lo procuce glvcosviaie immune interferor in geneticellv zltered mammalian cells,
wnile its Duter supsiciary G. eloping : antitumowr cultwres using PBF vector in E. coli.
{Source: Tecnnclogy Update,

ny

April 1983}

Tneliant - EBiotecnntlogy and the Netionel Develpment Plar

Thellenc. generzlly reparded a2t ar agricliiural cowntry witn & significant surplus of
procuces for expert, intends te move towarc industriziizetiorn witnir tne next ten vears. v
tne enc cf tne Fifir S-Year Fiar [1982-795¢; une cowntry plans W became seu-:must"lc..’zec
an nopes LC became & newly *nm..s"“" izec couniry at the enc of tne Suxtir Flan. Mzjor areas
¢f ncustrizl qeve.opment being emphacsiser include agre-industrv, utilizzcior ¢f energyv anc
tne restruciu-ing of industry.  Since tne cowntry's agricuwltural and industirial sector. are
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crmote the develomment I the rizltural secior arnk weredy the zajoritv of peopie of
Thallenc. In order o zpprooriately prerare the cowunmtry for the anticipated incdustrizl
cevelopment the govermmen:t nas fell lhe need T seriously review Iis sclence and technclsg
oClicy anc restruwelure s science anc technology gevelcmuent programme a2nc a2 caomitiee 7O
tne selection and identilication of tecmnology for gevelomment nas been set up. An arez c¢f
-ncw"‘:.a; technclogy wnlen a2s deen considerec anc selected w0 be of nign pricrizy for
intensive R&C inputs during tne present S5-fear Fiar is bhictechnology, wilh special ermphnasis
cn fermentation tecnnology. In the agrisltwrzl sector, seec tecnnology has been empnasized.

At poresent severa. research _azborateries and institutions are engaged In various
researen and develomment works In Ciotechnology in the --e-cs ¢f medicine, indusiry, aic
sgricultire. wnile mest wniversities are working mainiy at small laboratory scale, research
institutions, swh as Thailand Institute of Scientific and Technological HResearch and
Cepartment o“ Agricuiture, are irv ;ved at the pilot stage and large-scale operation.

Thailanc - Biotechnology researcn and development at Kasetsart University

Kasetsar: University nas long Deen known for its excellence in the field of agricultural
ecucation and research anc has given equal importance to both basic and applied research,
with severzl technologies zlready successfully transferred tc the user. fAmong the better
known biotechnologv research firndings and their application are the fcllowing:

- The propagation of z number of high-priced anc rare species of orchids throwgh tissue
cuiture technigues;

- The commerciziization of mushroan spawn cuwitivation;
- The propagation of high-priced ornamentel plants;
- The artificial insexination of fisn.

In recent years, and with the establismment of the Biotechnology Department in the
Facuwlty of Agro-Industiry, the University has placed increasing empnasis on industrially
riented biotecnnclogy researcn with the air tw increasing the effective utilization of the
country's readily available bioresowrce materials. In addition to the in-house research, the
University has also encouraged contract researcn work as a means o establisp linkage with
the gzrivate business secior, industrial as well as agricuitural. As swch, it was felt
necessary tso pramote 2 multidisciplinary researcr approach and, as a result, the Research
and levelomment Center was established - to consolidete resources. Of special interest
anc in relation tc biotecnnology research and development is the Center's recently (1980)
establishec muiti-million bahts Central Research [aboratory and Greenhouse Complex at the
University's second campus in Nakhorn Prathom Province. These modern researcn facilities
nave been and are made available to research workers frap other wniversities both within and
cutside Thailand, through training programmes and/or cooperative research.

Important cooperative research works in biotechnology and genetic engineering between
Kasetsart University and :the International Center for Cocperative Research in Mcrobial
Engineering of Osaka University, Japan, include further develomment of new hyorid strains of
veasts for alconol fermentation, besed on original strains isolated and developed by the
University.

ruture research anc development efforts in the arez ¢f dlotechnology will bpe:

(1) Agricuturel biotechnology, with the aims of improving/developing new varieties
of plants, particularly cash crops, using genetic engineering technigues.

{2) Agroindustrial ctictechnclogy. with the aims of increasing tne value to the
contry's available low-priced raw materizals and waste/dDy-products, or to more effectively
utilize them.

Some of the researcn programmes deing carried out or planned for implementation incluce
tne following:

- Improvement of tissue culture techniques for plant selecticn and propagatiorn (par-
ticularly exotic fruits and zasn Creps);

~ Genetic engineering tecnnoiogy for seeds improvement;

- Yeast fusicr tecnnology for industrizl strain lmprovement for alconcl fermentation)




- Migrotiel fertilizer gevelomment:

-~ Micrgroial pestitiaes gevescmment for envircmmeniallv-somd control of plant diseases:
- hkEriculturzl weastes usiliZEetion, wLln empnasis on cellulcesic materizls:

- Mass procucticn tecmnclozy ¢f plant cells, particienly for the production ¢f agciive

sunsiances | fran locel medicing piants'.

™e University, witn Its siromg agricuitu-al Sese, has formuletel its researen and
develomment policy ant programmes woih empazsis in agricutuwral blotechnclogy and agro-
incustrial tilotechncliogy. with Tnallend being ricr in bigresources, inciuding various parent
genetic stocks, and being the site of microbiclogice: resowree centre for SE Asiz (Eengkox
VIRCEIN, and & p.ant genstic resource centre (riant gene bank', the University intends o
oricge these facilities with the tecnneoliogy frar acvances cowntries through cooperative

researeh Lo acrieve its goe.s irn tictechnoclogy R&C development.

