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Dear Reader, 

UNITED NATIONS 1.''DUSTRIAL DEVELOPMENT ORGANIZATION 

Genetic Engineering 
and 

Biotechnology Monitor 
No. 17 

July-September 1986 

Since the lase issue of the Monitor reached you, progress a~ regards the 
physical establishment of the ICGEB i~ well .advanced and the first laboratories of 
the ICGEB at Trieste are ready to have the equipment installed, while the temporary 
acconmodation provided for the Centre at Nev Delhi has been constructed and is 
likewise waiting for installation. As a result the ICGEB is nov searching for 
dedicated research scientists and associates to be~in the work for which the l~ntre 
was established. 

For the benefit of nev readers, let me briefly outline the aims of the ICGEB and 
then indicate the possibilities available: 

The International Centre for Genetic Engineering and Biotechnology (ICGEB) is an 
intergovernmental organization being established by 39 countries as a centre of 
excellence devoted to the application of genetic engineering and biotechnology to 
accelerate economic development. The United Nations Industrial Development 
Organization (UNIDO) assists the member countries of the ICGEB in establishing the 
Centre and is currently implementing an interim progranane for a period of three years 
by which time the Centre is expected to function as an autonomous intergovernmental 
01ganization. 

The Centre has two Components, Trieste, Italy, and New Delhi, India. Early work 
in Trieste concerns molecular aspects of DNA replication in human cells and the 
molecular, immunological and pharmacological aspects of human papilloma and 
rotavirus infections. At New Delhi the initial focus i3 on the molecular aspects of 
plant biology, hepatitits virus and parasitology with special emphasis on protozoan 
infections. 
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The Centre is under the directorship of Prof. Irvin C. Gunsalus. The TLieste 
Component is headed by Prof. Arturo Falaschi. Prof. K. K. Tewari, proposed by the 
Director as head designate, is advising him on the development of the New De'lhi 
Component. Positions are nov available as follcvs: 

Reasearch Scienti~cs are being recruited at levels from Assistant to Senior 
Research Scientist, with equivalance to academic attainment of Assistant to full 
Professor at major internationally recognized universities. Ph.D. candidates with 
recent post-doctoral experience, to be appointed at the Assistant Research 
Scientist level, can, after in-depth review according to the Centre's guidelines, 
receive promotion. For ca1&didates with established recognition in their scientific 
field and demonstrated experience and leadership, senior appointments are 
•vailable. Fluency in English is essential. 

Research Associate appointments will be available for participation. in 
Trieste and Nev Delhi, with Research Scientists in the areas listed above. Recent 
Ph.D. graduates in the physical and biological sciences with emphasis on chemistry, 
biocheaistry, molecular at1d cell biology. lllllllediate research interests include 
molecular genetics, plant and animal molecular biology, molecular virology, 
para~itology, bacterial physiology and fermentation. Preference will be given to 
candidates with publications in peer reviewed journals with strong training in 
chemistry and biology. 

In ~eneral, initial appointments will be for one to three years depending on 
the experience and qualifications with salaries and allowances according to 
United Nations system scales and conditions of employment. The assi&nment of 
successful candidates will be based on the Component of applicant's preference and 
the availability of the requisite research topic. 

Those of our readers who may be interested in applying for these positions 
s~ould send a resume with three letters of recommendation to Prof. I.e. Gunsalus, 
c/o UNIOO. 

I wish to thank again all readers who reacted to our mailing list survey by 
conaenting on the content anrl format of the Monitor; please be assured that each 
comment is considered and, if possible, taken into account, even if we cannot teply 
individually to our readers. One complaint we receive frequently is that the print 
is now too small; however, since wP. depend on the joint pri~ting facilities of the 
Vienna International Centre all documents are now created in the same format, and 
this is beyond our control. One serious complaint is that the Monit~r arrives with 
great rlelay at come overseas destinations since it is mailed by surface post. We 
will therefore be looking into the possibility of subscribers who wish to do so 
making a contribution to pay for airmail and handling charges. We would be 
grateful for an early indication of interest from those wishing to participate in 
any such scheme. 

K. Vrn'k;i.taraman 
Senior •rnchnical Arlvicr.r 

Department for Industrial Promotion, 
Consultations an~ Technolo~y 
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.l. POLICY, lllEWS AIU> otllll PUTS 

UllIOO llevs 

lntentation~l Centre for Genetic Engineering 
aitd liotechnologr 

The Pre,.ratory C-ittee oa the F:atabli•h-nt 
of the International Centre for Genetic Engineerina 
and liotechnoloCJ (ICCEI) held it• eightK aession in 
Vienaa, Aaatria, from 11-20 June 1916, at vbich 
rrofesaor l.C. Cunsalus va• elected Director of the 
ICCEI and Dr. Arturo Falaachi, Direc:tor of the 
Institute of Cenetica at Pawia, Italy, a• the Bead 
of the ca.ponent at Trieate. 

The repre1entatiwea of Algeria, Argentina, 
Brazil, lalaaria, China, Cuba, Kuwait, Mexico and 
Yugoslawia reported the progress in regard to 
ratification in their reapectiwe countries and the 
eo..ittee took note that in seweral of those 
countriea the process of ratification had ad•anced 
coasiderably. 

lhe C-ittee ooted that the recruit•nt of 
acientista va• one of the responsibilities of the 
Director and hoped that, once the Director •••ume• 
his duties, the process of recruit-at vould be 
initiated. Concernin& woluatary contributions by 
mrteber States, a nlllllber of countries announced the 
dec:ision of ~heir Co•e~nta to .. ke contribution• 
t~ the budget oi the ICCEI, and to consider furth~r 
contributions in the light of the research 
progr-• to be undertaken. 

bgolatory isaue• 

European failore to agree on biotechnology 
regulatio!!!. 

Attempts to standardize European regulations 
gowerning bivtechnolo~y have failed, and a number of 
countrie• are ~e•eloping their ovn regulations. The 
Federal bp.oblic of Cer.aay and De-rk hawe already 
passed lava, and the lletherlands and other countriea 
are working on their ovr. •eraions. lfeanvhile, the 
European Parlia-nt is nov ezprea1in& some interest 
in the problem and the OECD ia expected to publish 
its ovn proposed reaulations. A consorti ... of 
U bi .. technology fil'98 ha• rec-nded that ao nev 
lava be paaaed to go•ern oiotechooloay, aince lave 
1owernin1 pha..-.a~eutical• and chemicals are already 
sufficient, althou&h sa.e adaptation .. y be needed. 
If any nev lavs are passed, they ... st be equally 
bindin& on c.,...rcial and·non-c-rcial 
biotechn~loay applicationa. lhe Coomiittee aet up by 
European industry felt that any nev lav on the 
release of organi .. a .... t be based on a aystem 
•••eaeins ri•k~ applied unifor.ly, to com11ercial and 
non-ca.eercial orsanizalions, throughout Europe. 
lhe ca.paniea said lava on •••esain& risks should be 
flexible enou&h to recognize the different risks 
vi'h each atep between the f irat ezperi-nt• and 
ca.eercial application. 

lhe eo..ittee said that industry accept• the 
need tc .. ke available information on poasible 
rish, but that it vould do so onl!• if the 
authorities agree to keep it aecret. :n thr US, the 
Co•er111Sent'• Recoebinanr. DllA Ad•isory Cowli•t•• 
cOflsidar• application• in open oea1ion. 

The European eo..iasion ha• criticized the 
induatry report •• baing incot9plete, but hao not 
offered any regulation• of its Gvn, partly becau•• 
IS of it1 20 directorates are in aot9C vay affected 
by biotechnolo;y, leadins to ••ny c~nflict1. 
Individual countries are therefore de•elorin& their 
own re&ulations, • situation thar the industry 
cOllllliasion vaa for ... d Lo prevent. The United 
Kin&d09 ha• only • sat of voluntary auidclinca 

published by the Health and Safety EzecutiYe. 
tleantihile, the Federal Republic of G«r.any ia 
relazina ita lava on production of substances, but 
i• ti&htening rule• on research. (Extracted from 
llev Scientist, 10 July 1916) 

USA re•eala biotechnology rule• 

Cuidelines that viii prowide the blueprint for 
• us federal policy reaulating biotechnolosy bawe 
rec:eiwed preaidential approwal. lhe fra.evork is 
desisaed to ease atrict controls to promote 
c....,.rcialization of biotechnolosy products and 
orsani-. 

Under dewelopment for the past tvo years, the 
nev fr--rk •i- to help •ad suide us fir.s 
aeekina to obtain licences to .. rket nev products. 
these inclucle ncv waccines, drus~. pesticides and 
others .. de by aene-aplicins. 

Officials at the lilhite Bouse clai• the policy 
is de•i&ned to be "neither unduly burdens~ nor 
careleasly incomplete". The policy 'l•o includes a 
system for protecting the public and the enviro...ent 
from potential hazard• posed by the nev technolosy. 

the Food and Drue Adainistration (FDA) vill 
resulate bu.an and ani .. l drus•. foods and food 
additi•e•, -dical dewices and ••ccines. 

The EnYiron.ntal Protection A&eacy (EPA) vill 
regulate pesticidal •icro-orcani,... and products of 
interseneric combination. 

lhe US Depart-at of Asriculture'• (USDA) 
Ani .. l and Plant Bealtb Inspection Serwice (APHIS) 
viii reaulate bioenaineered plants, ani .. la and 
pathogenic •icro-ora•ni•-· 

The Depart11ent of Asriculture and Occupational 
Safety and Health Ad•inistration vill have authority 
to regulate senetically-manipulated product• vith 
their reapectiwe remits, amt the ••tional Institute• 
of llealth viii ·continue to oweraee and 80ritor 
reaearch. 

llove•er, critics felt there vere &•ps in the 
proar•lllM! and that public concerns .... t be addressed 
concernin& the release of aenetically en&ineered 
•icrobe• into the ea•iron.ent. 

For ex..,le, scientists said the rcaulatioaa 
did not deal vith aev deai&n requireiaenta tor 
&r•anhouaea and other facilitiea that vould be used 
to house teats of seaetically altered •icrobaa Oil 

plant• or in other •&ricultural applications. 

The leaialatora ••id the re&ulation• also did 
not adequately cover the use of •icrobes 1enetically 
enaineered for diaaolwin& oil apill• or for use •• 
li•ins fertilizer1. 

1he !nviro111Sental Protection Asency intend• to 
resulate these oraani••• under the Toxic Substance• 
Cantrel Act. 

But the lav exe•pt• c09psniea vith annual sales 
of le•• than $4 •illion fr09 havin& to notify the 
Covern.ent about reaearch or develo,..nt projects. 
The annual ••••• of 80at of the 220 US biotechnolo&y 
ca.paniea are le•• than t4 •illi~n. 

The •aency is said to be developins nev rules 
to clo•• the s•p, and until it fini•h•• this vork 
next year, it has asked ... 11 c09~ani•• to Potify it 
voluntarily of experi .. nt• involvin& induatr~•l 
application• of aena-altered orsani•••· 

Several scientists and lesialatora vere 
conr.erhed that ecolosi•t• did not take part in the 



two-year proce•• of foroulatiaa the aev rwles. 
(Eatncted fr- aa-ical Week, 2 July 1916, Europe•• 
aa-ical ..... 1 July 1'16 a .. Jateraati-l Herald 
!!.!!!!!!!!.• 25 July 1916) 

lewhio• of Japan'• rllllA experi-nt pi.delinu. 

1he Japaaeae Science and Tech-losy Aser.cy 
(STA) ha• rewealed iu policy of carryia& -1: a 
.. jor rewi•ioo of rDICA experi-nt caidelines, 
fi .. lly avitchin& fr- a poaitiwe to • oesatiwe 
Hat. 1ht Hiai•try of Education i• expected to 
rewi•e it• OVD suidelioe• for exper~nt•. Ia 
coaaectioo vith the rewi•ion, a• yet unwritten 
suidelioe• viii be drafted for relea•e of 
rec....,ioaat bodie• iato the enwiro...ent, i~ulation 
of plenu and ani-h vith seaes and handliq of 
rec....,ioaat bodies. Coa•ideratioa vill be giwe• for 
the iaclu•ioa of cell fusion and lllA recombi .. tioa 
vithin the cowera~e, as is the c1se vith trs and 
British caideliaes. The STA 's experi-nt pideliae• 
vere rewised for the se~enth ti:ne in Juno:. ?hat 
rewi•ion ea,ed restrictions on experi-nts on 
l•rge-.cale cultu~e• of rec...i.inant ...,.ie• and added 
ll nev types of l1o>si.• and wector•. 

1he Japanese ~inis~ry of ~•!th and Velfare 
(11111) -de it knnvn that in July it would start up • 
special re"°'"rch ,,. •• c""'P"se<! .,f r-e~sons virn 
acadciaic experience, with the tentatiwe ••
"Special Resf!ar4:h Team on E...,a!t1arinn of S3f~~t: "! 
liotechnolo&i in Foo~ Products~, and the purpose of 
considering s:tfr~·; gui•l.,lia"s fer [co•J pru.iuc•d 
using biotechnology. lese•rch co:ts •re already 
figur,.d into tht' :~86 budgr.t. Tne rr~"arch p"riod 
i• three years, ~~t ccnsidering the rapid 
devel,•pDCnt nf biot,.chnology, a ;1\d,. rang,. of views 
vill he heard and an interi• report is to be .. de by 
the end of 1986. 

~ranvhil~. the Japanese Ministry of 
Agtir.•d rure, Forestry and Fisheries (HAFF) finished 
a rerort oi the rrsearch c01111ittee on encouraging 
recOt11hinant DNA CrUNA) tachnolo~y in the field• of 
agriculture, ·fore•try and fisherie•, and announced 
•ini•try policy on drafting guidelines for 
induarrializarion of rDNA technology. 

~.e report concentrated on the relea•e into the 
envi r""''"•nt, in agricultural 3pr1icat ions, of 
re:< .:•unant gt'ne plant' and •i.:ro-nrgani••s. The 
~"Y p-> int a vrre that in all ca•es, ••nufactured 
~r.:u•ito>' vould be individually en•inad hy a newly 
~st~hli5hed inve•tigatory COlll9ittee, and that 
r<'l<'a•r• vould be in 1tage1 a• ••fety va• 
<'trabli~hrd. 

Tiie report set up three categories for u•e of 
pl.1nr•: dosed, CILSP and open. It includrd 
ra~triction• on plant• created vith recODbinant 
~rnr.s and thoae bred or deriwed fro. auch plant•. 
Th' minietry al•o announced a policy atudying 
.•icr.,-nrgani••• in a -•et en•iro-nt during 
tr4nafer froa the laboratory to the enviroRDCnt. A• 
for ani .. la vith racoiabinent cane•, consideration 
VH fi.-.t ginn to the idea of handlins the• the 
''""' •• plant•, but there vae no anaver and etudy 
~ill 'ontinue. (!atrected frOll Nikkei 
lliotechnolou, JO June 1986) ---

C..na therapt 

The flr1t eap<'riwental teet of hu••n gene 
th~rapy i• on the horlznn. It i• po11ible that the 
first protocnl viii be su.,.itted to the US National 
lnatitutes nf ff<'•lth f?r spproval vithln the neat 
fev 1110nths; It •ay turn nut t~ be longer in 
coming. llnt it 111 certain that -dic:al naearcheu 
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are cloae to beins ready for • pioneeriaa atudy and, 
in anticipation, an elaborate sy•tem of rewieva ha• 
been put in place. 

Policy..,..kera, ethicists, researcher• and 
othera have beea debating the social and technical 
facet• of h...,,a gene therapy lor several years. lhe 
US toasre•• haa held hearins•; the congreaaio .. 1 
Office of Technolosy Atl•es-at (MA) ua con.tucted 
a thoroash, vide-rangins •tuJy; the llAC and its 
seae therapy aubc-.ittee ~ave ez .. iaed the issue• 
in open DCCtinza. loth the llAC and the subc.-ittee 
contain aie.ber• vho represent the public. 

Before the f ir•t experi-ntal atteept at h,...a 
gene therapy can legally begin, it viii hawe to be 
cleared at the local t .. wel by the research centre'• 
lnstLtutio .. l •iusafery C-ittee, vttich looh at 
proccdurea for the ••fe handling of r~cODbinant 
nrganis.s • and bJ the Inst it ... t i .. n •. !l &evitv lk1.u··.;. 
vhich coacerns itself vith the protection of thr 
?•!.ienl. am.: !Cu..:h r-1tters .iS ir.f'"•::;:~c :onslll!'nt.~ Ar 
the R3t.ional level, the ex~ri•ent vill "e r<vi •. -. .. d 
in open session by the gene therapy subcODDittee. 
vhi~h has spelled out a host cf technical an~ 
ethical considerations in a doc...,nt 'al led "i',>i:>ts 
to c;.,nsidrr", which is itself con$tantly being 
~evieved. The ezperi11Cntel therapy protocol will 
h . .-~e t<' I-~ d"scribed ir. l:ay language ar.d put>! isl;~,1 
in the Federal Register so any ... ber of the public 
c;;r, c;nco?nt. TI1e full iaH f.ecoiabinant UNA A-'vosory 
Coonittee DUSl approwe the protocol. And, finalty, 
it :.m<t ~f' aprcov"d by tO,i> director ,,f NIH. 

r;.,.,e theraFY can be thnugl:t :>f in tvu main 
categories: aoaatic aad ger.line. ~ODatir \or 
~<Jvl c .. 11 therapy, vhich will be thl! goal of 
initLal experi-nts. ia ai .. d at correctins ~ 
srrimr~ "'"dical disease by repairing the de! .. ct!~~ 
gene that is the cause ol tne -suordrr. The gen.,c i•~ 
thrr•?Y of certain sewere ;...,n,. deficiency diseases 
is an ex .. ple. Because of a faulty gene, the bo~y 
fails to produce a protein that ia asaenti:al for 
•'>rmiil i11r.mnr system function. In theory, by 
alterin& or repairin& the gene, cne cculd cure thr 
di1ease. Technical proble•• and rhr need for 
further ani .. l testing DUSt be re•~lved beforr thr 
fir•t te•t of •.,..tic cell therapy, but alaost n'> 
one otjects to it on eth:cal grounds. SOt9Atic cell 
therapy i~ dirt'ct~d only at body cells that are not 
part of the genoline. 

.~r•line therapy, by contrast, would correc· 
defects in rrproductive cells, thereby not only 
alleviating di•r•se but doins it in • vay that iaeans 
the corrected genes vould be pa•sed on to an 
indi•idual'• children. 

Another category of potential future genr 
therapy is so-cal led "enhance-nt therapy", vt.ose 
ai• voul~ be to alter a sene in order to affect •OllC 

feature such •• eye colour or height. (It can be 
seen •• a for. nf soaatic cell therapy.) The 
prospect of ta•pering vith the seae for gruvth 
horaone, in order to custoe-grov ba•ketball playera, 
for instance, i1 often cited as an undesirable 
potential use of gene therapy. (!atracted fr09 
~. Vo •• 233, 26 Sep~etlber 1986) 

~ 

!rchenging of biologicai ••teri•! 

To addreas the iesues turroundi· .he grovin1 
uchenge of biologicel ••terial, S•e~ •. ie Doore1, 
•icrobiologiat <'Rd aesistant professor of food 
1dence 8l Penn State C:C-llege of A11riculture end 
aho ti1air••n of the Co-ittef' on Culture 
Colhctinn• of the Board of Puhlic •••d Scil!ntific 
Affaira, recently orcanised and convened a round 
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t•ble on the subject •t t~e 86th •nnu•l ~tin& of 
the Amcric•n Society !or Mir.robiolocy (ASM) in 
V•shinctoe, D.C. 

As there vere numerous l•vs •nd regulations 
~owcrning the tr•usfer of dise••~-carryin& •nd ewen 
beaefici•l org•nis .. , Doore• felt th•t there w•s 
•Ol9e conccrn th•t the •Yerace scientist, vho only 
occ•sionally needs to trao•fer .. teri•l, aight no( 
fnlly underst•ad the iaa •nd outs of transporting 
biological material. 

...,ny bi~Jogical cultures aust be transported in 
specially-sealed double cootaiaers vith required 
vmr>tin~ and ~~~rriptiwc labels. Scientists often 
nee.I to apply for an import/export licence if they 
are shipping -te~ials in or out of the country. 
'~a~l•tions allov t.,.. ~rsani ... to be sent via the 
postal service, ~thers aust go another route. 
~erlain countries restrict c~rtain substances froa 
e~t~rinz their borders. Ewen when packaging, 
lic~aces and destinationa are legiti .. te, 
transportation probll!88 can arise becau~e airline 
pilots and other carriers .. y use their discretion 
to refuse to carry a pa~kagc. 