United Kingdorm - Universitv of wWezies appeinis biotechnology expert

The five cclleges of the University cf Weles have cambined to establish z Blotecnnology
Centre ang nave appointed Dr. Hoc Greensniields as Director. Dr. (Greenshielcds and nis tear

will further develop links with industry as wel: as investizate new scieatific technigues.

The University cf wWeles is one of those wrich has received specific Goverment Suncing
©c develop this technoiogy, and it is neoped that the (entre will lead t¢ & new industirial
relliey ir weles which couid rejuvenate Welsh industry and provide much needed jobs.

. Greensrieids wes formerly Reader in Hochemisiry zt the University cf Astor.. His

new  appcintment will initiz’ly be basec ir the Deperwment ¢of Chexical and Eiochemica:
Engineering at University College, Swvansez.

Urited Kingdon - New research venture

Five companies hzve Jjoined in  supporting & new tiotechmologv research venture at
welcester University. The industriz! parwners in the Leicester BRocentre are Delgety-
Spiilers; Gellaner; dJomn Brown; Wnitebread amd Cc.; and Distillers. Other carpanies have
expressed an interest.

The five campanies contributed £300,000 each tc & five-year research programme in
genetic engineering ¢l veasts and other plants ir an effort to forge closer bonds between
acanenic and industrizl research.

Their interests lie in possibilities genetic engineering may open for new technology
anc products in the food, drink and tobacec industries, anc in the case of Jolr Brown for the
associated bio-engineering services.

The food group of Distillers, z subsidiary, which has joined the ovartnership, has two
veast and six food factories for baking and catering.

The leicester Biocentre, wiich came inte operation 2 few weeks age in 2 suite of
riversitv-laborateries, is closely associated with the wniversity School of Blological
Sciences, wnich heas 30 fill-time acadexic researcners woriang in genetic engineering, ard has
received z grant of more tnan £500,000 frar the Welfson Fouxatior for a research centre
*¢ be started this summer. Tnhe Riotechnology Directorate of the Science ancd Engineering
Research Council has contributes £18(,000 more tc meer costs of getting the research
programme started.

The cen*-e iz rur by & managepent camrittee of senior executives fram the five
compar.ies, togetner wiir suefl zi thne wniversity., Tne zim 1g Lo create e researcr institute
I internationzl repute naving strong ties witr Leicester University's scroolis of biology anc
meiicine, and with ingusiry, not only througn its five industirizl peartners, put more w.dely
2y wey of researcr contracts placec by cazpanies.

T™e research initiallv will concentrate or genetic siructure ¢f veasts anc On processes
wrier. facllitete transiatior ¢l veast genes intc their wnigue protein products.
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tnree vears oy genetic engineering. (IXwracted fran Tinanciel Times, 25 April 1883.)

Jrited Xingcéom - Govermment grants

ITD (UKD will receive govermment grants ic develcp twe lechnologies for cultlivating
pacteriz in continuous fermentation piants, inclucing the Pruteen process fer continwousiy
creeding tacteria fed on methanci. The UK Incustry Departmeni's budget for new industrial
biotechnclogy ventires is set @t UK 216 million at vresent. ICI zims to raise tne efficiency
cf the Pruteen process ancd increase the propertions of the keyv ingredients. Pruteen is 2
single-cell protein animel feed ingrecdient. (Source: Technology Update, 21 May 1963.)

Jnitec Xingdor - New fund set up

A fund recently set up to helr British technelogy nhas just announced IwC research
programmes in biotechnoiogy. Cogent, set up last year with £5 million by two insurance
canpanies - Commercial Urion and lLega: & General - 1is putting money into two programmas
being ndertaken Dv the Scottish-based contract researcn organisation, Inueresik hResearch
International.

Cogent's special "angle" is its link with the 12 members of the Association of
Indeperncent Contract Research Organisations {AIRCO;. It will exploit the gap between pre-
prototype work and commercialisation, uswally with an industrial partner. The two bio-
technclogy projects wiil be aimed at products to treat and monitor thrombosis and at
diagnostic k&ts for the herpes virus. (Source: Tecrnoiogy, May 1983.)

Jrnited Kingdow - New company formed

Some of tne best brains ‘ram two Scottish universities are benind a new biotechnology
campany, Zicscot, which was launched with £1 willion baciing from the govermment and the Bank
of Scotland. Bloscot is the latest attempt to channel the discoveries of British scientists
swiftly to the market place by forging commercial links between research establismments and
industry. It has Dbeen set up by Edinpurgh University and Heriot Watt University with
250C,000 backing fram the Scottish Develomment Agency, £20C,000 fram the Bank of Scotland and
additional financial support from Lothian Regional Clouncil, The research team is to be led
by Charles Brown and Jechn Wilkinson, professors of microbiology at Heriot watt and Edinburgh
respectively. {(Extracted fram The Guardian, 6 June 1963.)

Unitecd Kingdor - Electrophoretic separator exhibited

T™e firm of Jom Brown exhibited a2 full-sczle electrophoretic separator at the Biotech
'83 show in London. The company will market the equipment, which was developed at AERE
Harwell, a British govermment facility. The electropnoresis equipment nas already beern used
to purify antinemophilic biood clotting Factor VIII.

ike HPLC, electrophoresis is most widely used as a laboratoryv method for separating
ticmolecules. glectrophoresis takes advantage of different rates of migration in an
electric field of molecules having cifferent electrical cnarges. A big problem in large-
scale electrophoretic separation is that turbulence in the licuid ccntaining the proteins
interferes witn separation. This is prevented in the lap by using a gel rather than 2
igquid. Operating in zero gravity is being tried as a means of overcaring the turbulence
protlem in liguics. The Harwell design overcoumes the 4ifficulty by using a rotary system o
stabilize the laminar (non-turbulent; flow of a carrier soiution. The solution flows upward
through the annular space detweern two concentric vertical cylinders. The inner cylinder
remains stationary while the outer one rotates at about 15C rmm. This maintains laminar Tow
even in tne presence of the voltage gradient needec to separate the proteins. At the wp of
the stationary cylinder a series of 30 disks splits the stream into fractions. The price is
abour $85,00C. (Source: Genetic Technology News, June 1683. Address: 158 Linwood Plazz,
?,0. Box 1304, Fort Lee, NJ 7024, USA.)

USa - Healtn orotection

s ca.l for goverment ru.e cranges concerning equal opportnity and work piace nealth
protection ¢ accammocate emerging genetlc testing tecnnology. It is believed that tine
technicues are not sufficiently acvanced or scientifically accepted o have significantly
affectec firmms' niring and firing practices, and a request has been made that NICSH begin o
WworKk on guidelines wnicn wouwld specifv wnat constitutes a2 valid gZenetic screening test.
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sior wes askel iC recogrize e polenilz’ positive use
mor V. f"_.":.s .es‘_:a:e:' W Use suscentitilitv L & pzzerr inciceatec by
race. sex o- ciner faftors as & criteriz of exzloyment, Cue w fear cf vizlaiing sectiions cf
tne Tivil Fognis Aot ¢f 'L However, 1f & firmm geslined iz use suern tesis In e f..;.re
cue W feers feir Ciscrizmination, resuiting in tne serious Illiness ¢f an erpiovee, the
e lege xtior for not adeg JGETe.Y proleciing Wne wWorker's ne"”.

egel protiexs concerning wamer ¢f cnilc Dearing age, & grour gensticelly prelisposel e
cerielr. workplace natenrds, neve ziready ariser i regard LT EXDCSUE L SUSSLanees &1 LeVELs
considerel szfe for adulte but nazargous for wmborn foetuses. Americern Cvenaxic is imvelved
ir 2 lawsuit win femele emplicowees ¢f lts Willow Isiand, W\, ieal pigmenis plant. The women
cieir the:t thne firm forced ther e waergce steriiizEtion sc they cou‘." keer their joos.
Akmericar (Cvenazic zlleges thal the women were cfferel a ternative emplovment but insteal hal
tnemselves sterilized. (Source: Tecnnoiogy Update, 21 May 1983.0

USt - Universities ziar tc speef szie ¢f tiotechnoiogy

Universities a.: tictechnclogy campanies ir tne US are considering & new plarn to speed
tne transfer ¢ inZustry of genetic engineering techniques developes in wumiversity labore-
wries. The propesel cells for the creatior of z new nor-profit body, the University
_icensing Associztion for Biotecthncliogy (ULAE), whlch would market biotecmology techniques
patented by wumiversities.

The tiotecnnclogy compenies wouic ther cdirectly buy & licence for & perticular tecmique
rather tnan negotiate with individuz® wniversities. These wniversities woulc reap fees frar
the licensing. Their income would deperk on how cften their petented technigue wes used.
JLE woilc " ake & cut from the licensing ‘¢ cover running costs.

The ic == nas bdeen floated by S.aford University and the University ¢f &lifoernie,
which toge:.er olc the patent on the Stanford procedure for gene-splicing, deveioped by
Herpert Bover anc Stanley Cohen. Niels Reimers, director of Stanford's cffice of technology
licensing, seic tnet tnere was supstantiz®l support for the ides fraz boih wmiversities and
industry, thowgrn the estadlismment of the corporation wouic reguire "consideratie effert and
comziument" .

U_LE patents, Fheimers stressec wouid not invalve the "entire gene- cioning process",
bt rather specific biological tools or teclmicues usec by industriel scientists. It was
necessary, he szic¢, to inject some order inte what was becoming an increasingly camplicated
protier - how 1 give industry quick access t¢ the growing nunber of biotechnology technigues
being deveioped bv universities while enswring that the wniversity contribution wes acknow-
lecged and rewarded.

At least 20C separate patents applications fram wniversities existed for the biotech-
nology tools that industrv wanted to use. In some cases, & company may need & dozen licences
from e dozer. wniversities for any particular genetically-engineered product.

Many scientists zlso favoured the idea of pooling biotecmology patents because it
would reduce tne possibility of secrecy and the delay of pudblication. Fheimers said: "In
university laboratories there has been z growing concern that desire for proprietarv Know-how
or rignts mav stifie the open commurication of scientiscs, particuwiarly between scientists
waC have involvement with different companies.”

Industry nas aready put some monev Inic the idea. Seven campenies contributes
$3,000 eacr ¢ finance & feasitility stucy by & student frar the Stanforc Graduate Schocl
¢f Business.

The siudent. Mark Edwards, visited 2C ccopanies and talked tw wniversity scientists
anc adrinistrztors. His report is peing wsec 2t the basic pian for ULAE. (Source: New

.

Scienzist, 17 March 19830

USSP - Enzvme discoverec that will turt cotion weste into glucose

The Sovietr Unior is turnimng w n*otecnna;ogv e tackie its chronic food snortages.
kussiar. scientiste are tackling anv likelv source of new foodstuffs, inclucing cotton. This
15 ine task ¢f tne Nationz. Fooc Programme, wtich works closely witr ine Netional Programme
on Hstecnnciogy.