"the si91ple act of l90Ying a vial ~f serua froa 
one lab to another can get quite coaplicated, 
especially when tvo countries are involwed", says 
lloores. "the session ve offered at the conference 
alerted scientists to just what requirements they 
f•ce, and vhich agencies issue peraits and 
l~cences". She thought there was going to be aore 
and aore ~hasis on shipping and internation•l 
exchange of biotechnological .. teri•ls, and wished 
to ensure th•t everyone understood the regulations 
•nd •ct• responsibly, so the free exchange of 
scientifi, ide•s and .. terials can coatinue safely. 
(Source: llevs Release, 1 Hay 1986) 

Unique syste• for freeze-dried aicro-organi••• 

Tiie Aaeric•n Type Culture Collection has 
developed vhst it claias to be a unique culturing 
syste• for freeze-dried aicro-organis .. , eli•inating 
the need for fresh medium. Especially useful for 
class1·ooa deaonstrstions, Uniplus cultures are 
freeze-dried preparations consisting of a 
aicro-organisa in its appropriate growth aedi... To 
establish a groving broth culture, all ~hat needs to 
be added is sterile vater. Further details aay be 
obtained froa American Type Culture Collection, 
12301 Parkl•vn Drive, Rockville, MD 20852, USA. 
(Source: Biotechnology Bulletin, Vol. 55, No. 8, 
Septcaber 1986) 

Centre for Plant Coneervetion to seve 
endangered species 

'Tiie Centre for Plant Conservation (CPC), basr.d 
at the Arnold Arboretum of Harv~rd University has 
recruited IR botanical gardens from across thr. 
nation into • progr.,... to s•ve end•ngered spr.cies 
of 115 plants. For tvo yr.•n those gardr.ns have br.e11 
surveying their assigned areas for plants in trouble. 

'Titi1 su,...r thr. progra ... '• ar.ab~r garden• viii 
br. diRging into the task in earnest, le•rning hov to 
cultivatr. rare plants froa continent•! USA •nd 
ll•vai i. 

Without i'1tervention by consf'rvat innius, 
n,..nly ),000 - IS pf'r Cf'nl - of all phnt spr.cil's in 
thf' IJSA may br.comr. extinct. llevaiian ver.r.tatir>n i• 
r.ut icul1orly vulnerablr.; r.a.uly h•I f of llo1vAii '• 
1,11110 no1tivf! plants •1ty hr. lost. CPC: h111 adnpted • 
atrAf"RY th•t i• nnvcl in th" f if'ld nf plant 
con•ervation fo COPnter this thrr.•t. 
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Up to aow, public •ad priwate gr011ps hawe 
concentrated oe protectin1 the l•nd• vhere rare 
species are f011ad. CPC, applaudin1 these effort•, 
goes one step further by bringing endangered plants 
into cultivation under the protection of botaoicat 
1ardf'!nc. 

Tvo of the ceo~re's senior officers -
Dr. Linda R. lldlahan and Dr. Kerry S. Valter -
wisited ~r gardens this spring to review pla ... 
to cultivate endangered plan~•· 

Endangered species of plants are often found in 
unusual, inhospit•ble habitats, but botanical 
gardens .. y find -st of thea easy to grov under 
-re benign conditions • 

A key part of CPC's vork is to 1enerate • 
central list of endangered species anc" where they 
are being cultivated. Zoos hawe long had scce•• to 
this kind of inforastion, but botanical g•rdens h.awe 
not. this inventory vill help researchers, and 
endangered plants put into cultivation vill be aade 
available for study. The centre's staff hopes tbat 
SOiie of this research •i&ht eventually aid efforts 
to preserve endangered plants in the wild. 

lhe Centre for Plant Conservation is fillina a 
gap left by coaaercial efforts to conserve 
ger.,lasa. Coaaercial and fedcral seed banks are 
concentrating upon plant species vith obwioua 
coaaercial importance in their conservation 
efforts. (Extracted froa Genetic Engineerin1 Keva, 
July/August 1986) 

lfev biology/chemistry institute 

A gift of tSO •ii lion from the Arnold and 
Kabel Beckman Foundation has enabled the 
establishment of a nev institute st the California 
ln•titute of Technology. The Beckmann Institute 
viii try to solwe problems at the interface betveen 
biology •nd chemistry. Research sre•s that the 
institute .ay support include cheaic•l synthesis of 
nev pr"yaers, development of advanced genetic 
engine~ring concepts and instruaentation, 
preparation and testing of nev types of catalytic 
and cer .. ic .aterials, and development of computer 
and instr...entation techniques for protein 
engineerin& and hunan chroaosoaal .apping. 
(Source: Genetic Enginer•ing llevs, Sepuaber 198ti) 

lluaan Leukaeaia Centre 

A Hu,..n Leukaeaia Virus Centre, the ~iret of 
its kind ~n the vorld, is to be establi1~rd at the 
Uniwersity of Clasgov, Scotland. Supporced by funds 
of alaost £2 aillion over the next fiv" years, it 
viii be located in the Department of Ve:erinary 

.Pathology, where Villi .. Jarrett carrieo out hi1 
pioneerin& vork over the psst tvo decade• un feline 
leukaeais. 

Fo llovi ng the de1110nst rat ion by Jarrett and t. is 
colleague• that leukar.•ia in cats is usually 
associated vith a retrnviru1, the researcher• !ound 
that the sa .. viru~ is a ••ior cau1e of -n 
i-.inosuppreHivr. AtDS·like a;r.41"'>•" in cats. The 
centre'• foraati~n coaes 1oon after the 
incri•ination of a related a1ent in onl' for• of 
hu•an leukania, the pinpointinR of llTLV-111/LAV .. 
the agent of huaan AIDS, and su1picion1 that further 
rl'troviru•e• aay be respon1ible .for •11ltipl~ 
sclerosis and other conditions. DirectrJ by 
David Onions, the centre's research progra .. f' viii 
bring togethr.r epide•iology and aole~ular biology. 
The Clugov University Leuka,.•ia Research Group, the 
large1t in •ritsin wnrkina on oncoaenic viru••s, has 



already produced a suc-cessful vaccine against feline 
leukae:aia virus (FeLY), and is collaborating vitla 
the US .. tional Cancer ln:t~!ute (Bethesda, HD) on 
the dew?lo,.ent of a vaccine against ~...an AIDS. 

Construction to acca..odate the nev centre 
should be completed next spring, at vhich time a 
te- of tea people vi 11 be recruited. One of the 
first ai .. is to apply genetic engineering 
tec""i•ues to investigate huacn leultaemias that 
occur in clustets, the significance of vhich is 
unknovn to epidemio1oeists. (E&tracted fr.,.. 
lio/Techaolop, V~l. 4, Jul!' 1986) 

flariae biotechnolo17 labors~ory to be built 

University of '.:alifornia regents have approved 
an la •illion .. rine biotechnology laboratory to be 
installed at the university's Santa Barbar• ca.pua. 
The .. rine biotechnology laboratory vill serve as a 
brid&e between the .. r1ue and biote~hnology 
industries and vill .. ke use of the existing 
ultrapcre seavater collection system on c..pus to 
provide conditions for the cultivation of .. rine 
organis .. that can be .. nipulated using genetic 
engineering techniques for enhanced food 
pradoctioa. Isolation and characterisation of 
potential nev phar.acueticals are other objectives. 
Scientists vill also use the facilities to carry out 
applied research in areas such as encrustation of 
ship bott08S by .. rine organi ... and basic research 
in areas such as the niechanis .. by vhich deep ocean 
c088Uftities subsist on chemical rather than solar 
energy. (Source: leprinted vith permission fro. 
Chemical and Engineering Revs, 21 July 1916. 
Copyright 1916 American Cle8ical Society) 

Coasortiu. to design gene tool kit for four 
crops 

A European consortium of IS academic and 
industrial organisations has just launched an 
allbitious pre-c09petitive research progra .... vhich 
could dr ... tically affect the price and •uality of 
food in the •id-1990s. Over the next three years 
they i1ope to design a plant gene "tool-kit" and 
u1er'1 .. nual, permitting the user to .. ke radical 
changes in the genetic .. k..-up of snoiie of Europe's 
more valuable crops. 

The 11 companies include such multinationals as 
loyal Dutch-Shell, Unilever and Ciba-Ceigy. The 
four acadei.ic institutions are the Plant Breeding 
Institute snd the John Inne1 In1titute, both of the 
Agricultural and Food Research Council, and the 
Univeraitie1 of Durh .. and Warvick. 

Ca.panies pay the sa.e, regardless of sise; 
about lS0,000 a year. The Govern.eat doubles the 
money, providing a total of l3 •illion for the 
three-year progra..... Still more to the point, the 
cu.panies have harne11ed the expertise of about 
40 lriti1h ac1de•ic1 - perhap1 70 per cent of the 
national expertise in thi1 area of plsnt 1cience. 

The research vill be done in the four scade•ic 
institutions, over1een by • progrs..e .. nager. 

tf the progr1 ... eventuslly succeeds it viii 
hive estsblished "ensbling technology" to •ll- any 
user of the plant gene tool-kit to .. ke gene 
transfers within crop plant• 1 routine procedure. 
The II c08p•nies viii then be free to exploit thit 
ensbling technology in sny vay they wish - perhaps 
to gr- pess 1110re re1ist1nt to vesther or pests in 
the csse of 1 big food co•p•ny, or to develop into I 

1pecific techni~ue vhich csn be licensed to third 
psrties in the csse of • •t•rt-up. 

The progr11111M1 focuses nn four crnp4 nf 
part icuhr interelt in r.urope; whe•t, b"r lr.y, P""' 
and oil 1eed r•P•· 
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the first and biggest ~f the three projects 
aims tc establish transformation and regeneration 
syst~ for 111 four choeen crops. the aecond 
project concerns genetic en~ineering. It aias to 
isolate the gene of interest - ~ne that contruls the 
storage of energy or the process of photosynthesis, 
for exa.,te - and test auch plant genes to ensure 
that the isolated and reconstructed genes can be 
ex~ressed (replicated) by biotechnology .ethods. 

'lht idea ia to use the "gene cas•~tte1" 
produced by this project to trsnsfor. the four 
crops, using the technology develrped in project l. 
it vill !ocua particularly on the genetic 
engineering of seeds, because it is Skeds or grain• 
vhich are nor.ally harvested. But it .. y turn out 
that in ~rder to modify piant growth the nev gene 
products have to be localised in specific parts uf 
the plant's cell, such as the chloroplasts, ..t1ere 
photosynthesiP takes plsce. (Extracted fro. the 
financial Ti.ea, 15 llay 1986) 

Biotechnology f ir.s plan insurance pool 

A group of 21 biotechnology-based ca.panies 
intends to for. an off-shore captive insurance 
co.pany to provide them vith hard-to-find liability 
coverage. lhe firms, all .embers of the Association 
of Biotechnology Companies (ABC), expect to 
eatablish the company by September 1916. 

ABC hired inaurance brokerage fir. 
Johnson • Higgins, vhich has orga~ixed similar 
captiwe insurance carrier•. to conduct an actuarial 
evaluation of biotechnology product risks and to 
plan the company. lhe insurance progr..-e vill 
probably alluv .. .tiers to select, according to their 
needs, either pri .. ry c~versge or protection for 
cl•i• amounts over a set •ini..... The progr .... 
will emphasise risk .. nagement, vith cu.pulsory 
training and ssfety audits. 

ln1urance is beca.ing a .. teer of increasing 
concern for biotechnology-based firas, .any of vhicb 
have no liability policies. Many firms vill be 
introducing their first products in the near future, 
vhich viii greatly increase their liability exposure 
st a ti.e when the insurance industry is reluctant 
to provide product coverage. 

Johnson • Higgins' actuarial pro~ect will be 
co.plicated by the lick of risk history f>r .ost 
biotechnology-based products, a vscuum that .akea 
trsdition•l insurance carriers doubly vary. In 
order to rite biotechnology produce riaks, the 
c08pany vill exsmine the results of 1 111ember survey, 
consult vith underwriter•, and vhere poa1ible aake 
anslogiea to comp1r1ble products .. de by traditional 
••na. 

Once Johnson • Higgins present• its finclinga, 
ABC .e•bers viii hive to decide which risks they 
vill insure ..,tuslly snd h- 8UCh esch c011p1ny 11Ust 
pay for coverge. 

The lndustrisl liotechnolosy Association, a 
different trade croup, hopea to solve the cover1ge 
proble• by famili1rixin1 t~e inaursnce industry with 
biotechnolosy. (Extrscted with per•iasion fro. 
Che•ic•I snd ingineering News, 14 July 198~. 
Copyright 1986 AiHri.csn a.e.icsl Society) 

According to 1 nev study by Stamford, Conn., 
••rket analyst• Business C088unications, Inc., sales 
of •icru-organism-b11ed products, nov pegged st 
•100 billion vorldvida viii grov st .. dily during the 
next fev y1u1 s. 

Overall 11rovth vi II llV<!rill" 2 p•r cf!nt a yesr, 
although somf! Olarket 1rea1, such u I ivin11 cultures, 

II I I I I I 
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vill erov 1111eh faeter than ...,r·~· About half the 
.. rket for •icrobial product• i• in the US. 

Livinc culture•. llhich nov eenerate reveoues of 
a'-out 1770 •illioe at t~e .. nufacturer or suvvl••r 
lewel. vill erov at an avera~ ~nnual rate of about 
l.1 per cent and reach 1891 •illion by 1990. Thie 
arovth viii be larcely clue to c011panies• ahiftine 
from in-hoaee culture• to outaicle supplier• of the 
cultures. 

Sale• of •icrobiallJ""deriwed substances viii 
erov at a steady 3 per cent clurine the rest of the 
1910s. 1915 rewenuea from these products were 
14.16 billion, llhich viii cli_.. to 14.ll billion by 
1990. (Eatracted fr- a.-ical ltadetiaa leporter, 
21 Jaly 1916) 

Biotechaol!IY stock .. rket 

lbe biotechaolo&J stock .. net. scene of 
red-hot erovth throachoat the firxt three llOllths of 
the year. has nov coaled off considerably. Several 
factors have vorkecl to alov the rate of erovth of 
biotechnoloey stock valaes. For one thine, the 
elements that combined to create the ereat aarce ia 
stock price• last autUllft - tvo hich-priced 
acqaieitiona of biotechnolo&J companies, eovernoaent 
approval of Cenentech'• recombinant DllA human erovth 
honoone, and encouracine results from human trial• 
of interleakin-2 - in eeneral hawe nov beeo factored 
into c011pany stock prices by iaveatora. 

'Ihe aoat positive c01111ercial development this 
eprine vas the US Foocl aacl Drue Ad•inietration'a 
approval of -interfernn for the treatment of hairy 
cell leaka-ia. 'lbe brineine to .. rket of the firet 
recombinant interferon - once expected to be the 
confirmation of eenetic eneineerine'• COlllP!ercial 
promiee - vas a .. jor achieve91ent and helped raise 
stock prices. lbe approwal, in particular, dusted 
off the preetige of Biogen, llhich developed the 
version of -interferon being .. rketecl by 
Schering-Plou1h. 

lbe other .. jor factor has been the drain on 
investment capital. lushing to esploit the 
tremendous popularity of biotechnology •tocks, .. ny 
public companiee ieeued a•condary stock offerine• 
while .. ny other private fir-me, some of which hacl 
-ved too al-ly to benefit fr- the 19r.J boo. 
.. rket ancl others of which are just a fev years old, 
.. de initial public offerings. 

At this point, investor• are believed to be 
avaiting a nev aeries of positive developments, 
particularly in tef911 of product approva?a. All 
eyes are on the hepat•tia a vaccine developed by 
Chiron for Merck. Analysts expect FDA approval for 
the vaccine, which would be the first c01111ercialized 
eenetically engineered human vaccine, vill come 
later this year. Approval undoubtedly vould boost 
interest in stock in Chiron and companies vith 
relstecl projects - liogen and Ameen, for instance -
aa ... u. 

!ven more eaaerly avaited ia approval of 
Cenentech'• tissue-type pla .. inoeen activator (TPA), 
cenerally espected to be the first blockbuater-aisecl 
biotechnology product. Approval ia eenarally 
expected in 1917, althoueh opti•i•t• think FDA could 
send th• heart attack treat.-int, ••early aoueht by 
physicians, to .. rket •• early a• thla December. 
Other c-paniea vith TPA projects, 'such H Genetics 
Institute and lnteerated Genetics, would •l•o 
probably benefit in the etock .. rket a• • raeult. 

Other 11111jor product approvals, such as for 
other interferons, could co.a nesr. year. In the 
.. an ti .. , eOl98 •tock• could 1ain fr- 1ood pr,,.rees 
report• on the continued taatin1 of interl,ukin-2 in 
cancer pat ianta. 
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Investor• are still focuainc oa product 
clevelo,..nt. earnine•. and .. naaement structure ia 
their cleliberetiona. 'lboae are constant elements in 
the iaveetment decieion, of course. but the 
beeinninc trickle of aenetically eneineerecl product• 
enteriac the .. rketplace meaae that. for the first 
ti_., investor• viii be able to juclcc companies oa 
h- veil their product• sell •• vell. (Eatracted 
vith permiHion fr- Cb-ical aacl Ea1ineeri, llevs, 
14 July 19a.. Copyricbt 1916 ._.ricaa aae.1cal 
Sodety) 

llov to evaluate a biotechnoloct ac!aieitioa 

Iaweetor• and companies plaaninc to clivereify 
into the biotecbaolo&J arena llUSt methodically 
a••~•• the attendant ri•k• of thie lucrative 
hip-ar-th sector • .._.e the facton to be veiehecl 
up are research encl e!aity. ~her parameter• .... t 
also be coaeiclerecl. a• 11.obert lliley, aa analyst vith 
llaseachasetta-i»aaecl c-ah.aau Arthur D. Little. 
explaiaa. 

lbe valuation of a ... 11, specialized 
biotechaoloey C011paay. lllhich i• ca.poeecl .. inly of 
ecientiste undertakiae early etaee re•earch. 
re,uire• model• that are linked to the etrateeic 
potential of the firm. Several key consideration• 
in the rapidly developiac biotechaoloey incluetry 
point to the need to iaclucle strateeic re!uireisents 
in biotechnoloey valuation. 

Firet, ae a crovth iacluetry, biotechaoloey 
require• plannin& for tbe allocation of li•itecl 
resources ancl arketine for the development of 
product reveauee. la addition, thie 
techroloay-inteneive incluetry re!uire• l6D plannina 
for new-product f lov aaci etrateeic .. nae ... at for 
the identificatioa of opti .. t etrateeic thruete. 

In order to compete, biotP-chnoloey relie• oa 
corporate plaanine for etrateeic directioa and 
.. rketiae etrateey for product-to-product sector 
penetration. Takine a elobal perepective, 
biotechnoloey need• ca-ordinated plannine for 
international and domeetic activitie• encl offshore 
develop.eat plannine for international product ealee. 

Civen the foreeoine considerations, the nest 
ete; is to es .. ine tvo model• that include etrateey 
•• pert of the evaluation process. One model 
c-pare• a c01Sp1ny'1 atrateey to tho•• ueed by a set 
of ai•ilar competitore. The eecoad eetabli1he• a 
value based on the worth of cuaiulative research. 
llhen comparine ei•ilar competitors, the .oclel base• 
evaluation oa characteri1tic1 aeain1t the value 
placed by the .. rket. 

Several etep• .,,t be undertaken to use this 
.aoclel. Fieur• l illuetr•t•• the fLov of 1tept and 
the equation which can then be u1ed to eatablieh a 
value for the biotechnoloey company under 
coneideration. 
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Planners ahould clearlJ drfine the 
biotech1toloe1 company'• lluaineH in tenis of the 
tecb-loeies "'Ployed and the .. rttets to be 
eatered. Examples are .aaocloaal antibodies for 
site-directed t...our i .. cing or ..... 1ian ~ell 
cloninc and e~pressioa for production of peptide 
t"1t.rapeatica tarceted tovard• cardiowa•calar disease 
treat-at. 

... at, ezecutiwe• sbould select a range of 
representatiwe cooapetitors in thi• s- busine•• 
asing •i•ilar technologies directed at •i•ilar 
... rttet sec-ats. It is critical that a ranee of 
companies be chosen because these coiapaniea viii 
determine the horizontal azis of the e•aluation 
cr•ph. 

At the s- ti- -n•~-t sh<'"'" establish 
the strategic factors vhich fora the ~asis ef 
c.....,etition. 'lheJ caa look at coapac.ies c..-rently 
c.....,eting in .. aa1eaent ability, the track record of 
product dewelopnent or clearing techaicat aad 
recalatory hurdles, technolocy strengths, 
strategic/tactical noYenents, such as joint wenturea 
or no~nta tovarda full integration. 

'lhey should veich up the factors to determine 
their relatiwe importance aad contribution to a 
total score, u1in1, say, • 10-point 111tea vith 
hicher mnobera indicatinc creater relatiwe 
importance. Each strategic factor vould be scored 
for each coapetitor and then recorded before the 
neat is scored because the scoring is based on 
comparison to the entire •et of competitor•. 

Neat, one voulJ deteraine the •core for the 
c019i>any, being ewaluated by deciding vhich element• 
of capitalization, or ~ther -••ure of ••lue, are 
important for the in•e•t-nt objectiwe•. Eaa.ples 
are equity, cash and future cash c.,..it-nt.a frC111 
dewelopnent partners. Determining the 
capitalization, or other walue -a•ure, for each 
competitor, vould be the neat •tep. 

Finall1, users vould plot the total score for 
each cC111petitor's basis-of-c01apetition factors 
against the capitalization of each coapetitor 3nd 
the straight line determined by the points on the 
waluation graph. Then the total ba•i1-of-
coapet it ion score for the coapany could be 
ewalu•ted, coapared vith the chosen set of 
coapetitors. (Source; ECN Specialities Supplement, 
October 1985) 

I. COUlfB'f llEWS 

EURP.L\ proposal• in biotechnology 

Early in June the third EUREICA Ministerial 
Conference took place in the UK to vork out the 
final decisions for this initiative of Europe•n 
c:>-operation in technology. 

Th'! lut f.l!Rf.ICA conference, held at Hannover in 
198S adoptr.d n declar•tion of principle• and• fir•t 
•et. of tPn project• to be l•unched i,,..diately. 

Two pr~j,.ct1 cover biotechnology: 

TI1r d~vrlopmr.nt of dia,nostic kits for 
~""""I ly transmirtf'd d11f'ases with p•1 tnr.u 
in IJK (P.A. Technolo11y) •nd in Sp1in 
(Rinkirl; """ 

Thr clr.vr ! nrn1,.nf of m .. mhrnnes fnor 
11lcr.1filr r.tt inn wirh r1rtnr.rs in Drnmnrk 
(llan•k Sukk~rfahrikker) and in Francr. 
<::or i~r ~ l.yonn,.i•r dn• P.aux and De11r•n1onr). 
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Industrial propo•als collected at the iu1~ional 
lewel for possible co-operation under the E1'1lE&A 
label include: 

'Ille lletberla..ta: deweloping biotechnolo11 
for production of vaccines; au119entation of added 
walue of •cricultural products in the fields of 
dairy products, hyd~ocarboas, feedstuff and sucars, 
using biotechnolocical proc~~ ea such •• 
fe~ntation and precipitation; furthernore 
dewelopnent of technolocy for proceasinc residuals. 

~rkr Plant cell culture (AiS Dansk 
Cae1inca-Inolastri); protein engineerinc ( ... ~o 
Industri A/S); hich-lewel techa..locy in plant an.! 
ani .. l production and related iadu•tries (Carl•berc 
Research Llboratory). 

Finlaad: toot grovth inducers and h'>r-nes 
in plant en1ineerin1 (Orion Corporation Ltd.); 
application of DllA probe tecllnology to ani .. l and 
plant disease diagnostics anct iaprove.ent and 
c~rcialization (Orion Corporation LtJ.); 
autonation of liquid .. nipulatioa operation in 
cenetic engineering, biotechoolo11, biomedical aad 
medical fields (Fluilocic Sy•~eas O,); cenetic 
engineering -tbods for plants (~enira Oy); 
dewelopnent of a -thod to produce anticancer 
anthracycline antibiotics vith a streptonyces strain 
nodified b~ genetic encineerinc (Huhtanaki O,); 
enwironmental c•• -nito~inc bJ biosensors (Vaisala 
O,); antigen-antibody sensors for rapid diacnosi• 
of infectious diseases (Orion Corporation Ltd.). 

Greece: production of metabolic products •ad 
enercy (cell i11110bilization and bioreactors); 
production of 110nocloaal antibodies b1 -ans of 
bJbridoaa i11110bilization in bioreactors for -di~al 
purposes; production of peptide• for s1nthetic 
Y~ccine• and a• nowel rea1ents; production of 
hybrids by .cans of genetic en1ineerin1 for 
•1ricultural application•; development of 
fe~ntation technologie1 for utilization of 
b1-product• (llotlELLAS); •econd generation 
bioreactors for biosynthesis and biotransfor .. tion; 
pheroaones (isolation, identification, synthesis); 
plant growth factor•, production of high added 
secondary metabolite• (pharmaceuticals, flavours, 
fragrances); fusion of protopla•t•; dormancy in 
plant• and opti•ization of plant production 
(VlORYL S.A.). 

Irelas;d; Synthetic seeds; control and 
regulation •y•teaa (UniweuitJ Colleges at Dublin 
and Cork). 

Portucal: develop.enc of seeds by genetic or 
1ynthetic processes; development of 
biofertilizers; utilization of new vegetal protein 
sources (fAVORlTA-lndustria Agro-Aliaentar Lela.); 
process dcv•lopaent for enzy .. tic products and 
iaauno-modulstor agents; proce•• development for 
extract ion under supercritical conditions to be 
applied for aromatics and essences (Franco 
FilrRl3Cent ica). 

Belgi,..; control syst••• applied to the 
firld of aedicine (SAICA); developAIC!nt of 
biosprcific det~ction sy•t••• for biolo~ical 
componn~• (Arhioa); industrialization and 
antnmlltion of in virro culrivation 
(Rr.lgnnucleairr~ .. topt11ent of gP-netic 
-..n.i i nr.c,!t in~ trrhno lngy to i•p'"t>Vr 111st.•r b..-~t 
c111riY4tion Anet rt,aracr~ri~tic• •uch •• r~1i1tanc~ 
to di•e,.••• (vi:n•, moul~) "nd to h~rbicide• (Plan! 
c;,.n,.r it 'ty1H,.inral: Jtl!'net ic=1 of pl<1r.t vnrir.t ie" in 
vi,•w nl n •rlr<'.fi•r rrforrstillinn (RIAr.RAr.>; 
.1rrir1,·i.1I Af'.""!ch (PlAnt C.en,ric !;y.:t~m,.); binraAa" 
11ri?lt.11tion (J'lnnr <:,.ner.ir ~yntr1111); rtrvftlopmt!nt of 
:1 l"'11rn1uarrr .. ,urlrcl prnff!in deti&n •YAlf!'IW (Plant 



Genetic Sy•t..,s); sep.r•tion processes (Oleofina); 
production of food products by aicro-orcani ... 
(AaatOS); continuous feraentation reactor 
techaologiea (includin& fan1i culture technologies) 
<oatos>. 

Fraace: artifical aeed• (lhGne-Pouleac); 
aeiaal cell aass culture (Bertin et Cie); fine 
re&ulation of inoculation in aetiicine (El.F); 
coaatruction of 'ho•t-.ector' paira lea•in& to 
aicro-orsaai ... or 1enetically aodified ani .. 1 cell• 
(nllGAllHIO). 

Finally, the EC Coaaisaioa proposes 
co-operation in biotechaolo1y, in particular 1enetic 
aail bioaol~cular en1ineerin1 aod their application• 
to health aod a1ro-iodustry. (Source: Journal of 
Biotechnica '86, Hanaower) 

Australia 

Malaria •accine joint •enture 

The Australian Iodustry Denlopaent Corp (Ai«) 
is to in•e•t Aasl9.Z aillion to •••i•t the 
•ewelo,..nt of a .. 1aria 'accine. A joint-.enture 
coapany, 40 per cent °""' by Ai•c, is vorkia1 on a 
•accine by clonin1 1eael or the aalaria blood 
•&eat. A prototype is currently bein& ceste• at the 
Centre for Disease Control in Atlanta, Georgia, in 
the USA. A c-rcial product i• not expected 
until 1991. (Source: European Ch..,ical llev•, 
21 .July 1986) 

Calgene launche• Australia affiliate 

Calgene, Inc. of !»?•is, Calif., announced the 
foraati~n of Calgene Pacific Pty. Ltd., a 
]] per cent ovned affiliate to be based in 
Melbourne, Australia. Cal1ene Pacific viii becoae 
the vorl•-vide ba•e for Calgene'• production and 
distribution of ornaaental, forestry aod plantation 
crop apecies. Financin1 for Calgene Pacific ia 
being pro•ided by three proainent Australian •enture 
capital fires by Aacor Liaited (the leading 
packacing and forest production coapany in 
Au•tralia) and by the governaent of the State of 
Victoria, through the Vict3rian Inveataent 
Corporation Liaited. (Source: Neva Release, 
4 Septeaber 1986) 

Drug to treat AIDS under development 

Ceriaco International vill continue joint 
developaent of a drug to treat AIDS vith Klaus 
Keplinger (lnn1bruck, Austria) u1in1 compounds 
prepared fro• the root of • plant found in the Andes 
aountaina of Peru. Tiie principal product f roa the 
co.pounds viii be ••rketed under the I ..... nAct n•ae. 
Ceriaco viii offer the drug for evaluation by the US 
Covernaen~'• nev progra...e for nationwide testing of 
experiaental drua• for the treataent of AIDS. 
Holoaed (Sweden) viii Jiatribute I....unAct in 
Scandinavian countrie1. (Extracted froa Che•ical 
!!!!.!!,. 9 July 1986) 

Nev laboratorie1 fo1 cancer re1earch 

Pundaaental cancer re1earch in Europe it about 
to be 1trengthened by 1everal nev privately financed 
lahoratorie1. One will he in Vienna and i1 jointly 
own .. d by Cen ·•ech, the Californian hi.,technology 
cm11pany, anil the Ferll!r.I Republic of c .. r•any'1 
che•ic11I 11nil rharM . .r.•mt ical coapany Boehringer 
J111telhei111. Thi! nthf'r four, and prnbably five, 
t1hor1torie1 are new branche1 ~f the Ludwig 
Jn1titute of C11ncer Research, ad•ini1tered froa 
Zurich. 
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O.spite ita c-rcial backin1, the Vienna 
institute viii be concerned only with basic research 
in the 1eneral area of aolecular patholo&y, with a 
particular focu• on oncogenes. First rights on any 
disco•ery of c-rical interut ateaaing frum the 
research are ahared by Cenentech and loehri~ger 
ln1elhei•-

Building work on vhat ia likely to be called 
the Institute of ltGlecular Pathology be1an this 
auaaer. Various releva~t university i~•titutes, ~t 
preaent acattered around the city, are likely to be 
re-sited alons•ide the new institute. The director 
vill be Dr. !lax Birnatiel, presently at the 
Uni•eraity of Zurich. 

Of the nrv branchea of the Ludvig lnstit•Jte of 
C.ocer Cesearch two ha~e begun Opt!ration in Sve~en 
lin Stoclthol•, under Dr. Ulf Pettersson and in 
Uppsala, uoder Dr. Carl-Henrik Beldin) and two ~ill 
•tart anon in London (at Middlesex Hospital HedLcal 
School, uoder Dr. Michael Waterfield, and at 
St. Mary's Hoapital lledical School, uoder 
Dr. Paul Farrell). Negotiations are under way for 
another Loodon branch and Dr. Vebater Cavenee has 
juat be1un to direct • nev Ludvi1 Institute in 
Montreal's McGill University. (Extracted froa 
~. Vol. 321, 19 June 1986) 

Belgian Bioiodustriea Asaociation 

Five Belgian coapanies active in the 
b~oindustrial sector ha•e joined to for• the Belgian 
Bioindustries Association (BIA). Their goal is, on 
the one hand, to intensify their co-operation with 
Jap~n and on the other to encourage European and 
national authorities to adapt biotechnology 
regulation• to the needs of research and industry. 
The association, founded in March 198S by Arbios 
(ACEC (Elec•rical Con1truction Works of Charleroi)), 
Oleofina, Foridienoe, the lllaffinerie Tirleaontoise, 
aod UCB (Belgian Cheaical Union), wants to expand 
and has opened ita doors to any Belgian company 
involved in biotechnolocy that would like to 1hare 
its objectives. BIA has had a representative in 
Tokyo 1ince laat January to develop contact• between 
Japanese bu1ine11men and representatives of the 
as1ociation's aeaber coapanie1. 
(Source: Industrie, June 1986) 

f.xtension of patent protection to 
!!.:J!!-technology aectors 

Brazil •ay extend ita protection of the 
infor••tic• industry - c011puter technol.,gy and 
.. nufacture - to other high-technology sector•, 
including biotechr,ology, fine chemicals and 
phar .. ceuticah. The hw exclucles foreign firms 
from participatin& in -jor leglDentl Of the CO•puter 
""'rket until 1992 and si•ilar legialation i1 being 
cnnaidered for other 1ectors. The US is .ttudying 
the law to lee if it con1titute1 •n unfair trade 
practice, aubj.!ct to US repri1ah. Rra,.il 1till 
refu1ea to recognize international drug patent•. 
Ev~n in other indu1trie1, royalty paym~nt1 for 
internatinnal patent• are required for only five 
year• and ••y not exceed 3 per cent if ules. The 
patent office re1erve1 the right to sell to third 
partie1 pat1mt1 of any product und in Br;ozil. TI1e 
sir•1ation i1 1i•ilar to that in H,..ico where for .. ign 
participation i1 liaited to 40 per Cl!nt in the 
doWJ1•trea• che•ical Hctor, reJUltin11 in outnioded 
LPchnolngie1. llovever, it i1 cn111iJ,.reJ by Brazi I 'a 
s~~rerari1r for Biotechnology that foreign 
•ulr in11t innall vi II be dravn to llr1ui I' 1 potenr. i•lly 
rich mnrkr~ for biotechnolo1y altl!red •eed•, 
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fer~~liser• and peaticidea, and to it• huge output 
of auger cane, molasses and cellulose for use as 
feedstoclts. (Extracted fr- a.-ical Week, 
6 August 1916) 

Major biotechnology CO!!p!nt turn• to other area• 

One of Canada'• leading biotechnology 
ca.paniea, Bio Logical• Inc. ia moving into other 
buaineaa areaa, including telecC111m11nications and 
infonution technology. AlLhough the company'• 
biotechnology activities ha"" been aubatantially 
acaled down, however, it retain• an interest in • 
nu.l>er of bio-projects. Under a .. nagement 
agre~nt vith Bio Logical• and Firat Misaiaaippi 
Corp., Bio Logical•' vice-preaident 
Dr. s._el Asculai run• international Ceneti.· 
Sciences Partnerahip, a biotechnology operati~n in 
Israel, vhich is de•eloping proprietary techni•1uea 
for gene tranafer into plant and ani .. l cella. 

Projects vith Bristol-Myers and the Alberta 
aeaearch Council have been terminated, although 
Bristol-Myers vaa apparently reconsidering ita 
deciaion to stop funding anti-.iral 116D in 
•id-July. Bio Logicals haa put its bacterial 
leaching vorlt on hold, until it can find another 
joint ver.ture partner. The moat active of its 
bio-progra.mes nov ia its vorlt on exotic edible 
mushrooms. Thia project, under the direction of 
Dr. Andrf Fortin at La•al Uni•eraity, is being 
supported by the c-pany and by a grant fr
Canada 'a National Science and Engineering Research 
Council. Results on a teat ayate• for theae 
•ycorrhixal 111Ushrooms, vhich only grow in 
association with trees, suggests that the project 
could develop a reproducible way of causing fruit 
body for ... tion. (Source: Biotechnology Bulletin, 
Vol. 5, No. 7, August 1986) 

Colombia 

Vaccine development 

The Institute of Ianunology at San Jua~ Dina 
Hospital in Bogota is developing a candidate •alaria 
vaccine. In tests ani•al •odels (the Aotu• monkeys) 
could be protected aRainat infection with the 
protozoan Plasmodium falciparu• by i-unixstion with 
a combination of three synthetic peptides, 
corresponding to partial sequences to one of the 
... jor protein• on the surface of the malarial red 
blood cells. The hospital is also working on gene 
cloning and vaccines against leprosy and 
tuberculosis. (Extracted fro• Nature, Vol. 321, 
19 June 1986) ---

C:r:echoa lovakia 

Long-term development of biotechnology 

The Hain Objectives for the Economic and Social 
Development of the CS~R for 1986-1990 and the 
Outlook for the Year 2000, which was approved by the 
17th CPCZ Congress, e1tablishe1 that, as part of the 
hn1lc objectives of R•D •• a critical factor in 
economic inten1ification, ba1ic science, research 
an<I development. vi 11 be concentratf!d on the 
develop..,,nt of biotechnologiea, fermr.ntational and 
mlcrobioloRical products, and their utilization !n 
the agro-faod compll'x and the heAlth c•re 1ector. 
Thi• tuk h fully in liM with nbjectivf' trr.nd11 in 
the evolution of R&O. It ii thr.rPfore al110 11uomed 
that th" <levf'lopmrnt oC biotechnoloRiU anrl thr.ir 
eKten11ive npplication will repre11ent onr. of the 
Lriti~nl nrr.nR nf 11clentific and technical progre1• 
which vi 11 air.nificnntly Influence future 
11oc [o-•con<>1nic dr.vr. lopment. 

-. -
In the CSSR increaaed attention began to be 

paid to the develo.,...nt of biotecbaologiea at the 
end of the 1970• and the early 1980a. This involved 
.. inly taaka related to the bioc-h-icalization and 
ch-icalixat~on of li•eatock production, vhere 
CSSR'• re•e•rch i• relati•ely advanced and vhere it 
va• po•aible to drav upon positive result• achieved 
in the agro-food complex. The rapid vorldvide 
de•elo.,...nt of bintechnologiea and the necea•ity to 
be in the .. in vorldvide de•elo.,...ntal trend• 
110tivated a deciaion to replace individual 
progr~• and 11eaaure• vith a aingle progr .... tic 
document that could •erve a• the baais for the 
purposeful .. nagemeat of the biotechnology 
development in the CSSR. 

Under the super•ision of the State Commission 
for R•D and Investment Development (SlVTIR), a group 
of leading expert• was organized vhich drafted a 
c-prehenaive document on the development of 
biotechao•ogies. After discussion, the CSSR 
Co•ern.ent adopted the Long-Teni C...prehensiv~ 
Scientific and Technical Progra..e for the 
IJeyelopment and Iaple11entation of Biot~chnologies in 
the CSSR. The prograaae also formulated the b•aic 
precondition for active participation of 
Czecho&lovak o~ganizations in the fifth priority 
progra..e of the Coaprehenaive Progra,..e of R•D 
Progress for CMEA de•ber Countries through the 
Year 2000. Thi• prograaae .. ke• it pos•ible for the 
Czecho•lovak RiD base to participate in the 
resolution of task• and to use the results of other 
projects for which it does not have facilities. The 
important results of the international division of 
labour in the development and use of biotechnologies 
have formed the basi• for extensive application of 
this promising field of indu•try. The direct 
participation of the C:r:echo1lovak prograaae in the 
priority prograoae of the Coaprehensive Prograoae 
for Scientific •nd Te~hnical Progress for CEHA 
MemLer Countriee through the Year 2000 i1 the 11nst 
baaic guarantee that the Czechoslovak prograaae and 
ita goals will be h•ndled with great efficiency 
using state-of-the-art knowledge. 

The Long-Ter" Coaprehenaive Scientific and 
Technical Progra ... e for the DeveloJ19ent and 
lmple..entation of Biotechnologie• in the CSSR i1 
divided into the following six areas: 

(a) The application of •elected 
biotechnologiea to liveatock production; 

(b) The development of a •icrobiology indu•try; 

(c) The application of biologically active 
substances and tissue cultures; 

(d) The application of biotechnologies in 
.agriculture, pri .. rily in plant production; 

(e) Developing production capability and 
application for enzymes; and 

(f) The application of developing 
biotechnol0Rie1 in food processing industries. 

(F.xt13rted from Ho1podar1ke Noviny (Supple.enc) 
No. 22, 30 Hay 1986) 

Denmark first to lrgislate gene manipulation 

'111e world'• fir•t law concerning genetic 
rnv,ineerinR va1 adopted recP.ntly hy the Dani1h 
parliamr.nt, the FolketinR• 

TI1r. law proldhil11 the""" of genetically 
manipulntP.d org11ni1n111 in naturf'. llacteria which 



resi•t frost, and plant• vith built-in insectitide• 
are the current results of new finding• in the field 
of biotechnology. This kind of use of genetic 
engineering ia prohibited by the Daniah 1-. The 
authoritiea can grant an exemption, but not until 
the principle ha• been approwed by parli...ent. 

1he lav looks 110re lenientl7 at genetic 
aaoipolationa vith the aia of creating nev 
biological tool• in a cloaed eawiroament. 

All applications auat be approwed. Bacteria, 
7eaat, fungi, and other organi- vhich are coded 
for secreting desirable products auch aa 
medications, represent genetic en~ineering vhich ia 
peraitted in principle. According to the nev lav, 
different application• auat, hovewer, be approwed 
froa a heaith and enwironaental point of wiev. All 
experiaenta, also thoae carried out ia teaching 
laboratori~a, auat be concurrently registered vith 
the authorities. The Danish Food Adainiatration 
viii be the aonitoring ageac7. Later this 
responaibilit7 viii be ahifted to the indiwidual 
countJ council• (counties). (Extracted froa 
Ny Teltnik, 19 iune 1986) 

ce-r-ny r~ceive~ appfoval to produce insulin 
wia genetic engineering 

The Danish drugs and enx:r-• fira llowo Incluatri 
ia set to atart production of gene-apliced huaan 
insulin folloving a go-ahead froa the regulator, 
authoritiea. Approwal has been granted for 
production of huaan insulin by feraentation at ita 
aev facility at lalundborg, veat of Copenhagen. 