N
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The Jepuolic of Uttexstan aone produces over iU millicn wonnes of COIISn #@Ses e
vear. Sc it wes Inevitatle tnal tiocneTical englineers such as Anatcie KIvesov Would v W
L wnls mass Oof cellulcse inwe 2 cnear souwrce of food for anizals or auwmans.  VOSsovV
Jescrined thne ruit of many vears of wWork, which nas now reacnef tne stage of seliing ug 2

smeil cammercial p.ant, e an alteniive audlence at the Third Intermational Meeling oo
Socialist Tictechnelogy in Fratisiave, Clzechosiovakia.

Turning cellulose o 2nv sowrce into simpler, more usefil chexicais suen as fooc
sugars oftern reguires narsc chemicals Lo Creak doun the ougn lignin fibres amc digest tne
celiulcse. The chemicais are then weconomica: W remove. 4 Deller w2y is Lo use z mere
gentle cnemical pretreatment, followed DV 2 th of enzvmes, nature's catalysts, o chew uc
the celluisse. But enzymes are expensive, and easily destroved wiess they are immocilisec
¢cr some Support, Sweh as a specizl mestrane.

*_yosov claims tc have Invented an enzyme method for converting shert cotton fibres
cailec "linters" and raw cotton plant stelks intc food-grace glucose. The process runs
continwously for at least twe menths, with the same enzymes, thus saving a ot of money.
K.vosov's enzyme is a modification of one selected {rax 1€ crude celliloses that the Ministry
of Micropiclogy makes anc markets (the ministry also owns ail patent rights to the process).
Bv stwdving the pnysical chemistry of the WAy enzymes absorbed onte & s0lid supmort, and
testing many enzvmes, Kiyosov's team found one thal was very good at autamaticall s latching
onto fresn substrate as the old supply was graduelly exhausted. The tean's system consists
of a simple colunn, filled with a solution of enzyme. The latter attacks the mush of cotton
wastes passing through.

Estimates based on an orerating pilot plant indicated that a 20,000-litre production
clant gcowid twrn out 9C,000 tomnes of food-awzlity glueose a vear.

K yosov says this glucose can thnen be easily converted into ruetcse, but goes nownere
near supplying the several xiliion tomnes that the Soviet Union needs every vear. Kycsov
says that Dv establisning several production plants, his process could sSupply between 2 anc
L miilion twonnes of fructose a year, but "this wouwld rot be wise" because it would pe toc
expensive w move cotton wastes around the country. Instead, Kiyosov favouwrs adapting the
orocess tc suit local resowurces, stocks of wood frar forests in Siberiz, for example.

In any case, building up a network of such production plants will be wnlikely o nappen
before the end of the decade, when the process is perfected.

The Soviet Union has genetically engineered strains of the bacterium Escherichia ccll
to make threanine and riboflavin, and nave a lot of experience with fermentation. Sateilile
pictwres snow that every year 1.5 million tonnes of single-cell protein fram yeasts, grown on
paraffin, corn nusks and wood caips, augment the soyamea® the Soviet Union imports for
feeding herds of animals. {(Extracted fram New Scientist, 26 May 1983.)

PATENTS

Patent 0ffice lets Stanford off three hooks

In a cryptic letter frar Stanford University's Office of Tecmology Licensing, the

73 licensees of the first Conen-Boyer patent learned last month where Stanford's dispute with

the U.S. Patent and Trademark Office stands in the latter's rejection iast June ¢f the second
v

Zcnen-soyer patent.

The circular letter conveys the gist of decisions Stanford was notified of on 271 January
v the patent examiner, Alvin Tanenmoitz. His "Cffice Actior” arcpped three of the reasons
tne app.ication was rejectec:

- ZIrrcrneous description of the pSC107 plaseid;

44

- The nint, in a letter Zcnen wrote long ago, that recantinant ONA is fowma 1o natur
sroaucts of natwre are noc patentaple, but the rPatent OfFfice nas now relaxed this striciure

in tnls zase;

- 2n article dv Edward 2iffY in tne New Scientist antedating the application was deemed
a nonenac.ing reference, nct 2ontaining enougn detall o consiitute prematwre disclosure
after ai.,
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tecrigcue wes first reportes, Cic onen snare nis cloning vecior W far and wilte o opertit
sosecoent seteniel .;-.\'

Tinelly. Prof. RoDert Elling, now gl tne Universi iy of Meonigan, nas deern Invitec v
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scientific Eper 10 vears agl, HellIng wes ot Listel In tme peElent zpolicerion.  (Scwce
MNewswezon, & Aoril 15%:..

hew cetent scheme

Tirms L_C be atle tw saop for tiotecrmclogicel gatents &t 8 umiversities f 2 nmew
scnece oroposed by tne Industria Eotecmclogicel Associztior is adopiec. nder wne
oroxese., & Tonpn cfit corporation, the University _icensing Associetion {or Zotesctonclogy
(CLAE. . woulc De set uwr if Garkel certairn tiotecmclogy TOCLS patented oy participeting
wniversities, wnlich wa..“ snare the licensing revenues Desel on tne retents used by indus-
trizl customers. IBE 1s & nigh techrklogy indusiry growr with 27 members, many of wiigh are
azong tne T3 firme wiin licenses for Stanferd's and the University ¢f Celifornie'’s basic gene
cloning petent.