Coaatruction of the facility and installation 
of proceaa equipaent haa been under vay since the 
coapany receiwed environaental approval for the 
plant, which will produce huaan insulin uaing 
genetically altered yeaat cella. (Source: European 
Cheaical Neva, 25 August 1986) 

D•niah acience park expand• 

The research centre in Rorahola, which ia part 
of the Daniah Miniatrr of Education, viii be 
expanded durinc the courae of the next eighteen 
aontha. The biotechnology fira of Chr. Ranaena 
Laboratori ..... A/S haa leaaed apace in the reaearch 
park and develop•, ll90ng other thing•, product• for 
treating allergi~•· 1he general contracting fira of 
Rojgaard ' Schultz i• behind the construction of the 
four nev building• which are to be ready for 
occupancy in late 1987. (Extracted froa Aktuelt, 
4 March 1986) ---

Novo lnduatri fora• nev bio-induatrial grout 

Novo lnduetri A/S of De,...rk i• reorganizing 
ita !nzyae Diviaion into Novo Bio-tnduatrial Group, 
to be coapriaed of four diviaiona under the 
direction of Erik Soerenaen, executive 
vice-preaident of Novo. Each diviaion vill be 
reaponeible for production, reaearch and develo,..nt 
and .. rketing. 

1he nev biocheaicala diviaion vill concentrate 
on bulk induatrial product•, the detergent enzy .. 1 
diviaion vill focu• on world aarket opportunitie1, 
the ensyae proce11 diviaion vill focu1 on aarket• 
where ens,..• are integral to .. nufacturing 
proce11ea, and the fruit juice and vine divi1ion 
will .. intain the activitie1 of Novo Fer .. nt AG. 
(Extracted froa Cheaical Mark•tin& Reporter, 
2 June 19'6) 

Federal Republic of Cer .. nr 

Guideline• for &•netir. experi .. nt• i11ued 

'1111 PRC'• Federal Cabinet i1 planning to relax 
ra1triction1 on alltle indu1trial genetic axperi .. nt• 
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incl..,.ing production of insulin and interferon. lut 
restriction• on other for.a of gene .. nipulation are 
to be iapoaed for the first tiae. 

Under the nev safety guideline• for genetic 
expe~iaent• dravn up by the Federal Ministry for 
leaearch and Technolo11 (IMFT) and paaaed by the 
Cabinet. fir.a producing inaulin •nd interferon• in 
vata of aore than 10 litre• vill no longer be 
required to obtain apecial peraita. 1'ewertheleaa, 
all genetic laboratoriea vill bawe to be regiatered 
with the federal ~~alth authority'• Coaaiaaion oe 
Biological Safety, ZCBS. lhe Cabinet aaid it aeea 
regiatration •• the only aethod of enforcing aafety 
regt•lationa for genetic uperiaenta. 

1be Governaent'a plan• foresee diviaion of what 
it conaidera to be •risk-laden experiment•• into 
four categoriea. aeaearch with "haraleaa• organi ... 
auch aa bacteria .. y be cooducted in all registered 
laboratoriea Yithout prior notifi~ation. Trials 
wich infectioua geraa or organi ... that produce 
toxin• auat be approved by zcas. For experi-nta 
involving gene transfer in b .... n organi ... , an 
opinion by an ethics caaaittee will alao hnve tu be 
obtained. 

1he fourth category includes experi-nta 
considered by the Safety Coaaiaaion to be 
peraisaible only under exceptional conditions, 
including plant cell .. nipulation on agricultural 
lands. Manipulation of huaan genetic .. terial will 
continue to be prohibited. lhe Cabinet haa alao 
called on the Federal Health Miniatrr to at..,.y 
vhether additioDDl reatrictiona on gene .. nipulation 
are neceaaary. (Source; European a.-ical lleva, 
9 .June 1986) 

Governaent aeaaurea to proaote biotechnology 

1be Federal Govern.eat attache• grovir.1 
iaportance and a high innovation potential to 
biotechnology a• a ke7 technology with a "broad 
effect", influencing .. DJ technical are••· In the 
future, the Federal Governaent'• proaotion .. aaurea 
for biotechnology and gene technology will be 
concentrated on four objectives: 

Peak acientif ic and technical performance ia to 
be· encouraged and de.anded. It ia de1ired to 
eatabliah a friendly cli .. te for reaearch :hrough 
appropriate general condition•. The general 
condition• incluJe the preferential aupport of 
peraona and inat~llationa capable of outstanding 
performance, the aacuring of the nece1aary 
latitude for the coapetition of idea• and 
diacoverie1, and the di1tinction and recognition 
of auch perfor .. nca by the St•te. 

The pace of innovation in the FRG econoay ia to 
be accelerated. The aoat iaportant proaotion 
inatruaent• are central key project• and project• 
of integra~ed re1earch. 1he1e direct aupporting 
aeaaure• are aupple .. nted through indirect 
.. a1ure1 with rather broad objective• that are 
intended to proaote .. inly aiddle-cla•• indu1try 
and the ri1in1 generation of 1cientiat1. 
~uprorting reaourcea are .. de avail•hle for 
aiddle-claaa induatry thrcush • -••ure that ia 
verJ auch ai•plified adainiatrativ1ly. 

Re1earch •no devalopaent project• in 1pecial 
are•• of •t•te provi1ion for the preaent and 
future. It i1 iaportant to .. ke u1e of the 
chance• that are ~aing opened up by the new 
aethod1 in gene t1chnolo1y and cell biology, 
a1pecially for the devalopaent of drusa or plant 
brHding. 

The future chances of the riains 
tci1ntific-t1chnical generation are to be 
iMproved through qualified training. in the 
.. diua t1rM, it ia to ba expected that the 



e,.,.n.ioa of the research capacltle• in ecoaomic 
enterprises and public iastit•ti...,. viii le-4 to 
a 1reater numl>er of job• for appropriately 
tr•iaed JOUl'l people. 

llcv infrastructure for 1enetic research aet up 

A nev-infra•tructare haa been •et ap for 
research and dewelo~~t in the area of 
biotech-logy aad genetic engiaeeriaa. One year 
after the correapondioc orocr .... of the Federal 
Cower....,at vas presented, three genetic eagiaeeriag 
centres are operating in Heidelberg, Cologne a .. 
Hoaich ia which uniwersities, research ia8tallati ..... 
oatside of the uniwersities, a .. induatry are 
co-operating. They vill be supported by the Federal 
Ministry for llesearch and Technology for 12 years. 
The fourth such ceatre viii be set ap in B.rlia aa a 
pe .... aeat facility. 

In an int~ri• analysis of the progr...e, the 
Federal Ministry for lesearch and Techaology pointed 
oat the high inaowation potential of biotechnology. 
Biological process engineeriag baa turned out to be 
a -•k point. Tvo focal points are to be 
establiahed in this research discipline. This 
subject is to be deYeloped at the Vaiwersity of 
lbnower in close co-operation vith the 
•icrob£ological institute o' the Vniwersity of 
Coettingen. leaearchera in Stuttgart are to deal 
vith biolo~ic•I dec09position a .. er the ~•clusion of 
sir (anaerobic). They are joined ia thi• vork by 
the frabnhorer Institute for lnterf•ce and 
Bioln~ieal Process Engineering. 

Therf! 3rP S•- diHiculties in the changeo,,er 
fr""' thP dir~rt project pr09Dtion prewioualy 
practicrd lo special prDll!"'.'•ion of biotechrology, in 
vhich the sci~ntiatc have rel•tiwe treed.,. in 
dispasing of state grants. TI!e close association 
betver.n .• nive:·sity and industrial research is 
cnnsidpr,•d a vay .>ut. In addition, •-11 and 
..ediua-sizrd rnterprises can develop their research 
caparitiPs in r.spr~ially pr.,.ia;ng •re•• of cell 
<••lturP 3ntl rnry111e en1dneering within the scepe of a 
special conr,.rl for vhi"h about DHlOO •illion vill 
be available unti I 1989. (Sauret': Frankfurtu 
Allge•dne Zeitung, 19 July 1986) 

l\onn 111 lo.:ar"s liiotechnology budget 

The f!lf; i:ov .. rneent ha• ear-rked a key part of 
it• 1987 bu•lgrt :tllocation for biotechnology l&D. 
llonn plans 10 -.p,.nd llH 1.14 billion USS6 •illion~ 
durin~ l9R7-19R9. Host of this .,,. viii be spent in 
thrr.P arr.as. Corpor3tP biotechnology research, 
t.,g.,thPr .,; 1h F.urorP•n aolrcul•r biology research 
and f.urnpr"n molr.c•tlar biology conferences, vill 
rPcPivr a rnt"I nf OH )16 •ill ion over the next two 
yrar•. r.~nr ~rnrr"• and projr.ct• viii receivr 
J;H 1'11 mi Iii"' while ~""'" OH 121 •ill ion viii br 
epenl '"' p•·r111onnfl!'I 11ncl f!'JUip19t!nt. 

!'licrobi.,ln~i<-al and gr.n,.tic R&D is to get 
llH IOI mi II ion; ,.,,11 cnlrnrr DH 98 •i Ilion; f'nll!Jlll'! 

A~ll ""'' hinprorr•lnrr• llH 1/,fl 111illion; novl!I •rr.ao 
''"" 1.c; ,...i 11 ion; pl.1rtt111 no•f rrnfl!'wahlf!' rl!•onrc,.,., 
fl'I ,,, milliw:; ;ml .1lt.,rn-11iv"' ro vivi•f'clinn an<I 
safl!ty in 1.; .. r,.rhonlogy, l>H 97 •illion. 

In "'Mir ion .1 11~/FRC .1nt icancl!r joint vr.nture 
invnlvinP. IR inr.r i111rr1 nn~I rnmp11niee ia tn tu!nrfir 
frmw ttairr fn·t·I~ I, llrr f11r.r• .,, DH 8 111illion .. nu! 
vttnt11rr i" ,'11 rr;d·; ... ,,., f•) l•tVf' C:tMltO up virh •m.tr. 
"inrrrr?!ff inf. ri11hr.r .rn1 ... ,,.. (fiourr.e: t:nr,,[J,..!,!! 
~r~aJ __ rr""", 1 '.'··rr •·mh"r 1'186) 
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Finland 

Fir tree• cloaed by Fiaaiab researchers 

Vay• of cl-iag or replicating ewergreen• are 
bein1 •oucht in Finland. The Forest llaaa1-•t 
Foundation ba• beaua •icro-cuttiaa eaperineot• 
through vhicb an attnipt vill lie _..e to find -t 
whether it tlOtlld lie po••ible to •·ickly erov ... y 
identical aboot• frOll artificially eenerate<I spruce 
and pine ...... • If the eaperineat succeed•, 
iacreaae<I production can be eapecte<I fr09 prewi-aly 
i.,ro-nd tree• aad the beat i..,roY-•U can lie pot 
to a•e .. icker than before. 

The Foandation bee•• studies this year to 
determine whether ewer1reen• coald be reproduced 
fr09 •icro-cuttiaga. Si•ilar eaperinent• are beiaa 
carried out in Kev Zerland, the United States, 
France and S-dea. If tbe eaperinent is successful, 
spruce an4 pine could .. ickly prowide ... y identical 
shoots. although they ...,.14 cost more than those 
er- fr- seed•. 

Oraameatal plants Mre already being cluaed 
throughout the vorld and the sa.e techni•ue also 
produces the parent plants re .. ired for the aeed 
production of ... y gardea ... field plaata. lat 
ewer1reen• hawe not yet succUllbed to the vill of the 
biologist. They are difficult to replicate and -ny 
questions are still without firm ans~rs. 
llewertheless .. ny dare belie•e that -s• cloni•i of 
pines and apruce• vill soon take place in Finland. 

lhe Foreat Nanageaent Foundation experineat is 
part of the pine cell tissue cultiwation research 
perfo.-.ed at Oulu Vniwersity. lhe cell tissue 
cultiwation of forest treea ha• already been known 
throughout the 111>rld for about 20 years. lt haa 
been applied pri-rily to tropical trees, but also 
birches can be generated vith this nethod. 
(Extracted fromi !,lelsinain San~t, 13 July 1986) 

France 

Club viii encourage French biotechnology fir-a 

S..11 French coompanie• vith an interest in 
entering potential biotechnology -rket• viii be 
able to call upon the serwice• of a nev group. Club 
Agri, a riak •enture to be established by• nUISber 
of c°'"'panies and orgsnizatiQnS fr09 the industrial, 
sciPntific •nd finance sector•, viii be the vehicle 
for pro,,iding professional ~d"i~e. 

RhGne-Poulenc Agrochi•ie and Pernod-licard viii 
sufply industri•I espertiae vhile CNRS and lNIA, 
govermsent-sponsored research laboratories, viii 
p~ovide •cientific knov-hov in biotechnolosy applied 
to agricultural and food production. 

:tub Agri viii orient its aid to bridge the 
develop.eat gap between fundanent•I research and the 
earlie•t stages of co111M?rcial application. It viii 
finance selectrd projects, which viii be subject to 
bids, and pos~ioly provide assistance ar all leYel• 
for cnt111ercisl •pplication. 

Thr aer.retariaL of the Agri Club viii be in 
chnrge of the collection of projects 11nd their 
'"''""'lurnt trans•issio~ to the club -•ber1. The 
projec: sr.lection viii be aade according ro sevrral 
crir,.rin, incl1Ulin51 thr. field of activity, th" 
rr.1lisa of !hr prujut, irs duratinn and the c-n 
i"•ln•Lrinl br.r.dirs. lids viii be selrcted by an 
rv.tlu41inn c"'"'•irtre. Th" fin•I deci•ion, nad" by a 
1n111a,,r•rinl r.nmmlrl,.P, ••Y hf' swayed hy rhe pr••trn(.f!' 
or •rlf'V;ont rxp .. rrs. Once •r.lr.ct .. d, howr•ver, the 
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clab propo•H to liaiH vith three 11-4 experts: a 
•cieatiat. an induatrialiat anti a baDlr.er, llbo vill 
aaHH the likelihoo4 of aac:ce•• a,.. the ntteHary 
-au to euare it. 

'11lia vill iacla.te the evalaation of relevant 
-net•, i11we•t-llt•, need for re•earch, 
ill•tall•tion of a pilot plant and illllu•trial 
4ewelo,_.t. lhe ti- for ill4ustrial completion, 
the vali•it1 of patent• all4 the villinsnes• of the 
pnject holder to collaborate vill aho be 
c-i•ered. llev project• vill be foll-4 ap bJ a 
report ewery •i• -th• ,..,.. all project• vill ff 
•apported ap to the •ewelo,.eotal •t•se. 
(Source: Earopeaa a.-ical llev8, 9 Ju- 1986) 

Tempora!I illfertilitJ vaccine 

A vaccine i• allllersoin& clillical trial• to 
create teoporary infertilitJ bJ tarseti111 antil>odiea 
asainat a honmotae cn1eial to prepYDCJ, accordins to 
Doctor C.P. Talvar of the •atioaal Institute of 
I-loe:r at Javaharal llehru Univeraity. Vaccine• 
are all4er dewelo.-nt for eisht of the point• vhere 
the reprodactiwe cycle caa ff iatercepted. lhe -st 
esteuiwe -rk iawolves vaccine• -•e of a aullu11it 
of hU1911n chorionic soudotropia (beta-hCC). Four 
hCC vaccine• are aov ia clinical trials. 1he hCC 
horimoae -:r •igul the ov•rie• to •ustaia the corpu• 
lateu. glaad duriag pregnaac1. In •o.e of Talvar'• 
vork, bcta-hCC i• li11ked to tetanus toxoid in order 
to increa•e it• overall i .... ait:r-sti .. lating potenc1 
vhile producin& i....nitJ to tetanu•. 

BiotechnologJ procedure• are beins u•ed to 
i•ol•te the ffta-hCC gene and in•ert the gene into 
viruse• •lread:r u•ed as vaccines. ID phase I •afetJ 
tri•ls of the hCC vaccine, no •ide effects, 
including ..an•trual abaorwalitie•, vere observed. 
AntiboclJ level• 1raduall1 fell in 7-16 ••nth•, •nd 
aoraml fertilitJ returned. Hovever, subject• ahoved 
• vi•e diaparity in the level• of hCC antibodies 
produced. Scientist• are trying to create birth 
control vaccine• u•ing each of four other 
reproductive horwone•· They are al•o •earr.hing for 
coepoqent• of thl! spel'll •ncl egg •urface that aa1 be 
good targets for antibodJ attack. In aniaal•, 
.. noclonal antibodiea to reproducti•e hor.one• have 
been use• to tenainate pregnancie• without 
interfering vith fertility. (Extracted froe Science 
.!!!!!!• 1 June 19t~) ---

Crovth factor• and cell de•eloe-ent 

Crovth fa~tor• .. , nick DNA to affect its 
expression during cell develo,...nt, according to 
reaesrch being c•rried out st the VeiZllsnn Institute 
of Science. The aacrophsge and grsnulocyte 
inducers, t1pe 2 Ci«:I-2), go•ern vhether • ayeloid 
cell in bone .. rrov viii devl!lop into a aacrophsge 
or 1ranuloc1te by bindins to the DNA and nicking or 
breaking it. In tetta vith leukeaic aice, llCl-2 
inhibits the developaent of myeloid leuke•ia because 
it csuae• the cell• to •ature. Different 
differentiation- regulating protein• aight nick DllA 
at different point•, -thua deteraining vhich genes 
sre sctivsted and so allowing development of the 
vsrioua tJpes of cell• that aake up an or1•ni••· 
!!stracted froe Nev Scientitt, 3 JulJ 1986) 

~tiati•e called for 

Italy needs to 1pend rou1hly l41n Million on• 
••••lv11 blotechnoloay pro1rs11111e over the next five 
year•, •ccordinR to• ncv report rroM the ltali4n 
N1tion4I Cat1m1ittee for ftiotechnoloKie• in or~-r to 
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ciwe the Cowenaent • t-1 to .. ke Itsl:r co.petitiYe 
in pre•iously aeslectecl sector• such a• ch .. ical• 
and aariculture. 

Four area• are earamrked for f....ia: 
f....._atal research ia public centres and 
aaiveraitie• iacl,..ia& three special project• from 
the Coaaislio .. zioaale della licerca (Cllll), tbe 
natioaal reaearch coaacil (25 per cent of f....is), 
national reaearch involvins botb scieatif ic bocliea 
.... i,..aatry (40 per cent>. the finance of reaearch 
aocietiea and atimulatioa of industrial actiwit:r 
(25 per cent) and traiains of reaearcbera 
ClO per cent). 

Eatablished in July 1915, tbe ~ittee 
iacludes 14 representative• froa universitiea aad 
public research centre• all4 eight fr .. iaduatry. 
Co-ordinated bJ Profeasor Arturo Falaschi, director 
of the am Inatitute of Genetic En1ineerins in Pavia 
and the newly appoiated director of tile Trieate 
CompoDl!Dt of the lntenaatioaal Ceatre for Genetic 
Easiaeeriar and BiotechnoloSJ, the report loolta 
larsely at the short tern. The bi.-d~cal field, 
says the report, i• likely to 1ield retaru ia the 
~hort tena, vhile a1riculture, tbe food industry and 
fiae cb .. icala have 1ood .ediua-tern proapecta. So 
the report auggeats doublins ia five 1e•r• tbe 
number of re•earcher• ia biotechaolo&J ia public 
centres such as Clll and EllEA (the .. tional Ceatre 
for Alternative Energy), ••veil as ia the 
universitiea and health ainistrJ, ratber tban ia 
industry. 

To co-ordinate the pro1r...,.., it is auggested 
that either the preaeat coeaittee be 
iaatitutionalized or a National Institute of 
Biotechnolo11 should be •et up like that for nuclear 
physics. (Extracted froa !!!!!!!_, Vol. 322, 
3 July 1986) 

Sorin lionedics US diagnostic• pu•h 

Sorin lionedics, an ltali•n biomedical concern 
belon1ing to Bioensineeriag International, is beat 
on entering the US diagnostics -rket. 