Potential users WUl De atlie W elther _inzense petents Individelly Or secure Llianke:
DElenl rignis I &1 petents ownec oy ULAL. tentetive fee ¢f £25,200/vr or per cent of
net seles, whichever is grealer, will enatle firm W secire tlemiket rights tc &1 petents
cfferec by ULAZ. If UGLAT were cherterec Dy 10-1Z Dusinesses or wmiversities, each initially
contrizuting §5C,00C, gress revenues could totel $£°Z milliorn in the next S5 years. (Source:
Tecnnclogy Update, ¢ April 1983.)

e

m

_igensor liatility foreseen I patent lawsuils

-

Al & welli-atlended session on "Palents anc licenses - tne legel junglie” at tne "BEotecn
gan co"‘ev-e'we an Avmericer palent atilorney warned scientists thzt in the U.S. theyv may de
nelc liazle if anv cf tneir inventions gc Wong -

Thomas E. Friede., arn associzte ¢! Pennie & Eamonds, New York Jity, declarel, "The wacle
field of product liatility is expanding and mey be r'eacr.".ng back W inciuwde the licensor.”
Conventionally, responsitil:zty for product liability rests with the campany that manufaciures
it anc the person wic "sends the goods out intc cammerce”. These days, notes Friebel, "this
may be taken o inciude tne licensor even if the goocs are never solic."

The reasor, he explains, i1s that the putlic oftern does nct know whar tc sue, particu-
larlv ir tne case cf drugs, wnere side effects may appear 2{ vears after they are taker.. The
putlic relies or the patent as an t‘!‘;cza; stamy cf approvel, Like & trademark, anc me
scientist licensor coull De Crawn nic & dispute cver the guelity ¢f the trajemarkec g pld
Lne Same weyv. The Speaker wen: o :c warrn thel jwles zight nave "negative gut "ee-*ngc"
aDoUl procucts prooucec by r-DNA tecimclogy.

Friedel offerec z few suggestions a2s tc Nhow SCleniists may g¢ adowk protecting them-
se.ves:

- Start with & well-thowght-out, SClif contraci., and try Lo make Sure the licensing
agreemenl 1f &T Lne same time not _icensing tradeparxks, w.lcn neve @ far grezter prospecilive
Ziazility.

- The contract SnowlC Spell out careflllyv the responsitilitlies ¢f licenscr and licensee

anc aemanxk nat ne '.-ve"s-ne canpeny 2ssume a0y pelentizl risvs,

- Licensocr sncuwlc gemens tnegt tne finel procuct oamply witn ell the reguations ¢f
tne CU.S. Nationel Institutes ¢f Healir anc tne Food an¢ Drug Administratiorn, ant that tne
Licensee agree W Ingennify the 1miuwrec partv.

-~ Tnere snculc be & provisiOrn thet tne licensing agreemen. be terminzleC &L any Lime
Lftne finel product sClc oif fonc L De nezarcous or




-

momr N aaT Smaemers T crma < NoemimeN > iakmi™ie,.
TawCs SUT JlnaL ChVe - s RPN SUTLCLT A0y, WULSL carries

tne sircrgest penaities i tne fowr types o Liszili 1s less LIkelv Tg oapo.y
_lcensor can prove that ne asvisec The _igtensee z2s z orofessional service.

Lngdar I1s verv jezlous of tnis,t saif z copmentzlor Sram the floor.  (Sowrce:  Newsweten.
2 Jume TGE3..

Zase in seint:  tnirc sartv sued for rapies llazility

Procuet liatility has lcecome & oressing lega: Issue for the defendants in the case of
Jcamna AnSrulcnis versus itec States et &l. New Vork State Is & third-pariy defendant in

tros lawsuilt, no0w deing readled Tor rizl pefore the U.3. 2istrict Cowrt nere.

Mrs. Andruionl' husband, Jerame, Was @ ®enisr Dactericlogist at the Criffen Ratiles
aberetory in tnis coity, a CSivision of ne New York State Departent of Health. Six years
age he w2s WLoridrng on @ widlife rables vaccination proiect, allegedly utiiizing a machine
cased o tne  wurster Alr Suspensicon process, for which the Wisconsin alunni Research
fowndation WASS! nell the patent. The rroject prciocci wes designed by speciaiists of the
C.S. Zerter for Cisease Contrel (COC) in Atlantz and at tne New York State Deparwment of

Beaitn.

The project invclves spraying sugar wafers {"pareils", with rabies virus frar an aerosl
encapsw action machine, adding an enteric coating, and scatiegring this bait in the wild. Te
idea was that foxes and other carrier creatires wuld ingest the virus-coated food and
Jevelop Immunity.

Jerame Andruloris alliegedly innmated the virus as It escaped fram the aerosol and con-
tractec rables, He is still 2live, but nis Prain is said t¢ be serisusiv and permanently
daraged. His family nas bdrowght swit for $8C ziilion against the following roster of defen-
cants:

- The Germarn zanufacturers of the aeroscl aacnine, Glatt GmbH ¢f Binzen/Loerrach, as
weil as this firme's U.S. distributor, Glatt Air Tecmigues, Inc. -of Ramsey, N.J. "Te
... machine was defective in design and manufactire, unreasonably daagerous, not fit for
use and umerchantable in that it leaked anc failed w0 perform s2fely...." declares the
camplaint filed by piaintiff's attormey, Dean Higgins, Esq., of Roemer and Featherstonehawgh
of this city.