The parent group h•• just initialled aa accord 
for the scquisition of a 51 per cent stske in 
Clinical Sciencea, a US concern operatin& in the 
field of di•1no1tic1 and ser ... reagent•, based in 
Vippany, Nev Jersey • 

tle•nvhile, Sorin is to proceed vith a thare 
issue to rsi1e its cspitsl equity. In a ca.plex 
ahare 1vsp deal, Fist is to hand o•er lioensineerin& 
Internationsl to Snis, the cheaicals and defence 
concern, but Fist ia to booat its °"'' •take in 
Snia. (Source; European a. .. ir.al llevs, 1 JulJ 1986) 

Protein engineering ayate• 

Five Jspanese coepani•• led by Sunitono 
0.eaical snd NEC Corp. hive developed • biochcaical 
••pert ay•t•• c4lled llOC!S for protein en&iaeerin& 
and phsnasceutic1l• snd sgricultural ch .. ic•l• 
desi1n. 1he •y•t .. , vhich tell• for $125,000, 
incorporste• drug receptor theory. It operate• oa a 
$625,000 ACOS seneral-purpose coeputer, and is 
deai1ned to crest• or .. dify ezittin& protein• and 
investisare dru1 receptor relation•. Colour 
graphic• terain1la csn produce three-dinen1ional 
1110del1 of protein• frot11 their 1ingle-di .. nsion 
atructuru. <source: Cheaical Veelc, 23 July 1986) 

let1-TNP 

Pujiuv1 Ph1r•sce11tic1h hu decided to 
cnn~entr•t• it• clinical efrort• on the evalu1tion 
of bets tuaour necro•I• fsctor (TNF). The J1pan11e 

Ill 



dTI1&• c,....ny, under licence fr- C..nentech, ha• 
hen eul .. ting b.>th the alpha •n<I beta foraa of the 
potential anti-cancer agent for the pa•t t..o year•. 

Fuji•- decided to pursue beta-TllF H t..o 
other Japanese firlN, Asahi Ch-ic•l and Dainippon 
Pha..,..ceatical, are engace<I in de,,.lopin& the alpha 
fora. C..oentech has T1IF in pha•e l clinical trial• 
i• the US. Te•ts indicate that T1IF' shovs good 
enti-t.....,r activity. lhe US biotechnology concern 
i• al•o te•ting TllF in !'9rallel vith g .... 
interferon. ln Europe Boehringer lncelheia, antler 
licence fr.,. Ceoentech, i• about to enter clinical 
triah. (E1:tractn fr..- European a.-icd llevs, 
ti Jaly 1916) 

:!.oint research vith Qaiua 

In April, Cakke~ Co., Ltd., in co-operation 
vith ltacaki llursery, vill establish a joint venrure 
in a.iua vith the Pl•nt lese•rch Institute of 
O.iaa'• Acadeay of Sciences. lhe nev ccmpany vill 
begin by e1:changing researchers an<I infor1M1tioo on 
agricultural ~iotechaology between the t..o 
countries. In a.iaa there ere plant• not readily 
found in Japan, and the Chineae Acadeay of Sciences 
is rich in plant info..,..tion. It is ••id that 
through this joint venture there is • strong 
possibility that Japan vill very likely be able to 
procure vhat it could till nov only obtain vith 
difficulty end that such a procureaent could 
eventually lead to acquisition of needed genetic 
resources. Tite nev joint venture is na.,... Shinka 
Plant le•nurce• Nev Technology Develo.,....nt Co., vith 
headquarters in Beijing. The coapany vill be headed 
by Qian Ying Qian, director of the Plant Re•earch 
Institute. As the Japanese counterpart to thia new 
venture, Cakken Chinese Plant Oeveln,....nt Co., Ltd. 
was establiahed in Japan last Karch. 'Tili• coapany 
will begin by i81pnrting medicinal pl•nts, natural 
pi~nt•, spices, and he•lth food• fr.,. Chin•· 
(E1:tracted frne Nikkei lintechnnlngy, 1 April 1986) 

Silk used tn fix enzyme• 

Silk can be used tn fi1: enzymes in binreactors 
and so prolong their catalytic •ctivity, according 
to the Co.iver1ity of Agriculture and Technology in 
Tokyo. Enzyme fixation i1 a aajnr f•ctor in 
deteraining binreactnr perforaance. l91110bilizing 
enzyme proteins by attaching the. to or wrapping 
th- in a polyaer ba•e i11J>roves their cat~lytic 
activity and extends their lifetime. Gelatin is 
usually used to fix enzyaes for such application•, 
but researcher• vorking ~ith glucose oxidase 
deterained th•t silk is in .. ny vays a better 
i11110bilizing agent. When it v3s used hardly any of 
the oxidase escaped. Enzymes fixed by •ilk •lso 
shoved !Mich higher •ctivity •nd better re•i•tance to 
variation• ir teaperatun and the acidity of the 
culture aediu•. (Extracted frne Japan Econ-ic 
~· 16 Aucu•t 1986) 

Nev rice strain 

A nev •train of rice with 1rain1 the size nf 
peanuts has been devl'lop<!1I by the Ministry of 
Asriculture, Por .. atry and Phherie•' ren•rch 
labDratory in Kyushu. 'Olr gr•ins arl' two-and-a-half 
ti.,.• long<!r and onl'-and·a-half ti••• vider th•n 
ordinary Japaneae rice. F.ach veigh• 60·70 •g, 
venu• the us11al 20-22 •K• Ona proble• with th• new 
•tr•in is that the grain• •re •o heavy they cause 
th• plant to toppll! over. It ha• not yet been 
perfected, bu• viii probably be u•ed for aoi .. 1 
f•ed. CF.atr•r.r .. d fro• Wal I Street Journ••, 
1 .Inly 19116) -

lnterferfll!.J'L"''"""• obtain ~pprnvnll 

The Hinittry nf llt!alrh anti Welfare'• r.ointul 
Phu•Aceurie•l AffAin r.~111ncil hu spprovoid the use 
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of an interferon dtuS to treat hepatitis a. Toray 
lndu•trie•' Feron vill be u•ed acainat t..o •train• 
of I-type chronic heptatitia. lt is the firat dru& 
thought to be able to attack the viru• in patient• 
an<I Toray ia the (ir•t company to aarket the drug 
for this indication. Approval va• crantn following 
clinical •tudie• vhich •bowed that three out of 10 
seriously ill patients recovered after a tvo-veek 
cour•e of the dtuS• lloc:hida Pharmaceutical is 
concluding it• te•t• on bepatiti• I patient• vith 
it• beta interferon dru&• lhe fira has - applied 
for peraissinn to .. rket it• product for certain 
cancer indications. (El:trected froa European 
a.-ical llevs, 15 Sept_...r 19B6) 

Hicrobe• as enercy •ource to be studied 

J•pan's Agency of lndustri•l Science •ad 
Tecbaolocy is tn •tudy •icrobes •• •n ener&y 
•ource. Within the fr~vork of the Hini•try of 
International Trade •nd Industry'• Sunshine project, 
the bin-energy progr.,.... vill tilk• up four re•earcb 
the.es including a hydrogen production system 
utilizinc photosynthetic aicrobe• and • nev 
synthetic fuel production aetbod by .. king u•e of 
biotechnology. Gnvernaent l•boratories 
participatin& in the project include the National 
a.-ical Laboratory for Industry and the Research 
ln•titute for Polymer• and Textiles. 
(Source: European Chemical News, 29 Septeaber 1986) 

eo..puterized .. rket gardening 

Research Develo,....nt (Japan) has developed a 
computerized system that c•n grow vecetables vithnut 
soil or sunlight. It was orginally develn~d for 
J•pane•e farmers in cold region• vhn viabed tn crnv 
vegetables found only in var.er are••· During test• 
on Hokkaido lsl•nd, vegetable seeds were •nvn on a 
bed of urethane foa• and e1:posed to hi&h-pre•aure 
aodiua li&ht. Moisture, teaper•ture and other 
condition• vere controlled by coaputer. Under theae 
conditions aoae vegetable• actually grew four ti.ea 
faster than under n•tur•l conditions, but they cost 
up to 50 per cent aore at the wholesale level. A 
test plant in Hokk•ido will soon begin shipping 
vegetable• to crocery stores. (Extracted froa Vall 
Street Journal, 28 July 1986) --

National •ctinn plan for biotechnol~gy 
eatabluhed 

l•pleaent•tion of the national action plan for 
biotechnology brg•n •laost • ye•r •go. Thi• 
re•e•rch field h•• been designated by the Covernaent 
•• one of five principal •re•• to receive priority 
in the coming ye•r•. The four rese•rch council• 
together h•ve pri .. ry reaponsibility·for the plan 
and intend co inveac 98 •illion kroner durin& the 
c0<11in1 thre•·year period. Four are•• of research 
have been singled out •a i•portanc: genetic 
engineering, hu•an and veteriosry 111edic ine, plant 
•nd •ni1J4l breeding, technical •nd industri•l 
biotechnology. 

f.ven tho•1gh Norv•y lag• behind in •any areH of 
bioredonolo11y, inter•sting work it h<!ing done, 
particul•rly in th<! breeding of fish. With the help 
Df racoabioant UNA technology, atle•pt• are being 
•••le in Ber11en •nd Trondhe i• to clone growth 
hormDne• in ul••'"· Wh•t is poatible with sahoon io 
also po1sible with other •ni•als. ligg~r, stronger, 
iln•I healthier ur k"Y •djeclives i11 th11 nation•! 
action plNn fur biotechnology. Thr.r~ i• aloo a high 
1lrgrc"!' of a,•pla1·-1tion in "-'ricnlllu1~. And hl!'re: the 

ol"•I ia, of ''"""'" the ...... : lhr biggcat possible 
pr.,fit i" rh,. 1h•rr .. •t possiblr. ti...,. 

!IOI! of lhr o""'" v!iich ia.iy be inlure•ting ia 
rhe 1:Mn11facture ,,f fod1ler. Oil and gaa fr- the 



llorth Se• covld be uaed in the producti- of 
uaicellal•r proteins. the l•tter or.»Uld be &ood 
fodder. eapeci•lly for fiah breeclias. 

Minintt i• •-ther catch-rd. Maybe old -ncl• 
of ore can be .. de into •omethins valuable •&•in 
vith the help of bacteria which extract metal• frOll 
the ore. 

Another intere•tins •ector where 
biotechnological method• can be •pplied i• the 
chemic•l indu•try. "-ny of the •Jnthetic chemic•l• 
vhch •re used tod•y c•n be replaced by biochemical 
aubat•nces which •erYe the s.me purpoae. (Extracted 
fr011 Aften'IOaten. ) April 1916) 

~ 

Alfa Laval and Pha .... cia to set up and sell 
complete factories 

Alfa Laval and Phansacia have joined fnrces in 
a nev biotechnolotty enterprise. The enterprise, 
loc•ted in Uppsala, began operating in June, and 
vill be the only one in the vorld to sell c.....,lete 
biotechnolotty factories. 

Phan.acia is today the leading enterprise in 
purification, the 9Pparat ion of biotechnological 
products on a l•ltor•tory sc•le while Alf• Laval ia 
in a position to .. nuf•cture equi....,nt for 
separ•tion and •lso has long experience in 
purification on a large sc•le. 

In the nev enterprise, Ph•r .. cia will be in 
ch:arge of the basic proce••e• •nd Alf• Lav•I of the 
construction of entire pbnts. (Extr•cted frOll 
Ny Teknik, 10 April 19B6) 

Switr:erland 

Biogen .ay sell Cenev• facilities 

Biosen looks set to ration•lixe its 
nperataons. The biotechnology ca.pany is currently 
split between R6D and fenmentation facilities on 
both sides of the Atlantic - in Geneva, Svitxerland 
and Cambridge, Mau•chusetts. It h understood th•t 
it is looking for • corporate p•rtner to sh•re or 
t•ke over ca.pletely it• Geneva facilities. 

The clo•ure of the facility h•s been on rhe 
cards for well over a year in the fsce of -11nting 
loasea. But in apite of theae losses the ca.pany 
ha• a sound financial poaition following its recent 
$15 •illion share issue. The coapsny anticipate• 
significant revenues fra. its gene-spliced ga ... 
interferon and hepatitis B vaccine which are 
expected to reach the .. rket within the next year or 
ao. (Extracted frOll European Che•ical Nevi, 
R September 1986) 

Cover11111ent biotechnology developeent plan 

The r.overn111ent h•• instituted an anbitious plan 
to develop bintechnolngy-rel8rl!d proAurt inn. Under 
the plan, Taiwan expects tn n1<>ve fr.,.. •ern to 
$1 billinn in ulu of hin~erhnnlop;y producrs by 
1'190, for 11 2 pC!r cent world mar~ct •h"r". f.v<"n 
thh s1111ll ••rket share vnuld 111lnv T11iv11n to cr,.,.t,. 
11 111ajnr nO!v ind1111try, cnindtlinr. with its 11i11 ft> 

IOOV'" frms labnur-intr.nsivl' luuinr••I'• !n n 
histh .. rrrhnnln~y h•fl~. Orh,..r tf,.••rol11rdnr f"ftU;lfri .. ,. in 
Attin hllYfl ,.,,.,, '"'""t~·' hi11ll"rh·.,lnRV f'M "rrioricy 
induotry fnr •ll'vl!lnp!lll'nl, hnr T11iw11n rnj<>yo srvrriil 
n•lv11nr"""" lhnl purs ii " •!••r ~h~ .•• 1 r ii~ rivnl•. 
ThPllP inc:lmlfl' " .,,,uuf h11icr nr •9ni•1rr,r 'V ,,,,,,, .. ..,,,.. .. 

in rh" l i r~ •r ittncr•, ~ pnnl of ,.lfr•r• , 111 "'' "r111nr 
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scientists of Taivanese origin who coal~ be lored 
back to their home country and a sovt'niment policy 
that •eeks to support and eacourase the private 
sector ..taile suarding against •tiflina it vith 
bureaucracy. 

The Covera.eat i• of ferias about 
Ill •illion/year of fuadin& for biotec:luoolosy 
reaearch at acad-ic inatitutioea and medical 
~entrea. the establiabment of the ~-profit 
Develo,.ent Center for Biotechnolosy. with 
SJ 2illion capital, is desisned to carr, out prooluct 
develop.eat project• for private co.paniea uoder 
contract, inve•t a• • •inority •harebolder in 
promisias nev product• and eatabli•h tec:hnolo&J 
tranafers vith foreign co.panies. (Extracted from 
International Kaaas-nt, June 1916) 

United Jtingdom 

Biopol,..er• unit atart• production 

A joint project for the comiiercial production 
of vater-aoluble biopolymer• between Sturse 
Bioch.,.icah and Shell Research is under vay. the 
unit is described as c01111ercial-acale and viii 
produce tons of product from a 220 cubic metre 
fermentec. 

1he project represents a .. jor 1160 thrust by 
Shell to produce bi&h-quality polymers. To be 
.. rketed as Shellf~o, the biopolymer vill have the 
abilitJ to thicken aqueous •yatPIOS 11ad can be u•ed 
in a vide variety of ~Ollllerical applications. 
T7pical application• range fra. use in agrocbeaical 
fo.-.ulatioa•, the paint and textile indu•tries and, 
.ore i•portant in Shell'• .. rketing strategy, in the 
oil industr7 for cohllnced oil recovery. 

To date, the collaboration has produced tvo 
distinct •icrobial biopoly.er•. lbe more 
est•blished xanthan polysaccharide is ••de by the 
bacteriu. :Z.ntha.onas while a nev polysaccharide 
cont11ining gluco•e and galacto•e •ug•r• i• al•o 
11vai lable. The .1ev l;'pe of biopol,.er haa a n ... ber 
of intereating propert:es desi1ned to i•prove the 
performance of specialiat clear-brine drillin& 
sy•t-1. (Extracted from European Chemical Nev•, 
8 Septe.ber 1986) 

Gene relea•es inveatigated 

n.e Royal Ca..i1sion nn Enviro,,..,ntal Pollution 
is to investigate the risk• fr0t0 the release of 
genetic11lly engineered organis•s into the 
enviro,,..,nt. The Royal C:O..ission viii look at 
whether there are important difference• between 
releasing genetically engineered or1ani••• (to 
protect again•t plant di•ea1e, for instance) 11nd 
routine genetic selection by cros•-pollination, or 
.utation and selection of •icro-organi••s. It viii 
al10 exa•ine whether 1tudie1 in the laboratory can 
predict the likely con1equences of • release 
outdoor•, and hov ea1ily an or1anis• could be 
deatroyed if an exp·rimenr in the open air beg•n to 
di•rupt the environment. (Source; Nev Scientist, 
24 July 1986) 

1hf' fint ••jor club projr.cr in the llK 
lpl!ci11lhing in thf' design nntl utiliutinn of 
!• i n-reiicrors h•• bet'n '!stah Ii shl'd by th" Dt'part-nt 
nf Triide 11nd Tndu•try at lhr No1l ion•I F.niti"l'ering 
l.nhnr•t,.ry in f.111r Kilhri<fr, Sr,.!land, 1.11111.~hf'-l in 
11111111.ry, !hr dub h1111 " rrl'nrnr "'""'htuhip nf 70 
ind11s1rinl t•.,,,p•nir• 11r.d rr•r,.rrh nr1t11nizations. Tt 
nut nnly 11r11 n• " frrnm fnr r<'nl11rt hetvt'l'n 
m.1nufnr.r11r"r", '"'"r•, r.:onr rA··rnr• anti rl!Ae•rch 
int11rir11r,.11, h11r 111110 carrir11 nut r,.111,.err.h, •nrvf'y• 

• 



... coas•lt•ncy projects. ti. ••soci•ted reae•rch 
proar-, f ... ed by the DT1 i• beiac curin -t b1 
the llEL ... the U.iweraitiea of liraiqi.a., lr.Hfor• 
... Strathel~. 

'!'he preaeet reaearch procr...e Oil bio-re•ctor 
acale-ap ia of • pre-c...-titiwe aat•re. F•t•re 
reae•rcla -d. ia formal•te4 •Y the a,.....ora ... 
-heraitiea throuah • .-er of rewiev p-l• vloose 
•re•• of iaterest are 'Fl•i• Dyaaaica ... Tr ... port 
Proceaaea', 'Proces· Coetrol ... Ferae11t•ti-' ... 
'Sowel llaacton•. (Soorce: liotechaol0&7 hll•tia, 
Yol. 5, llo. 7, a.a-at 1916) 

SEIC c-firaa bioteca...10&1' • U,.rtwe 

The Scieece _. E-ci-riag Reaearch C-Cil 
(SEIC) us -ed t .. res•l t ~ of the &,...iry iato 
biotechaoloay, chairet it, ~r i~l Chemical 
l .. atries' research ofirector er. Cla8rles Reece. 
The i.,..iry pa-1 c-l•e4 tt.•t •iotediaoloSf has 
creat i.,.rt•ac• for tloe .. a.W that sm: has .. 
i.iaportaat role to play ia ••pportiaa ~•arch ia 
thia fiel•. lhe paaal •lao coacl.._. that the SEllC 
liotec:llaoloSf Directorate has llieell • aucceaa, ao the 
Coaacil of SblC ua qree4 to -b11:.8ia its 
s.ttstaatisl f ... iaa of t• DiEWOt~or•te to the ~ of 
the preaeat fi..-yaar peri... The Director•t• is 
beiac eecaarese4 to .,_,,,,, .. lta existiq atr•t•sic 
resHrch role, vhile atructlleaiac links vith the 
Depart-at of Tr .. e ... l_.•ltry. lhe pHel 
i•eatified a aeed for eahaac:iac the exiatiac 
co-operati .. betwea the leaurch C:-Cila ia the 
biotech-loCf fiel• a .. the be .. • of the leaearch 
Couecils are •isc•ssias hov best to achiewe this. 
(Soorce: liotechaolOJl hlletia, Vol. 5, llo. 7; 
Aol&•at 1916) 

Plaat research 

The lritish CoYer.-.ent is to so she .. vith its 
plan to sell off its instit•tes for.the ofe,,..lo,.ent 
•ad -rtietinc of aev ••rieties of plaats. The t
orcaaisati_. to be Hl•, the .. ti .. al Seed 
De••lopmeat Orcanis•tion ... the Plaat lree•ins 
Jaatitute (Pll), aisht ae.,. to fora • natural 
couple.· PII, belonsins to the Acricultural aaof Food 
lesearch Couacil (AFIC), runs larse-acale prosr.....,• 
ia plant •reedinc which ha•e produced aearly all 
the aev •arietie• sol• by the •atioaal See• 
De•elo,.ent Orsaaisation. 'lhis has been • 
profitable business, ceneratinc l4.65 aillioa for 
the C:O•ern.ent i••~ ;==~· Ci•ea th•t aupport for 
plant bree•ias reaearch at PIJ c~st just 
l2.5 aillion last year, the iastitutioaa are bound 
to ••.,. an attracti•• buy. 

lefore pri•atisatiClll, Pll'• .. 1ecular seaetics 
and cytnsenetics section• vill be split off and . 
combine• vith other AIFC in•titute• to for. a nev 
.Plant Sciences ln•titute. 