- The wisconsin Alunni Research Foundation and its spinoeff, WARS Institute, Inc., as
weli as its swecesscr corporation, Reltecn, part of Ralston Purina of St. louls, Mo. "did in
a negligent, reckless and wrongfll manner”, the camplaint charges, "{design) the wurster iir
Suspension process ... and {(recommend) the use of the ... machine for the coating of pareils
witn the rabies virus gaterial....”

- Eli [illy & Oo. of Incdianapolis, which manufacturec tne rabies vaccine given to the
laporatcry workers, and Lilly's local cdistributor, Jonn L. Thompson, on the grounds, says the
canplaint, the vaccine "failed...."

- The Unitec 3tates becawe of 2 federal statute that makes the federal goverrment
lianle for acts or cmissions of federal employees, in this case at the CIC, who developed the
virus used ir the machine for the wafer-coating process.

- New Yorx State as a2 third-party defendant is in turn being suec by -he U.S. govern-
ment. Andmiionis, as a state anployee, cowc not sue New York directlv. "we deny any
iapsitity in this case," claims U.S. ¢iscrict attorney Jeffrey Axeirod in Washingten, D.C.
"Zf the cowr: rules against us, we feel the third parcy snculd indernify us."

The original complaint included as a defendant tne original inventor of the aerosol
eguipment usec, Dale wurster, thern a2 facul:ty memper in the pharmacy department at the

Jrniversily of wisconsin., last year, the district cowrst dismissed this portilon of the suit,
thus in effect nclding nim free of responsiziiity. (Source: lMNewswaten, € June 1383,
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The Icllowing Is a selection of recent (B Patents grartes-
Patent Number’
ASSLgnes Title oate Issuec
Seik Institte "™Mocile Phase Jor Liguid hwromatography."  (Reversec 5,377,488
chase ZPLC tecnnigue Jor resgiving pectige xivilres - 22 Maren 23

COLURN sactked with mydrocarton funclional grouwns
ttacnec o carrier.;

Nortwnwesiern "Antizenic Linear Peptide Compounds." [Antigernic L 377,518
University pertide zcarpownds With chain lengths of 10 ¢ 22 Maren 33

L arino acids.,

Teilin "Antitumer Proein Hybric and Process for Production L, 378, 145
\oapan; Thereof." (intitumor immunoglobulin combined with 5 Aprii 23

dipntheria toxin fragment.;

Peter cashion "Iimmopilization of Polynucleotices and Polypeptides L, 37G, 843
{inventor} with Tricylated Polysaccharides.” (Peclynuclen:tide 12 April 83

or polypeptide attacned te a hydrated polysaccharide
through a triphenylmethyl ether group.)

Monsaniwc Company, "Separatior of Plasma Proteins fram Cell Cultures". 4,382,028
St. louls, Mc. Mammalian plasma protein, sueh as factor VIII and 3 May 83;
{Inventor: albumin, are separated fram microbial or mammalian 16 July 8
G. Zdward Paget, cell cultures by adsorption with weter-insoiudile,
Chesterfieid, Mo.) cress-linked polvelectirolyte copolvmers. Preferred

copolymer ccamponents: ethyiene, maleic anhwiride.
Kacushixi Kaisnz "Mess Production of Human Hormones". These three L, 383,07
Hayasnibarz Seibutsu patents cover the production of human follicle- 4,383,035
Kagaku Kenkyujo, stimuilating hormone, luteinizing hormone, and 4,382,036
Okayama, Japan chorionic gonadotropin, respectively. Human cells i0 May 83;
{Inventor: capablie of produwcing the respective hormones are 7 Aug. 31
Kaname Sugimoto, transplante¢ into warm-blcooded animals where they
Okayama, Japan) produce more of the hormone per cell than by tissue

culture methods. Alternatively, the cells can be

made Lo muliiply with & device whereby 2 warm-

ploocded animal's nutrient body fluid is supplied

them.
Merck & Co., Ine., "In Vitro Antibody Assay for Hepatitis A". 4, 382,076
Ranway, N.J. Hepatitis A antibody is adsorbed to a surface, such 3 May 83;
«Inventor: as polystyrene, and then incubatec for apout 24 hours 1 June 82
Willlam M. Hurni, in the presence of cell-culture fluid conteining
William J. Miller, nepatitis-A antigen. Resultant reagent: a surface
beth of North wWales, with an outer layer of hepatitis-A antigen attached
P2.; to an inrer laver of hepatitis-A antibody, whicn may
william J. McAleer, be used in conventional RIA assays for hepatitis-A
Ambtler, Pa.; antibody.
Soarz of Trustees "Antinuman T Lymprocyte Monoclonal Antibodv!. 4,381,262
£ the ieland Monoclonal antidccéies bind to alympnocyte surface 26 April 83;
Stanford, Jr., an:igen (Leu-%) and are specific for thymocytes, 14 Nov. 8C
Universizy, normal peripneral T 2ells, and some null cells,
Stanford, Calif. Jseful in assays, cell sorting, and immumno-
(Inventor: suppression.

tharies 7. 3iever,
LOS ALT03 Hills;
Frank . doward,
ws Altes, hoth
cf Zalif,.