The nev Plant Science Institute viii be 
c ... lete• by the •••ition of the John Innes 
Institute, the Unit of Nitrosen Fixation at the 
Uni•essity ~f Su•••• and • ... 11 part of the 
lothaaste• !xperi .. ntal Station. lut no proYision 
has •~•n aa•• to brine the ••rious parts tosather at 
one site: the "institute" uill be aore of an 
... ini•trative convenience. (Extract•• froa Nature, 
Vol. 122, 7 Auaust 1916) ---

A1ric11ltural biotechnolo11 

lritain'• la1t aajor in•epen•ent see• coapsny, 
Sinclair llcGill, ha• been absor~•• by 1.,erisl 
Ch .. icsl Industries (ICI, Lon•on) st • co•t of 
lS.I •illion. 'lhia occur• at• ti .. vhen the 
National See• De•1lopacnt Orsanisstion (MSDO) an• 
part of the a1aociate• Plant lraedin1 Institute 
(Pll, Csabridse> avait nevs of their fate. Sinclair 
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Mc;;ill apecialises ia wesetable a ... cereal •arieties 
a .. forac• crops. Ra•iac succes•f•lly surre .. ered 
all of its f•rtiliser ... see• iaterests, tile par.at 
compaay, Villi .. Siacl•ir Hol•ins•. vill aov 
coaceetrate aolely oe tile car••• leiaure aector, 
vbere it feels better able to c...-te. (Extract .. 
froa lioteclaool0&1, Vol. 4, Septeaber 1M6) 

Vellcw liaks up vit., US fira 

Velie- liotecbaoloSf of tloe UC aaol C.•tica 
laatit•te of the US ha,,. eatablisheol a joiat ,,..ture 
to .... facture biotecbaoloe,-.leri._.. 
pha~c-ticals. The - coapaay, Wal'"'" 

_tca.afacturinc, vill operate a pla__. facility bu .. 
ia -.V £acl8D4 ia the US. Tiie plaat is expect .. to 
c- oe-str•- t'• 1H9. A precise locatioa vill be 
•-"before the ... of ti".e year. 

PrM..cts froa both part•rs vill n .... at the 
facility a .. a boar• vith .,. ... 1 represe•t•tioa vill 
•eci•e oe prMuctioa priorities. PrD4uct• fr.. 
Ceaetica Jastitute, iacliMlinc •- •e.elopeof ia 
collaboratioa vith other tiraa, .. in !le --factured 
at the plaat. lurr-sha-V.llc-, t.,e VS .... si•i•ry 
of Vellcoae liotechaoloay'• pareat coapaay, pleas to 
..... all its biotechaoloSf pr .. ucts at the plaat. 

Vithin the acr..,...t there is • pro•isioa to 
cope vith coeflicts of proprietary iaterest. The 
fo~tioa of the •eat•r• ia subject to recei•ias 
appropriate US &OYeraaeat resulatory appro•als. 
(Extracted froa Europeaa Ch-ical llevs, 
l5 Septe.lter 1986) 

Uaited States of America 

-.V biolOJy/cheaistrz iastitute 

A aev iastitute to "attack probl.- at tloe 
iaterface between bioloay aD4 cheai•try" vill be set 
up st Califoraia lastitute of Tecloaoloey tbrou&h • 
crant •oaat•• by the lecUaa F_ .. tioa. 

s ... research areas that the iastitute r; .~t 
support iacluofe che9ical syatheais of aev polr-rs, 
•••elo,.ent of ••••ace• seaetic eacineeriq coacept• 
saof instr...entatioa, preparation ... testiq of aev 
types of catalytic a .. cer .. ic .. terials, a ... 
•••elo,.ent of coaputer aa• iastr.,..atatioa 
technique• for proteia easiaeeri•s ... h .... n 
chr...,soaal aappiac. '!he institute ••eatually vill 
be hou•ed ia a nev buit•ia11 oa caapus, vhicb vill 
h•••• in ... ition to research facilities for 
iastitute-sponsor..t project•, .. jor research 
instrU18C11tation that viii be a•ailable to the entire 
Caltech c.....,nity. 

'Ille lecluasn cr•nt, vhich i• the larc••t •incl• 
sift the Foundation haa e•er aa•e, coaes in t
parts: an initial 140 •illion, vhich is continaent 
on the school'• raisins SIO aillion in capital fun•• 
froa pri•ate sources, and an a••itionsl SIO aillion 
if Caltech raises an equal aaount for the 
institute'• 1enersl enofovaent froa the llClll>ers of 
ita board of truatees. (fxtracte• vich peraiasion 
froa Cheaical and Easu .. eria' llcvs, :Zl June 1916. 
Copyriaht 1916 Aaerican Ch .. 1cal Society) 

US to screen .. riae or1ani• .. for •ru1s 

'Ille National Cancer Institute (llCl) at 
leth••••, Maryland viii avar• tvo iaportant 
contracts direct•• tovar• the disco•ery of potential 
snti-t....,ur product• fr .. aarine orsani•••· One of 
the tvo contr•cts viii call for the 1creenin1 of 
orssni••• froa shallow vater (under 100 feet). the 
other applies to •••P vater (over 100 feet). loth 
call for the acquisition of • total of 1,000 
or1sni .. • •year for five years. The •h•llov-vster 
contract viii concentrate on the lnclo-Pacific 



n&i-: tlllie aeosraphic UH te lie C-re<i .. , tM 
•.-..-.. .. tar coatract vill lie lea• apecifiri. 
Act .. l cellecti- .-.1• loqia "1 die ... of tlllie 
:peer. 

Acce~iq t• Kl, c ....... • vitlt -ti-t-.
actiwit7 ltawe aln .. y a.eta iaolatri fn19 a,...aa, 
t .. icataa, a.rrozoaaa .... i•r~lt ~aaaa. corala, 
_. alaae. 'Illa collecti- vill foe .. oa tlllieaa 
iawertnrat••· aa -n aa -n-ca. 

It ia eatmtri tltat Kl will ltawe pnliai .. rr 
n .. lta .. crwle aatracta froa tile collecti
vitltia a :rear or r:.o; iaolati- of ,.ra pl'..tata 
froa lllaiclt to -*e ,.t-tial •rwa• c .. 1• t~ 
5-10 yeara. C qa_.a will lie teatri at .CI"a 
FrMericl C..Cer aeaearclt Facilitf •ar letlte• .... 
a ••iaeaae ori_t_.- ia witn ,_el of -re tltaa 
20 ....._ caaer cell li••· Triala vill iatiall7 
foe- .. lomc c..cer0 •t viii iacl,... etlter aoli• 
t-. lib col- _. a.naat caacera. '11te 
celermtric. sr-lt-i .. i•iti- ... .,. to ... 
perfo~ ia •icroc.ltore plates. ia ltaaM -
reohcti- of a tetnaoli- aalt to a colOO\'M 
t-- i .. i.le wi•l• cells • ..._a a .. ataace ia 
--.tratri effecti- .. - or -r• cell tfpe•. 
.!!....!!!! -a-1 atoUea will lie H8e. 

Carr-tly, .. 1, - prooluct •ri ... fr- a 
•ri• ora-i- ia i• us cliaical trials: 
•i-..ia I. ..., ia late ataa•• of ..... I teati11&. 
tile •rwa ia ffri ... fr- - .-claaaifiri t .. icate 
fr- tile , .... Tri•i......,, oriaiaallf collectri ia 
tile Veaten Can.,.._ aea ia 1971 "1 
ltewaetlt li_..rt (Uaiweraitf of Illiaoia, 
Dr"a..-Cltampaisa). Di .... ia I ltaa •"°"" aati-Yiral 
... i ..... aoppreaaaat actiwity ia ... itioa to 
ia Yitr~ actiYitf aaaiaat leolteeeia ... 8el ..... 
cells. 

KI reaar•• l•rs~•cale collectioa ... 
screeai111 •• •• i.,ortaat c..,le.eatarr atrat•&f to 
"rati-1• •nas •ewel.,_.t. c:o.a...-.tly, KI'• 
Dewelop•eatal Tlterapeatica Proar- ia DOt liaited 
to ac .. rias the aea for poteatial •nos•· It pla
co eatract che9icals fr- •- 20,000 plaaca t"8t 
viii a.. collected ia raia foreata o•er tbe aeat fiwe 
1eara: ower the aa. period it alao iata .. a to 
iaolate aad coltiwate 1,000 bloe-1reea alsae fr .. 
.. ri ..... terrertrial eawirOftllell~a. (!atracte• 
fr- liotechaololf, Vol. 4, Aupat 1'16) 

llev centre• for cliai:al trials 

Aa the nuaber of CHH of K11Uirff i
••ficieac1 ay .. r- (AI~S) coatiaoea to aaovball, 
fiadi•& •• effectiwa therapy bee-• increaain1l1 
oraeat. Tile DS •atioaal Institute of Allar&f aad 
lafccti-• DiHHH (•IAID) a-cd ia July tbat 
it ••• c ... iti11& tlOO •illioa owar the aest fiwa 
yaara to ..... the •aarclt for 9tlaerapy. 

fourteen AIDS traat .. at ewaluatioa uait• viii 
a.. act up arouaol the Daita• States to teat •ru1• 
that ha•• ahown •- pr .. iaa, either "1 bloclin1 
raplicatioa of the wirua t"8t cauaaa AIDS, or by 
auca1theni•1 i-ne ayat .. fuactioa. In annouaci•& 
the ... unita, Aathoaf Fauci, •iractor of •IAID, 
aai• a aucceaaful traat .. at voul• probably cOllbiae 
an anti-•iral •ru1 vith a i....ac llOllulator, but 
combinatiott thcrapica viii be teated oalf after each 
•incl• a1ent ia teat••· 

A Data Safety Monitorias loar• viii ••aluata 
the proar••• at each centre rec .... ndin& nev 
•iractiona °" initial raaulu. To atra••lina 
eachansa of information .-as the 14 unita, •IAlD 
pl•n• to av•r• • cotttract thia Sapt .... r for a trial 
co-or•inatins centre. 
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De foorteen i .. titoti- recei•ia& HAID f-4• 
an: 8arwan U..iwenit,; Jolta lloplr.iaa lfai-raity; 
tlamorial Sloaa-teetteri"C Caacer Ceater; llav York 
Uaiwenit,; St-for11 Uaiwerait,; Uai-raity of 
Califonia, Lo• Aaselea; Uaiwerair.1 of Califoraia, 
Saa Diep; Uaiweraitf of Califoraia, 
Saa Fraociaco; Uaiweraitf of Ni .. i; Uaiweraitf of 
Pitta .. rs•: Uaiweraitf of locMater; lfaiYeraitf of 
Sootlten Califor11ia; Uaiwer•itf of Teua N.D. 
._.eraoa ... pital _. T-9r Iaatit•ta; _. 
Dai-raity of Vaahi•t-. (Eatr•tM froa .. ton, 
Yol. 122, 10 Jolf 1916) --

fi .. erpriat •cal 

lioTechoica Lt•., c:a.bri•&•. llaaa ..... 
Caniff, Val••· ltaa asraff to applf ita p.tear.ri 
•ti ... rpriati•• tecltaolOSJ to Pioaeer •i-lred 
Iaterutioaal lac."• proprietarr ors-i- uari ia a 
•ilase .... itiwe. 

Ia fiaprprioti• tile DllA of Pi-r· a 
ors-i-. lioTechaica Lt•. will prowi•e Pi-r 
with a cltaracteriatic pattera for tile pra.,rictarr 
atraia, lllaiclt c- M .... ia eaforciaa pateat 
protecti- aa -•I a• •aalitf c-trAI ,....,..... Tile 
particular atraiaa iDYOl_. arc ia tile Lact~illua 
!Ja•taro. f .. ilf ... •re ia Pioaeer•a ailate 

1.t1.ft prodocta. 

lioTecbaica Lt•."• fiaacrpriatiaa techai.,.. 
eaploita tile •iaute aatural w:riatioaa that oecar ia 
chr-•-• of liw1aa orsaai- fr- which a 
cltar•teriatic fiaaerpriat caa M oa.taiaM. 

De techai•ae iocl .... a a •thod for Mtaiaiq 
tile hi&hlf •iacrimiaatiaa patten• _. cite ability 
to •aa•tify tlta certaiat7 of •• orsaai .. •a 
i•eatity. la a .. itioa tile r.echni•ue caa "- applie• 
to i•eatificatioa of or1aai- prewioaaly rele••ed 
ia .. ture and thea re-iaolat .. for i•eatific•tioa. 
It c•• also be used for •••lity coatrol of or1a•i
t"8t .. Y -tat• or othervisa cbaase •arias 
producti- or uae. (Extract .. fr- a. .. ical 
llarbtia1 laporter. 4 Auauat 1'~6) 

Teat of 1cae-alter .. bacteria po•lpoaed 

'Iha fiel• teat bf Uaiweraity of Califoraia, 
lerlelay raae•rchera of b•ctaria that ha•• beea 
1aaetically altar .. to protect crops fr .. froat 
.... ,. ia prMably aot ro be coaducte• until l•t• 
aest spri•& •t tile aarlieac. Tile 1001-dalaye• fiel• 
teat of ic.-.aiaua Pa...._..a syria1ae pr .. uccd hJ 
recombiaaat o.A tccltaiquea vaa plaana• to be&i• at 
the uaiwaraity•a fial• atatioa ia Tulelake, Calit., 
in Auauat. llove•ar, oppoaeau of the tea ta obtaiae• 
• court or•er .. la1i•1 tha teat. Tiley clai .. • that 
the uaiwaraitf h .. faila• to pr .. uce •• 
•••ir01111C•t•l i ... ct report, vhich ia required by 
Califeraia lav. la •• out-of-court acttl ... at, the 
uaiwerait7 acraa• to poat,.... the test, ... t vith 
the o,,...nta to •iacuaa their coacerna, and c ... uct 
an aaaesa .. nt to •ataraine vhathar a full 
an•iron.antal i.,act report i• ace•••· Accor•in1 to 
• uni•traity apokea .. n, a factor in raachin& the 
aattl ... nt vaa that it ia alrc .. y too late in the 
aaaaon to conduct the teat bacauae, a.y the ti .. the 
plant• atarta• to 1rov, h•aYJ froata voul• h••• act 
in. (Source: laprinta• vith peraiaaion fr09 
a. .. icsl and ln1inaarin1 -.Va, ZS Ausuat 1916. 
COpyr&1ht 1916 American Cll .. ical Society) 

IPA appro•aa biotachnolo11 fiel• teat 

IPA viii not require an eapari .. ntal use paroit 
for fie&• taatin1 a fun1ua 1anetically altered by 
ultrawiolat ra•iation. The vork bJ Dawi• Sanda of 
llontan• State UniwaraitJ uaaa Sclcrotinia 
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sclerotiona. • f11t1ps c- throachout lloftt•na. s..... l8 tryi"' to deri'fe • str•i• of the f-cus 
thal vill lie herbicid•l to the -"• C.nada thistle 
•ad spotted knapilffll. &a EPA reYiev of the 
eaperimeat proposed by Saad• coacluiles that t~e 
potr ~i•l risk froa the ... 11-ac•le field test is 
•i•i-1 bec-•e U'I r•di•tioa teads to iaactiY•te 
ce- fuocti- ... l .... ratory teat• of the 
irr ... i•ted fU"C•• show reduced ability to aurYiYe 
CC111pare4 vith the p•reat •tr•ia. (Sooarce: 
aepri•ted vith peroiasioa fr ... Cheaic•l £aci•eeri•g 
icevs. II Aacu•t 1986. c;,pyrigbt 1916 Americaa 
~ic•l Society) 

Uaioa of SoYiet Socialist Repvblir• 

V•ccinatioa c•talyst 

Scieatists h•we discoYered a Yaccination 
•c•t•lyst• which iacre•ses the response of the 
body•• •efease system to • Y•ccioe by 100 per cent. 
The c•t•lyst could elioinate h•roful side effects 
associ•ted vith aooe Y•ccinatioas. protect •g•inst • 
.....i.er of •i•e•aes which presently re•i•t Yaccine 
tre•toent. •nd possibly proYide • uniYera•l 
~•ccine. It should also .,.ke Yaccination •&•inst 
allergie• ,10ssible. SoYiet researcher• identified • 
.. inute p•rl nf th .. Yir•l DllA. • -re 20 aoino acids 
long. which vas c.....,n to sll influenza Yiruses, no 
-tter hov ... ch the organi .. outated. Western 
sci .. ntists vho h•d also identified si•ilar c.,....n 
f•ctors a..,.g these Yiruses could not understand hov 
to prepare a Yaccine from ao •irute • part to 
proYoke a protecti•e response. For the Russi•n•, 
the aas""'r is the catalyst. eo..bined vith the 
20 aoino acid part of the Yirus, it proYokes s full 
i.....,.. response. A second Yaccine using the 
principle is beinc deYeloped aaainst sal..,nellosis. 
The c•talyst vi ti -ke it possible to use •ynua .. tic 
co?ies of •iral DNA and so a•oid passing viruses 
through hens' eggs and oonkey eobryo li•ers vhich 
can also result in haroful side-effects. (Extract~d 

fr..,. The Ti-•, 19 June 1986) 

Firms compete for biotechnology projects 

Acting on behalf of the So•iet Acadeoy of 
Science, the foreign trade org•niz•tion Tech .. •hi•port 
has inYited c.,.panies tr. te~der for •ev~ral 
biotechnology projects. The .. st •dY•nced (expected 
to be signed in "ove.ber this year) is • proj~ct •t 
the Ch...,.atin Biotechnology aesearch lnstitut~ in 
ffoscov. The others are at the 8iol•r lio.:h,..ical 
Institute at Ol•yne, •011th ol Riga in i..rvi•; st an 
institute in Taroussa, south nf Mo•~ov; and tvo at 
Ufa in lashkiria. In total t~ese projects involv4 thO! 
production of over l ,000 it...a and open up • 
fa•cinating nev Soviet -rket. 

Three con1ortia •re coopeting for the 
pre1tigious Chetayakin project. They are headed by 
Orion Yhtyoa Oy of Finland, Oveg CobH of Auatria and 
Pee Engineering of France. 

The Cheo>akin 1che.e i1 to set up developMent 
laborarorie1 and pilot pl•nt• for the production of 
growth regulator• for the developoent of plant• and 
ani•als; peptides; pure •olventa; oonoclonal 
antibodie•; 1- 110lecular weight protein; che•ical 
reagents; poly,,...r for biotechnology for 1orbent use 
in chrooatography. 

The llSSR vanu the l11boratnrit'1 to dev01lnp iiood 
proce••e• befnre it ..,ve• on to full-1cale 
c-rci11I prndur.rinn, 

Thf' Orion-h.,•ded con•orti""' aho include• YIT 
(Yleinnn Jn•innnritoiaiar~), • 'inni•h t'nr,iorf'rinP, 
c0111pany. The Ovt'J group i• birliev.d to nloo indll'lt' 
T"raabetcmi or Finland <1n<I "in&O!netica of th" 
'deul R•public nf G•t'lllany. 
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The Fren-h r.roup incll'des p,..;:usrhtya.~. •n 
i""'°rtant Finnish .:i·Jil 1<ngineerini firm, .. d the 
l'niwer:~.y of C...piecne. France a best-k
biot-c:hnoloe.,r ·minrsity. 

l'be Fiaaish cc-.aection in each of the bida 
i1 oe•igaed to help out vith the finaDCial 
aspects aa Finland baa a clearinc arr•nce.ent vith 
the ussa. 

While the Cheoyakin project is clearly defined, 
the reoaininc acheoea are atill ••sue. 

Valued at more than double the Chemyakin 
project•• price. the liolar plan calls for the 
•~~ting up on a turnkey b•si1 ~f se•en buildings to 
include research laboratorie1 and pilot production 
of l•igh technolocy products. these vill iDClude 
about ISO deri•atives of aoino •cids, more than 
SO peptides. o•er 2S oligo-polynucletiodes, about 
JO nucleic acids, l~U rroteins and ferments, about 
2S lipids, SO glucosides and ~ny reagents. 

Information on the Taroussa and Ufa project• i1 
still sketchy. It is knovn, however, that the 
Taroussa project viii invol•e a •iature of chemical 
and bio-=h~mical units. The tvo Ufa projects (one 
research and one production) call for th~ settin, UF 
of a oult ipurpose "uni•ers•I plant for tht' 
production of organic products". 

The Ufa projects are being folloved by Heurtey 
Industries of France and Technipetrol of lt•ly. the 
Oveg tea• is pursuing the Uf • •rd liolar projects 
and a tea• cooprising Technip •nd Litvin is offering 
liolar. 

ffe•nwhile, in an unrelated develo,...,nt, Technip 
is proposing to build a large plant to produce 
cattle feed from biocaass in the Soviet Union. It is 
offerinc technology developed by the Toronto-based 
Stake Technology of vhich it ia •n exclusive 
licensor. The plant viii use S0,000 - 100,000 
ton/year of biomas1. Coopanies are also bidding to 
build • hich fructose corn syrup plant in the USSR. 
(Extracted froo European Chemical Neva. 
29 Septetlber 1986) 

Yugo1lavia 

The Fourth International Syapoaiuo on "icrobial 
Ecolou 

The Fourth International SJOpoaiu• on Microbial 
Ecologr held at the end of August in Ljubljana 
•ttracted 760 participants fr.,. 40 countries. 