Szrent Number
~Ss.gnee Tille LElE _ssuel
©_ 0V L@deraiories, "Furificeticn of Human Inmme Interferon”. rude L, 38.c27
Inz., immine interferon orocuced o mitoger—incuced s Mzy 8%
Springfieic, Ve. nucan periphera. Lloof leukociytes ls purified ov 1€ Aug. &7
\-nver..f"': e series cf chramatogresnic steps, each lealing
. k. Brauie, e greeter puwrificetiorn.
Ve
Zcpies  may De cbueined fram:  Commissicner ¢f Petents ant Trademarvs. wasningtorn,
DC 20231, (Scurces: Genetic Teonncioge News., My 1985, hdgress: 158 Linwood Flazz, Fert
ee, kS C7Cz4, USi and Newswalern. € June 1923
MEETINGS
Date Titie
-5 August 198z Advanced Eochericel Engineering '83 (course torics: modeling

and eanelysis, desigr of reactors. bilomass corversion, ap;n—

cations of ciocheristiry and genetics, separztion processes)

Trov, K. Y., Sponsor: HRensselaer Foclwviechnic Institucte, Troy,

NY 1418., Av._ Joan Mesterson, Director, Continuing Education.
=2 August 1098% Biotecmelogy: Mierotizl Principles end Processes for Fuels,
Therice s anc ._ng"e\,le‘.- (COurse topics: anaerobic meta-
boliat, genetics of anaerobes and n-DNE  tectnclogy, acide~
genic  bacteriz, methanogenesis, <thermopnilic anaerobes).
Cambridge, Mess., Sponsor: Massachusetts Institute of Tect~
noiogy, Foar E16-356, Cambridge, Mk 02139, Att: Director cf
the Sumer Session.

14-2C Augus:t 1983 Tnird Internationa: Symposiur on Anaerotic Digestior (fermen~
tvatior, Kinetics, methane generation, solid and liquid waste
treatment, biomass utilization, process desigr, econamics, and
control). Hoston, Mass., Sponsor: Tirdé International Sym-

pesiwr o Anaerotbic Digestion, 9¢ Eirie ., Cambridge,
M4 C2173¢.
15-1C August 1983 Fermentation Tecmology (course topics: metabolisr, biosyn-

thesis, genetics of industrial microorganiams, scale-up, cor-
tinwws  culture, computers). Cambridge, Mass., Sponsor:
Massachusetts Institute of Techmology, Foam E16=25€,
Cambridge, ML 02713S, Att: Director of tne Summer Session.

16-21 September 1983 Molecular Biology Now and Tomorrow - 30 Years of DNA. FBoston,
Mass., Sponsor: 30 vears of DN4, c/¢ t\atu"e Pub. Col, 15 E,
25ih Sireet, New York, NY 10010.

25-3C September 10%3 Cestiz Coning (course limited tc Germar~speaiing participants;
topics cover cosmid gene banks, isclation fran  transformec
eukarvotes, colony hyoridization, piastic recantination;.
Hramnschweig, German Federel Fepublic, Sponsor: Gesellschafs
fir Biotechnologische Forsching, Eaunschweig-Stdcikneim 70087,
Germar. Federe. Republic, Att: Dr. Jonr Collins.

\

{Source: Newswaten, 1& April 1683,
PUELICATIONS

Journels

The New York putlisners, Marv Anr Liepert. Inc., of 157 East 8Ein St., puplish e wnele
series ¢f journals covering numerous aspects of genetic engineering sucr as agricultural
genetics, interferor. researcr, biotecnnorogy iaw and education, etc. The 1083/BL Serial
Putlications C=telogue is av a.;;a:le o the pulllishers upor. regues:t.
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An Inglish eciticn of tne siSlipgrepnic journal Pascal Zotechnology . I\.,JOC references,
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tation ¢f wne CZ.N.E.S. in This bitliographic jownal is derived rom the Pascal
m_.--c‘.sc-:-.ﬁam scientific and technica’ data dase and all tne zictecnnology referenc
Irawn Sran o Worldwide public2tions are JrOougnt togetner anc rested In a2 neomdgeneous anc

.aus'*ve wav. It taxkes Intc account the research in blochemistry, microbicliogy, ceil
:>_c Cgy anc chemica® engineering with 2 view to the Inaustrial and agricultwral applicatiens
of the resources of zicroorganigms and cell cultirres, as well as all the resuliing technolo-
gles and applications: agricultural and fcod  industries, agricwiture, neaiinh, energy,
pciiutiorn, metailurgy. References are drawn rarx varied sowces, sweh as periodicals con-
ference proceecings, theses, reports, ete., and conteins French, Zurcpean and international
patents registerec at the "Institut National de la Propriété Industriell" (Paris). Pascal
enable articles deziing with siotechnology to be collected, even those pudblisned in periodi-
cals wWhich dec not beicng W the "tictechnclegy™ list.

Eiotechnologv Bulletin

A monthly information source on current develomments in one of the world's most rapidly
developing technologies. Biotechnclogy Bulletin scans develomments in the biotechnology
field and provides itemised features to assist academics and industrialists tc keep abreast
of the relevant news on both a scientific and a cammercial front. Biotechnology Bulletin
provides you with a canprehensive briefing on recen*. developments and new products in a wide
range of biotechnological areas. Biotechnology Bulletin is written in a succinct accessible
form. Information is solid, well-founded and practical, based on a wide range of opinions
with views and interpretations from many sowrces. Areas covered are: agricultural chemi-
cals, diagnostics, food processing, industriza® chemicals, waste disposal, pharmeceuticals,
plant & animal cells, plant & animal breeding, energy production, and biomass. Published by
The ! izlications Department, Ovez Scientific & Techmical Services Lid, Beth House, 5¢ Holborn
Viad: :t, London ECI1A ZEX. Annwel subseri iption £90.0C {UK & Overseas).

EBiotechnclogy Made Simple

A glossary of recambinant DNA and hybridama tecmnoliogy. ?2JB Publications, January 1983,
£75 or $150 (117 pages).

This timely campilation of definitions and data is published by Serip world Pharma-
ceutical News, a nighly regarded series of Rritish newsletters. Scrip advertises it as
"specifically aimed at bringing the subject within the grasp of the lay executive”, amd the
book's introduction addresses it to "the non-specialist interested in the field". (Souwrce:
Newswatch, 2 May 1983.)

This gloussary is available in Britain fram PJB Publications, 18«20 Hill Rise, Ricimond,
Surrey, TWi10605, UK; in the U.S. fram Scrip world Pharmaceutical News, Att: Janet Garn,
500 Fifth Ave., Suite 420, New York, NY 1011C.

Biotechnology

A new report frar IMSWORLD publications highlights the potential growth of worldwide
biotechnology. More than 800 organisations fram 27 different countries are dealt with in the
report. ‘Biotechnoiogy intermational' lists 350 universities, 300 industrial corporations,
and 180 specialist ventire firms, all working in health-related fields. The report contrasts
the different approaches adcpted in different parts of the world to expioit biotechnology:
capital venture in the USA; major industrial corporations in Japan; goverrment assistance
in Burope. It also considers the possibilities for Third world biotechnoiogy, and is avail-
able either as three separate volumes, each priced $US U0C, or as a complete set, priced
3CS 1,000, fram Dr. A.H. Sheppard, IMS:JORI..D Publications ..r.d York House, 37 Queen Square,
ondon WCIN 3BL, (Tel: 01-831 5806,. (Source: Chemistrv and Industry, 18 April 198,.)

Guide to corporate-sponsored university research in biotechnology

Ffor corporations seeking wavs to enlist wniversitv research facilities in their R&D
p.ans - and for wiversities interested in corporate financing - 2 comprenensive new manual
¢f{ industrial-academic cooperation is now availaple from McCraw-Hill and Blotechnology
Newswaten. This 3#7-page analysis reviews the Dasics of corporate-sponsorec uiversity
researcn, indentifies its wnigue advantages in the tiotechnclogy area, and described ey
opticns for handiing procuc: development, patent rignts, and revenue. Price per copy:
$187, 8207, airmail, outsiae lNorth America; $167 (10% educational discount) available %o
universities and cclleges onily. To order or for mecre infocrmation, write to or call: Valjean
Baccte, MeGraw-dill Publications, Suite 3200, 1120 Vermont Avenue N.W., Wasnington, DC 20005;
(202} 483-170C. ‘Source: Newswatcn, U April 1982,
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Hewpewzton nouw on NINIS

ks ¢f tne enc cf Mev, s Eiote~rclogy Newswatel Decame avallatle o osud-
scrioers ¢f NZYIS, tne compuerizel information retrieval service tnat cdisplavs cauciete
rticles and seiectel Gatz O the videe screen cf & wser's terminael. B keving in tne
code name "SITTZC" and keyv words ¢f inweres:t, users can cal W any articlie Newswaich nas
puclisnec frar & Mayv 881, ine first harter Isswe, ¢ within 30 days of current lssues.

For getzils abown now NZXIS works and fow one carn suoscribe W it, write to or calli:
Meac Datz Centrel, 20C Park fve., New York, NY 1016€; (212) 8B3-8560. ({(Sowrce: Newswzich,
¢ June 1983,

Tpe Llconcl Tconomy: Fue:r ptnancl and The raziliarn Experience by Herry rouman, Franciscec
Rosilio-Czlie anc noderick Greenmsnielas of (he Teemneology roilev Unit, University ¢f Aston,
Birmingnar {price: £'3.75.. Puclished ov Frances Pinter Li¢., § Drwden Sreet, Coven:
Gardern, London WCE 9Nw.

T is book presents z camprenhensive wp-to-date review of developments in fuel ethanol
ir. Brazil. The Kraziiian Netional Alconol Programme is & result of z constellation of wnique
niswrizal, politicel, ecomxric and tecmical factors wiich have combined te make Brazil
worlé leaders in this fielc. In exatining the component parts, the authors highiight the
sterling ecnievement of &z Thirc Worlc nation pioneering the development anc application of
tictechnology ¢ satisly nationel econmic and industrizl needs on a sczie yet urmatched
elsewnere.

Difficuities reamzin, however, anc the authors alsc examine socizl econmic anc environ—
mentzl implications, including the cleim and cownter-clair that the productior of energy
crops te fuel the country's growing car fleet will be ir aadition ¢ rather thzt in campe-
wition with fooc crops.

Despite these protlems, Brazil's power aleono. policy represents z mejor contribution
tc incustriel pelicy which is now attracting worldwide asttention, and this dbook provides the
firs, deteiled study of their asnievement. In conciusion, the authors offer z precdictive
assessment of futuwre develomments.

kssistance reguired: Assistance aveilable

(ne of owr readers has asked whether any research institution or campany can supply thex
with information or the following:

(a) Research wnderwey in the field of tissue culture;
(b} Institutions workdng on the subject;

(¢} Scientists willing to help Colambiz and its Associatiorn in R&D precjects in the
Tielas of genetic engineering and tissue cuiture:
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UNITED NATIONS @ NATIONS UNIES

UNITED RATIONS INMDLWTRIAL DEVRLOPMENT ORGAMTEATION

UNIDO MAILING LIST QUESTIONNAIRE

Genetic Ingineering anc 3ictecinoioby Monitor
{Coge: 5C3)}
UBNIDO MAILING LIET, INCUSTRIAL INAORMATION SECTICR,
PC BOX 200, & 1400 VIENNA, AUSTRIA
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