The prDgr•..,... featured 20 oorning se•1ion1 of 
in•ited 1pe~~ers on •elected focal topics th•t 
included extreoe environoenta; trends in 
oicrotiological theory; unuau•l aicro-organi1oa; 
an•wrobic interaction•; ecology of feraented 
foods; h1J1D11n pathogens in the environoent, and 
oicrobial activity and influence in the 
g••t~ointe1Lin•l tract. There vere al•o ses•iona on 
oore traditional subject• •uch •• oarine 
oicrobiology, cycling of eleaentl, and oicrobiology 
of •oil fertility. Round t•ble discus•ion• de1igned 
to pr090te exch•nges of infor .. tion and opinion vere 
conducted on •icrobial interaction• in •cid •tre11ed 
a~uatic envirnn111ent1; life ••1ociated vith 
hydrotherouol vrntt, •nd the f•te of genetically 
engin"f!ff!d el~-nt~ in thf! .. nviron .. nt. Profeuor 
a,.lpl• ~""" of thr 11f.A prl!lt'nted th" np•rning pl11n,.ry 
•drlrie11 nn thr "J\i"rh,•Mic•I f'colnxy of 11n.1'!robe1", 
..... l'ro!ruo1 ''""" r,~hlt'Jll'I or the FRr. CCltlcl11J .. d thl' 
,.v~ni by di,.t:uff,.·llK "Mi ... rnlti"l e"Coloay and thr 
prr.pnr .. d •inrl". .\ v.dwn•· "' "bt1tract11 c.1f pr,.sf'nf,.,I 
papers,,,.. di11rilJUl••<I "' rhe ::y11pn1i11•, nnd !ht' 
prncrr.dio111 wil I bf' publiaht'd hy •arly opri11r. "' 
1987. 



c. USUICli 

lllDrt wersatility froa IUIA 

Scir.iti•t• ia the Uaite<I States aail De-rlt 
laa- •i•cowem aa llM -lecule tlaat caa act as a 
•cofactor• - a -lecule tlaat laelp• aa rot&yme to 
carry -t it• jH of catalyzi"' •- cla-icel 
reactiaa vitlaia cell•- llae di•cowery .... a fartlaer 
tvist to tlae caati ... ia& •tory of tlae clae11ical 
Yersatility of aRA. 

llM'• best-It- role ia tlae life of a cell i• 
as aa iater.etliate fo~ of geoetic .. terial - tlae 
•messeager llRA• tlaat carries a copy of a geae'• 
information froe the nucleus iato the cytopla ... 
IJIA caa also aerYe Yari-• •tructural or 
"scaffolding• roles. Astrid Schin and her 
colleasue• io the Depart,..at of lllDlecular lioplay•ics 
and lioclae11i•try at Yale Uai.cr•ity, aaol Si- Co-lgla 
aail colleagues at tlae Csrhliterg LalHtratory'• 
Playsiology DeparC..at ia Copealaagen, f-4 that a 
transfer lllA carryiag the .. ino acid glat,...te act• 
•• a cofactor b7 alloviag aa easy-. ia<r0l9e<I ia the 
.. aafacture of chloro,.,yll in green plant• to act oa 
the glat-te. nae transfer IJIA appear• to supply 
glat-te to the ens:r-e ~••ponsible for coa•ertiag 
glut-te iato glut ... te-1-s-ialdehyde, a Yitai 
step daring the .. aufactare of chlorophyll. 

Although •- tranafer lllA9 haYe bcea 
i .. licated in si•ilar proc••••• in the past, this is 
the first ex ... le of one in vhich transfer lllA 
clearly act• •• a cofactor ia a reaction that ha• 
nothing to do vith the .. aufacture of protein. 
(Extracted fro. lllcv Scientist, 14 August 1916) 

Oncogene !l!Plification 

Oncogene ... lification corresponds to the 
clinical statu• of ... 11-cell lung cancer, •ccording 
to M. lishop of the Uni•ersity of California 
(San Franci•co). Patient• vith a high degree of 
gene .. plification are being ••signed to more 
aggres•i•e therapy and re•earcher• are attempting to 
determine if ...,tification correlate• vith progao•i• 
of lung cancer. A study at Wa•hington Uni•ersity 
(St. Loui•) indicated that ~ .. plificatioa 
affected 11-.onth suCYiYal rates in neuroblaataaa 
p•tients. Patient• vith a sinsle copy of the sene 
had a 70 per cent •urYi•al rate, •ersus • 
30 per cent •arYiYal in patient• vith 3-10 copie• of 
the sene and 5 per cent for thoee vith -r• than 
10 copie1. (Extracted froe Medical World, 
9 June 1986) 

le1earch on caa.on cold Yiru• 

Viruses of the caamon cold could be thvarted by 
blockin& receptor• on cell•, according to 
re1earcher1 at the Univer1ity of Virfinia School of 
Medicine (Charlotte1ville). Antibod1e1 are deaicned 
to attach to the receptor•, vhi~h are needed by the 
yiru• to allow their entry into cell1. The receptor 
blockadr techni~ue has been tatted on h .... n cell• in 
culture, in chi•pansee1 and in :,...,.an Yolunteen. 
lfo1e drop• containin& the antibodie• protect cell• 
in the naeal P••••&e• fro. rhiaoviru1e1, which 11a1t 
attach to the receptor• before they can enter the 
cell•, vhere they can then reprc.4uce. So far, the 
viru••• ha•• bean unable to circ...vent the blockade 
technique. 

le1earcher1 at Purdue Univer1ity recently 
de1cribed the c,,.plete JD 1tructure of a rhiaoviru1, 
and have been te1ting two drus• that prevent • viru1 
from 1h•dding it• protein coat in order to enter and 
infect • cal I. 
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l.lthoush there are oYer 100 rlaiao•iraaea, which 
cause 30-50 per cent of all colds, the blocbde 
techaiqae takea ad•aatase of the fact that the •ira• 
attachea to a cell uaias a reciaa of the Yicua which 
does not 11Utate. 'Illas, the •iru• cannot adapt to 
circumweot the blockade. llae rlaiao•iraaea use only 
tvo type• of receptor• aa h ... n cell•, and the .. jor 
receptor is u•ed by 10 per cent of rlaino•iraaea. 
Smaller aatib<!diea llUSt be deYeloped ao they vill 
not elicit an i- reapoaae. llore laag-lastiq 
protectiaa qainst rhiDOYiruH• i1 also neede<I. 
(Extracted froa llev Todt Times, 16 Septnloer 1916) 

The reaaaaa fo~ .. lipaancy 

la the chromo.-a of •l-•t any cell are 
sequences nearly identical to those associated vith 
cancers. Tvo .. jor theories exist •• to vbat causes 
these sequences to initiate .. 1igasncies. One is 
tlaat the aeqaeace1 bee- o•eracti-, tlaereby 
creatiac high le••l• of grovth-controlliac 
proteins. llae other ia that a point 11Utatioa tarns 
a nor.al cell into a cell-transformina agent. 
le•e~rch beia& carried out by Dr. P.H. Due•ber& of 
the UniYer•ity of California at Berkeley lead• him 
to aay that a .. jor re•tractoring of the gene .... t 
occur in order to initiate cancer. leYerain& the 
sinsle nucleotide chance• in cancer-causia& DllA 
•esment• doe• not prnent the11 fr- transfoniin& 
cells. Duesberg •ay• a DllA resion up•tre .. of the 
ra• gene i• actually a crucial part of the aor.al 
cellular gene that corre•pond• to ras, aad that a 
fifth exon exiats litefore the four COding region• 
vhich are already knovn. When thi• resion is 
truncated by •aae •sent, the cancer cene becaae• 
actin. (Extracted fr- Science levs, 3 May 1916) 

Factor VII cloned 

The gene coclins for the blood coaculation 
protein factor Vil ha• been cloned by Z,.aCenetic• 
(Seattle, WA), in collaboratioa with the Uni•er•ity 
of ~-~hington and llovo Industri A/~ Ca.gsyaerd, 
Der .. rk). The company belie••• that factor VII 
could be -r• u1eful than factor VIII in treatins 
haemophilia because factor VII play• its part in the 
b:ood coaculatioa pathway alone, vherea• factor Vlll 
need· factor Ill to be effectiYe. (Source: 
lio/techaology, June 1916) 

Cenetic predi1poaition to high blood pre1sure 

A noYel theory haa been put forvard that 
negr~e• .. Y be prediapoaed to hi&h blood presaure 
litecause their cenea e•olYed vith a lov-a1lr. diet, 
accordins to T. Wilaon of lovlins Greea State 
Uai•eraity (Ohio). llood pressure difference• a.one 
Weit African tribea can be correlated vith 
hi1torical account• of 1alt a•ailability. Salt vaa 
alvaya available in Senecal and the Gambia, where 
blood pre11ure• are lov, baaed on atudiea of the 
Mandinka and Ser~r tribe1. Pre••nt-day blood 
pre11ure• are 11Uch hi&her •-ns the Yoruba, a 
Miserian tribe in an area vith virtually ao 1alt. A 
larse proportion of today'• inhabitant• of Weit 
Africa are de1cended froe tribe• with a hi•torical 
lack of 1alt, .. king increaaed 1alt conauaption • 
1erioua public health hasard. (Extracted fro. 
Science Reva, 3 May 1916) 

Scientiata find Yiral infection trig1ers 
arthrhia 

Doctor• at Exeter University have found that 
infection vith a recently diacovered viru1, the 
parvovirua, vhich cau1ea a flu-lika illness, .. , 
triner rheumatoid arthrich it. cenecically 
predi1po1ed people. About 10 per cent of people 
with thi1 di1eaae carry a sane called 014 (as 
compared vitlo 30 per cent of tha seneral population) 
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aed the researcher•' -rlt •uueata t.,.t infectioas 
.. y trisaer rhe .... toid arthritis in those people 
vith the rele•ant canes. the te- ia - lOGltiac 
for e•i .. ece that other infections can trisaer 
arthritis in the •- -Y· (Source: Genetic 
Eaciaeeriac lleva, Sept.-.r 1986) ---

Siaale-chain antibodies deYaloped 

Ceaex Corp., Caithenbarc, tld., has filed for 
patents OG its aiqla-chain antibodies for diacaosis 
a...i therapy of disease aed for use i= ::=sine de•ice• 
... separations of biolocical substances. Use of 
aiqle chaiaa .. y aYOid both i-loeical reactioaa 
by patients to coaYentioaal anlibodias and 
--specific bindiq. 1he creater stability and 1-r 
coats of aincla-chain antibodies .. , enUnce their use 
in bioaenaors and protein purificatioa processes. The 
company .. , deaicn a carrier croup for the other end 
of the linlter to c011plex vith a radioisotope for use 
in cancer diacaosia and therapy. Celltech of Slouch, 
VX, and 6-rican Cyan-id Co., Vayne, •.J., are 
co-operatiq to de•elop ai•ilar aincla-chain 
antibodies. (Extracted vith permiHioa fr- a.-ical 
and ~neerin~hvs, 15 September 1986. Copyricht 
1916 r&can e.&cal Society) 

9ev herpea-lilte •irua discoYered 

Scientists at the VS •ational Cancer Institute 
have discoYered a herpes-lilte bu.an •irus that could 
open up nev aYenuea of research into a number of 
diseases, fr- blood and lf'"Ph •:rate. cancers to 
i..une system disorders. 

Dr. Robert C. Callo, head of the institute te .. 
that found the virus, said it infected a type of 
vhite blood cell that played a key role in the 
body'• immune systa.. It was a ...i.er of the her~• 
fa•ily of •iruses. All of the known h,...n herpes 
•iruses cause disease and this .. , be true for the 
new one •• well. 

Dr. Callo said that he did not yet know how 
infectious the new virus was but that it •i&ht 
require "close contact but not necessarily inti .. te 
contact". (Extracted from International Herald 
Tribune, 24 October 1986) 

Possible prediction of carcinggenicity 

Test• for a nuclear protein associated with 
chromatin •ight be a better predictor of 
carcinoRenicity than simply waiting for tumour• to 
appear, according to z. Medvedev of the •ational 
Institute of Medical Research (London). The protein 
•iRht be involved in repairing chroar~•ome da .. ce or 
in detoxifyinc carcinogens. Elevated levels of the 
protein appear long before lhe cancer is evident. 
Li•er cell• can have multiple copies nf «a~h 
chromosome, so the liver (the .. in organ of 
detoxification) can withstand a great deal of da .. ge 
without affecting cell function. In hums~•. there 
can be up to eight copiea of each chromosome, 
although •ice often have 32 copies of chromosome• in 
liver calls. Thi• means that •ice •ight be le•• 
•n•captible to carcinogens than humans. The 
newly-discovered protein, however, appear• long 
before a tumour 1tart1 to develop, 10 •ice can still 
be good indicators of carcinogenicity. (Extracted 
fr- •av Scientist, 29 May 1986) 

Nev cancer treat .. nt 

During the past decade, cancer specialist• have 
experi111ented on 1doptive i .. unother1py. The object 
of this type of tra•t••nt is to boost the patient'• 
own defence• to 1tt1ck his or her ovn t111110.,r. Vhite 
blood cells •re t1ken fra. the patiant'• blood, 
cultured in tars• quentitiH and returned to fi1ht 
the c1ncer. 

II I 

- 18 -

A s .. 11 number of patient• with advanced can:er 
have benef ite<I fr ... such treat .. nt with 
l,_,bokine-activated killer (LAlt) cell•. a fora ~f 
l,.,..ocyte associated vitb tumours. In 1980. 
Steven •osenberg, nf the .. tional Cancer Institute 
(•Cl) in Bethesda, Maryland, found that a 
cOllbination of LAI[ cells incubated in interleukin-2 
(IL-2j, a protein of the immune syste•, and giYen 
vith IL-2, reversed the spread o( c.ncer in 21 of SS 
patients. Five of those patient• vere cured of 
.. 1i1nant cancer. 

Unfortunately, large doaea of LAI[ cells and 
IL-2 are needed for treat .. nt. loth substance• are 
~n abort supply. and IL-2 bas serious side effects. 
9ov. h-ver. losenberg has found another type of 
killer cell that is 50 to 100 ti .. s ..,re potent aoad 
require• very little IL-2 to be effective. 
•osenberc has tested hi• new breed of killer cell, 
called t111110Ur-jnfiltratin1 lymphocytes (TIL), on 
•ice. 

Pure TIL cells eli•inated 96 per eent of ... 11 
.. tastasiaed tu.our• - tho•e that had spread f~ 
the original tu.our - in dose• of a few •illion 
cells. Their LAI[ competitors required 50 to 
100 ti-• that number to do as well. On larger 
tu.ours, TIL cells worked as well when the immune 
1yst!!aS of the •ice vere first teos!JOrarily shut dovn 
vith either cyclophosph .. ide or radiation. 
Si•ilarly advanced tumour• vere i.-une to treat .. nt 
vith I.Alt cells. Furthe....,re, the TIL cells worked 
with very little 11-!lp from IL-2, vhich Rosenberg 
believes will reduce the threat of toaic 
• ide-e ffec ts. 

Rosenberg .nd coll•a1ue• can draw TlL cells 
from a variety of huwan t....,ur1, including -lanotsa 
and kidney tumours, and various adenocarcinomas. 
They have crown h.,..n TIL cells for as long as tvo 
..,nths to generate the lar1e populatiob• needed for 
experi .. ntal treat .. nt. So far, TIL cells taken 
fr- hu .. n 1Selana.a have been able to kill the 1a.e 
type of huaan 1Selanoma in vitro. Rosenberg hope• to 
obtain approval fr ... the Food and Drug 
Ad•inistration to start trials of hi• treat1Sent 
within the next two months. (Extracted from 
Nev Scientist, 25 ~•ptember 1986) 

Nev T-cell receptor discovered 

T-cell t...ours .. , arise through • eechani•• 
ai•ilar to that which causes I-cell .. 1i1nanciea, 
1ccordin1 to research bein1 carried out at Wi1tar 
Institute. T-cell ly•phocytic leukae•ia involves 
the repo1itionin1 of a portion of a T-cell receptor 
1ene next to a cellular oncogene. l..unoglobulin 
gene tran1location• have 1lready been demonstrated 
in I-cell tU1SOurs. The tr1nslocationa ire not 
r1ndo•, but result fr- a .. chanis• that nor .. lly 
r*arrangea the T-cell receptor genes. The new 
finding may help clarify the role of HTLY-1 in 
causing adult T-cell leukae•ia. (~xtr1cted from 
Medical World, 11 August 1986) 

Cancer-spreading gene• 

Jap1ne1e scientist• have aade a nev 
breakthrough in the aearch for the ori1in of 
••c~ndary cancers, or 1M1ta1ta1es. Kiyoshi Taniguchi 
and collea1ue1 at the Chiba University Medical 
School have isolated a 1ene codin1 for a che•ical 
which they believe is re1pon1ible for th• for .. tion 
of -t••ta•••· 

The rasearcher1 prep1red four ..,noclonal 
antibodies c~pable of bin~in1 to c1ncerous rather 
than nor••l cells in •ice. They tested the ability 
of the antibndie• to suppress for•ation of secondary 
cancers by injecting each one in tu•~ into •ice 
infected with Malignant cells. One of the 



110ttOClonal antibocliea liaited the spread of lmac 
cancer by a factor of tea. lleaaoaiac that the 
anticea (billtlia& site) on the surface of the caac:er 
.... t ha.re been reapoaaible for the formatioa of 
aetaatase1, the te .. iaolated a cene codia& for that 
aaticea. Tanicuchi and his colleacue• are aov 
-rltiac -t the DllA sequence of the 1ene in the hope 
that they aicht be able to clarify it1 role ia the 
•ewelopaeat of secolltlary cancer. (Source: 
llev Scientist, 12 .June 1916) 

Until recently, 1equeacia& the h.,..n ceaome 
seemed a• iapossibly larce project, but the US 
Depart.eat of Eaercy (Do£) i1 ci•i•& serious 
~onsideratioa to a project to se,...eP~e all of the 
eati .. ted 3,500 aillioa base pairs .. ~i•& up the 
h .... • cenetic aaterial. Iaitial eatiaates put the 
coat of the entire project at *l,IOO-*l,600 aillion 
or about St per base pair. 

DoE has historically had an interest in the 
h .... n genome, and ha• been supportiac research into 
genetic •aaage fr- energy sources for •- ti-. 
Together vith t..vrence LiYeraore National 
Laboratory, the Los Al-• National Laboratory ha1 
been iaYolYed in the llational Laboratory Gene 
Library Project, an effort to construct a 
chr01101ome-apecific gene library. So far, the ... 11 
insert library - containing fral'""'nta of 
5,060-10,000 base pairs - ia ce111plete, and vork on 
the large inaert library for frag..ents of up to 
50,000 base pair• has begun. Lo• Al...,s haa also 
de•eloped flow cytOllttry technology :apable of 
rapidly separating large a.ounta of DNA by 
chr0110•-· 

In addition to the gene library project, DoE 
has the cOllputational facilities necessary for such 
a large-scale project and the DoE believes it ha• 
the know-hov to und~rtake large-scale scientific 
projects. 

Current plans call for a decentralized 
progra..e, vith one co-ordinating facility 
organizing the work of .. ny centres around the 
country. The organizer• hope the sequence can be a 
multinational effort. European interest in the 
project i• already high. Critic• of the aequencinc 
project do not deny that the infor .. tion would be 
useful. Rather they worry that spending so auch 
.oney on such a large project .. Y be an inefficient 
use of funds. 

Still unresolved is vhat to u1e as a starting 
aateria1 for the sequence project. One possibility 
is the DNA fr- a hydatiforw aole. Such DNA can be 
produced in lar1e quantitiea, but .. y be 
inappropriate as it has aberrant genetic 
properties. A second po••ibility would be to use 
aaterial froa • variety of different sources, 
perhaps a different individual for each chroaoaoae. 
lut critics worry that any choice vill necessarily 
exclude infor .. tion on the diversity of huaan 
genetic aaterial. (Extracted froa Natura, Vol. 321, 
22 "ay 1986) --

Hore AIDS research 

Piece• of DNA ai&ht be de1igned to bind to 
viral DltA to prevent 1ene1 froa bein& expra11ed. 
Dr. P. Zaaecnik of the Worca1ter Foundation for 
bpariaantal Biology thou&ht the tl!chniqua aiaht be 
uaeful in coab•tinc AIDS. Ra1aarchar1 aade • 
variety of DllA fr•111M1nt1 to ~novn AIDS DNA and added 
the fragaent• to culture• of h.,..n cell• infected 
vith the viru1. Soae frapentl produced 'JS per cent 
inhibition. The decree of effactivana11 depend• on 
vhich 1ene th• fraa-nt bind• to. The .on 
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effectift aaticeae binda to the tet-l 1eae, wbich is 
unique to the AIDS wiru• elltl wbich play• • role ia 
actiwetinc ell other Yiral cene• • 

Malnutrition .. , be a cause of the rapid spread 
of AlDS ia Africa. Yit .. in deficiency and other 
••pecta of a poor diet aeea to lOMer the raaiatance 
of people i• Africa to the wirus. Thia aight 
explain Olhy both aen er.d 11Gaen there era equally 
infected. 

So fer, ther~ are fe~ sicn• that the AIDS wiru• 
has 1pread into areas of Africa Olhere people are 
aewerely aalaouri1hed, 1uch •• ~thiopia and Suolan. 
If the wirus doe• 1preed to the•• couatrie1, 
hovewer, the di1eaae could .owe vithia the 
population far faster than ia other pert• of Africa, 
vhich ha•e already aeea a tenfold increase in the 
prewalaace of the wirus ia 1oae 1roupa of people 
owar the pe•t three year•. 

Scientists have postulated that there i1 en as 
yet unkllCIVll factor vhich i• helpin1 the ?irua to 
apread equally ia both aen and ..a.ea ia Africa. 
!bis factor ai1ht aiaply be that the i......e ayateaa 
of both ..,a and women ia Africa are leas able to 
fight infection bacau•• of their poor diet. 

Epidoe.iolo1ista ia Paris presented aev date oo 
the spread of AIDS in 1oae perts of Africa. Amons 
lenyan prostitute• liYinc ia Nairobi, the incidence 
of antihodie1 to the AIDS Yiru• baa risen froa 
4 per cent in 1911 to 59 per cent in 1985. 

In another 1tudy, at the ,..... Yeao Ho1pital io 
linahasa, the capital of Zaire, epidaaioloeists 
looked at 161 young children io hospital. The 
1cienti1ts found that 11 per cent of the children 
had been infected vith the AIDS •irus, coaparad vith 
just 1 per cent in a control group. 

'nle researchers say that the infected children 
had all had blood trancfusions or aedical injactio,.. 
in the previous tvo years. (Extracted froa 
Nev Scientist, 3 .July 191~ and 28 Aucuat 1986) 

EnZJll!• repair daaaged DNA 

DllA is repaired in an orderly priority 1ystaa, 
according to researcher• at St1ndford Uni•eraity. 
When DNA i1 da .. ced, anayaea in all cell• undertake 
repairs. In .ouae call1, active a•oe• d ... aed by 
expoaure to ultra-violet li1ht are repaired before 
inactive 1ene1. Over 24 hours, 15 par cent of the 
active DNA vas repaired, Yaraus 22 per cent of the 
inactive 1ena1. It .. Y be that the repair eaayaes 
can phy1ically sat to active DNA 110re aaaily than to 
the inactive DNA. Both cenea 1tudied are 
proto-onco1ene1. (Extracted froa llev Scieati1t, 
19 .June 1916) 

Sinai• aene aay predi1pa1e to heart diaaaae 

A 1ln1le cane, present in about IS par cant of 
the popul.1Cion, •*Y .-arry a tendency towards 
devalopaen~ of hea~t diaea1a. Ronald "· lrau11 and 
tfeli11a Au1rin of t~e Lawrence Berkeley Laboratory, 
USA, base th•ir hypothe1i1 on a study of 
lipoprotains in the blood of 79 people vho are 
... berw of ei&~t extaiwlad, aulticanarational 
faail in. The blood froa thoH people ahov two 
• :uinct :>•ttern. of lov-denaity lipoprotein1. The 
h·11 c-n p1Uarn, occu;rinc in about 15 par cent 
~f the 1ubj~ct1, ha1 a pre~o•inance of 1aall, den1a 
lipoprotain1. People vich that pattern aho bad 
level• of tritl1caride1 and other blood lipid1 
noraally 111ociated vith hi1h heart di1aa1• ri1k, 
•lthou1h none of the people in thi1 particular study 
hid any overt 1yaptoa1 of heart di1a11e. Th• ri•~ 
pattern •••-d to run clearly in f1ailia1, but only 



ia iadiwidual• ower 40, •ucae•tinc to the 
researchers that it i• caused by the pre•eace of a 
cene that i• aot active until later ia life. lhey 
plaa a follow-up study of 200 f-iliu. (S-rce: 
llepriated ¥ith pcniinioa fr-- Ch-ical and 
:!iaHriLllevs, 2l !uae 1916. Copyri&ht 1916 

r1caa acal Society) 

llev fertility=reculatiaa hormone di•cowered 

A aev hormoae that help• reculate fertility in 
..... ts ha• been di•covered iadepcodeatly by tvo 
er...,• of reaearchera at Salk Iastitute, La Jolla, 
Calif. llesearcb te- led by Vylie Vale aad 
loser Cuilleain hawe each isolated aad purified fr
pic ovaries a protein very siailar in size and 
atruc:ture to the ovarian protein iahibin. lhe 
f1111etioas of the tvo proteins, h-ver, se- to be 
eaactly opposite: iahibin suppres~es the secretion 
of follicle-sti.ul•tinc honooae, or FSH, aool the aev 
proteia •ti.ul•tes it. 

lahibia itself vas identified and characterized 
by Caill-in'• croup oaly last year. It h.11• been 
fouaol in tvo foram, called A aad I, which •hare a 
COllalOll.C:-subaait. 

lahibin h•s been found in the conadal fluids of 
several species of ..... 1s. It• fuactioa seems to 
be t~ inhibit tle pituitary eland froa secretin& 
FSll. When it is secreted, FSll causes the follicle 
to grow and -tare. 

loth Cuilleain and Vale noticed in purifyinc 
inhibin a related sub•t•nce th•t sti ... lateo, rather 
than iahibited, FSll secretion. Cuilleain'• group 
calls this •ecoad 1ubstaace activin •nd Yale's calls 
it follicle-sti .... lating horaone releasing protein or 
FllP. loth groups also find that the subunit in 
their newly isolated protein i• th•-'•-•ubunit of 
inhibin. 

Earlier vork in Cuill-in'• laboratory has shovn 
that each of the subunits - "'• '{, and "1"""1 - is 
produced at the direction of it1 ovn ae1aenger ltliA. 

The nev protein should be a prime candidate for 
treating infertility in voaen. FSH production can 
al10 be stiaulsted by •nother horaofte, 
1onadotrophin-rele••in1 horaone, or CnltH, produced 
by the hypoth•laaus. The nev protein i• aore 
specific in it• action th•n CnlH, vhich stiaulates 
production of • •econd horaone, luteinisin& hormone, 
•• well •• FSH. Such 1pecificity .. ke• it • better 
csndidste for trestin& certain type• of 
infertility. {Eatrscted with penii11ion froa 
Cheaical snd Engineering llevs, 7 July 1986. 
Copyright 1986 Americsn Cheaical ~ociety) 

!?•trophy gene proves iay1teriou1 

Many aolecul•r biolo1i1ts, vorking in .. re th•n 
20 l•bor•torie1 throuchout the vorld, are working on 
the genetic defect th•t yield• Duchenne ausculsr 
dystrophy (DMD). They have pinpointed the region of 
DNA on the X chroaosome th•t create• - when 
disrupted - the progressive and ulti .. tely fstsl 
va1tin1 of auscle that characterise• thi• di•••••· 
Even so, cure or evtn tre•t .. nt i• still ret10te. 
le1earcher1 still know nuthinc about the nature of 
the 1•11e (or 1ene1) that causes the di•••••· and the 
nev re•e•rch 1u11••t• that stteapt• to di•cover vh•t 
the 1•ne does - and •o under•t•nd the bioche•icsl 
bssi• of the di••••• - viii be difficult. 

The •••ct nature of the ... rations c•u•ing .. ny 
hereditary di•••••• is still obscure. The cOtlm<>n 
Duchenne fora of dystrophy i• • •••-linked di•e••r 
and affects one in every 4,000 newborn boys, c•11•in1 
...,,culer ve•kneu. The boys ulti .. tely die, 11su41ly 
fr.,. heart f•ilure, by the •econd or third decade of 
life. Cla••ic•l gen~tic ob•arvstions revealed that 
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the ... tatioo va• carried oo the ll chr-.s--. The 
defect vas then .. pped to a relatiwely s .. 11 recioa 
of the ll chroao•oae by the chaace discowery of a 
handful of ca••• of ... cular dystrophy ia cirl•· 
These cirls acquire the defect by a freak 
translacatioa of DllA betveen o:ie X chroao•- and an 
antosoae (non-sex chroaosoae). With their nor.al 
ll chroaosoae inacti••ted, the cirls succnab to 111111 
a• the transloc:atioa disrupt• the DllD cene. 

In recent year• re•earchers hawe cloned 
•ecaents of the noraml X chroao•oae to see hov they 
.. p to the ll chroao•-• of boys vith DllD. The 
chroaosoae• of aG•t of these boy• are •issin& 
s•c-nts of DllA. The deletion• .. Y be lsrce or 
.,;..11, but the areas of overlap between them should 
help to reveal e•actly vhat bit of DllA is 
respoasible for the di•••~e. Scientists are also 
tryin& to aove in on the area of the suspected 
... talion by isolatin& OYerlappin& seqoeDCeS Of Dll.\.. 
Instead of findinc well-localized deletioos or 
alterations of the DllA in boys vith 111111, the 
researchers hawe entered a peculiarly shady stretch 
of the cenoae, vh~ch so for has refused to si•e up 
its secrets. 

Fr- the e•idence to date, it looks as if the 
... scul•r dystrophy gene is •ery larce, and that 
... tations anywhere along its lencth can lead to 
DllD. To locate the critical region aore precisely, 
re.esrcher• have nOtl ~toned a larce piece of DllA 
thoucht to be near the •iddle of the cene. They 
used thi• DllA to .. p parts of DllA aiasing in 
hundreds of affected boys. 

The re•ults shov • confu1ed ricture of 
deletion•, often enormous in siae, cropping up at 
sites soaeti-s close together, soaeti .. s spaced up 
to • cane's len&th apart. lhese results •i&ht aean 
that the dystrophy cene tehave• in unpredictable 
ways, e•perieacinc 1reater rates of ... tation, or 
even rearranceaent• and inversions of :one stretch•• 
of DllA. Alternatively the dystrophy locus .. Y 
actually be several cenes. Whatever the 
eaplsnation, dystrophy see•• to be s hereditary 
disease quite unlike others, and the ~olution to it• 
cause .. Y re .. in •hrouded in •y•tery for •o.e tilM:. 
(Source: Nev Scientist, 17 July 198b) 

llev vaccine technolo11 

" •. al ••·•elopes ••crated fr .. cells infected 
with !-.- ~atitis I virus and used as a hepatitis I 
vaccin~ can be genetically engineered to car1y 
foreicn genes on their •urfsces; thus they have the 
potential to be u•ed in the production of vaccines 
for a raoce of other di••••••· Delpeyroua !!_!!.. of 
the lnstitut Pasteur, France de•cribe the in•ertion 
of s synthetic polio virus sequence into the cene 
for the aajor hepatitis 1urface anticen S. The 
polio snticen vas e•pres•ed in biologi~~lly active 
for• on the hepatitis envelopes: the engineered 
envelopes ructed with poliovin•-specific 
antibodies and •lso elicited poliovirus-neutrsliaing 
•ntibodies in aice and rabbits. Huch of the 
i..unogenicity of the hepatitis S snticen vas lost, 
but the •nvelopes were essewibled correctly and 
secreted fr .. ••,...lisn cells 1rovin1 in c11lture. 
The secretion of engineered envelopr.s in large 
q11antitie• should facilit•te vaccine production; 
these are noninfectious envelopes that are of proven 
•fficscy and safety. (".,nrce: Science, Vol. 2ll, 
25 July l 986) 

Clonin1 •nd e•pr•••ion 

Tvo companies announced that they have used 
rDNA to prod11c• potenti•lly iaportant proteins. 
lnte1rsted Genetics (Fra•inch••· KA) reported the 
first cloning and uprenion of hm .. n Protein S, • 
co-factor to the sntico•111le"t Prntein C, which 
could be uHd in the treat .. nt of cer••in blood 



clotting di•order•. liogen produced llullerian 
inhi•itins •UO•t•ace (NIS), which vill be tried 
against •ewtral female reprodac:ti•e tract cancer•. 
MIS is .. de natarallf in .. 1. etlltr,os, •bare it 
causes the precarsor ti••ae of fe..le reprodactiwt 
ors• ... to •hrialt and di••ppear. (EJttracted fr
lio/l'echnologf, Vol. 4, Jalf 1986) 

Adwances reported - cystic fibrosia 

A genetic .. rker for Cfstic fibrosis ha• been 
identified, opeaina aev possibilitiea for reaearch. 
The .. r1ter's pre•ence in a •ample allows eaay 
detection of carriers and children vith the disease, 
but is not specific enouah to be used H a screen 
for the aeaeral population. 1be Cfstic fibrosis 
sane itself has nc;t fet L,en foand, but it i• on 
chr_s_ 7 and wery close to the .. r1ter aene. 
llesearcher• ha•e also foaad a defect in cell 
fanc:tion of people vith Cfstic fibrosis. 

Since Paul Quint"8 of tbe Uaiwersitf of 
California at liwerside disco•ered in 1913 that 
sweat aland cells of Cfstic fibro•i• •icti .. are not 
•err pen.eable to chloride ions, re•earcher• hawe 
focused on the channeh that carrf chloride aero•• 
cell __.,ranes. lloor they ha•• shown the probl- to 
be at the leYel of what controls the channel, not at 
that of the channel• themsel•e•. llesearcher• at the 
Uni•ersitf of Alab ... at lir.ingha• and at the 
Uniwersitf of lava in Iova Citf and Case Western 
lleserwt Uni•eraitf in Cle•eland .. de the dia~o•ery 
at the sane tine. 

11o .... 1 chloride aoweaent pull• veter fr- the 
tissues to the lung lining; vitnout this vater, 
mucus in the lungs is too thick and sticky, and 
interfr.res vith nornal lung function. One in 
2,000 US Caucasians is born vith the disease, and 
half die bf the age of 21. Current. therapJ consists 
of chest pounding to loosen the lung secretions, and 
antibiotics for the frequent luna infections. 

The tvo group• independently found that the 
channels in c7stic fibrosis patients' cells failed 
to respond to a ch-ical thst usuallf stinulates 
chloride ..,•eaent. 1be cha~nels sit in the cell 
-oranes, and when the cells were disrupted and 
just the nenbranes vere tested, the channel• 
re•ponded properl7, indicating that the problen lies 
in the cell'• control o•er the channel. (Extracted 
fro., Medical World, 28 April 1916 and Science llevs, 
Vol. 130, Ito. 6, 9 Au1ust 1~16) 

ltonoclonal• block graft rejection 

lone .. rrov transplants can be kept fr1119 
causin1 1raft-wersus-host disease, if ..,noclonal 
antibodies are used to reao•e tha T lf•phoc7te• fr1119 
the donor .. rrov. llost-•er1u1-1raft rejection 1till 
r ... in• a prohl... Scienti1t1 at the Univer•itf of 
C••bridae, Ult, have di•co•ered that the rejection i• 
caused bf tvo lfpes of lraphocytes in the peripheral 
blood. 1bey •ucceeded in blockina .. rrov craft 
rejertion, •&•In by u•lng 110noclonal• to rr.110Ye 
T cell•, but thi• tl19e killin1 the• in the hnst. 
Thi• ••Y inprove prospec· not only for .. rrov 
tr•n•pl1nt1, but for orhe~ ti••ue transpl1nt• •• 
veil. The C•llbridae te .. h•d pre•iou•ly found that 
vhen •II T cell• vere destroyed in •ice, the nice 
•ccepted .. rrov graft1. Harrow tr•n•pl•nt1 are done 
afrrr thr recipient h•• been irrsdiated to kill the 
•arrow which producH T cel b, •o T cell• in 
peripheral blood au•t cause the rejection ob1erved 
in hunan•. 

The Canbrldae rea• u•ad aonoclon•l antibodie• 
th•t 1peclfic•lly attack certain •ub•et1 of 
peripheral T cell• alnn1 vlth .. rrov 1raft1 in •ice 
to find out vhlch ones are ra•pon•ibla for 
rejection. 1bey lrradl1ted •ice to da•troy thrir 
••rrnv, then tr•n1pl1ntad .. rrov vith th- T cell• 

II I 
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remo•ed. S- of the nice vere also treated vith 
.....oc:loaal aatibodiea against tvo of the hoat'a 
subaeta of peripheral T cella, LlT4• and LJt-2•. 
(EJttracted froe llev Scientist, 11 Septeaber 1916) 

Cot deaths lialted to faulty e•&f!I! 

An enzyne defect that pre•ents babiea fron 
aetabolizina fat to pro•ide the eneraf their brains 
require could be responsible for betveea 5 and 7 per 
cent of cot deatha, accordia& to reaearchers at the 
Sheffield Children's Hospital. 

Follovina studiea of 700 coasecutiwe cases of 
cot death the re•earcher• identified defecti•e 
acti•ity of the enzyne kDOVD •• nediua chai~ 
acyl-coenzyne A dehydro1enase a• responsible for up 
to 7 per ceat of cot death• in the Sheffield area. 
The defect ia an autoaoaal recessi•e inherited 
defect. The ab-rnalitf -au that babies canLOt 
metabolize fat and are uaable to .. ka the au,ara and 
ketone bo-lie• that their braias need. 

When re•earcher• analyaed liwer sanple• fr
the 200 cot death babies, they fouocl fatty chanae• 
in 14 of th .. ideatical to thoae ia the li•ers of 
children vith Reye'• ayadro.e - the di1eaae that haa 
been lialted, ia aoae cases, vith aapiria. Ia lleye'• 
syadr-, t~e fatty chance• are u•ually caused by • 
aeneralized .. 1functioo of the nitochoad~ia. lut, 
by careful histoch-ical analy1i1, the S:1effield 
te .. pinnetf dovn the cause of the fatty chaD&e ia 
the cot death babie• to a 1in1le eazy.ae - nediun 
chain acyl-coenzyae A dehydroaenase. 

Fat is nornally transported into the 
nitochondria vhere it is metabolized bf the pr~eH 
of beta-oxidation into acetyl CoA, which enter• the 
lreb• cycle, and ketoae bodies. A •ital part of 
beta-oxidation iDYolwea nediua chain acyl-coeDz:yme A 
dehydroaenase; ,...ea this enzyne'• acti•ity is 
defecti•e, fat accunulates ~ithin the cell• and the 
productioD of eneray i• curtailed. llovat and hi• 
te .. fouad further ewidence of a build-up of f•t io 
the cells of the kidney tubules and in he•rt ..,~cle 
and •kelet1l nu•cle of the babie• vith the defect. 

Hovat enpha1ized that hi• te .. '• vork OD the 
enzyne defect i1 •till at an early •ta1e and vould 
DOC be conpleted for another rear. lut ha aDd hi• 
collea1ue• belie•• that their re1ults are coDclu•i•e 
enou1h to be1in to ad•i•e anther• iD the area vbo 
ha•e already lo•t one baby in thi• vay on hov to 
prevent the •al9e thins happenina •&•in. n.e 
abnormalitf i• rare, he 1tre•1ed, affectin1 about 
one in 12,000 of the population. So fir, 1r.reenia1 
for the defect i• •••il•ble only in the Sheffield 
area. 

"Te1tin1 for the enzyne defect u1in1 
anniocente1i• technique• i1 probably not ethicalw, 
said Hovat, bec1u1e the effect• of the 1bnornallty 
c1n be counteracted ind 1bcrtion vould not be an 
option if the baby vare found to have the defect. 
for nov, the doctor• in the Sheffield ta .. u•e • 
1nippet of 1kin or cultured lynphocyte• f roa the 
baby to ta1t for the defect. 

1be Identification ~f one anz7 .. deficiency •• 
a cau•• or contributory factor in •1119a death• 
•u11e•t• th1t perhap• other, •iail1r defect• •i&ht 
ba re1ponsible in other ca•••· (E1tr1ctad frlll9 
Nev lcienti•t, II Septl9ber 1916) 

Ra1earch on 1ni .. 1 1ane1 

Paa a•ne• help incr•••• vool production in 1heap 

ly in1artln1 pea 1en11 vhich coda for • 
hiah-sulphur protein into alf1lf1, Au•tralian 
•cia"tl1t• anticipate lncra11in1 wool production in 
•heap by 10 to 100 per cant. The rHHrci1 by the 
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CSittO Divi•ion of Plant Industry is fundamental to 
designing livestock diet• vith higher percentage• of 
usable protein. 

Becau•e vool contains a hi&h content of 
cysteine, a •ulphur-containing aaino acid, a •heep'• 
diet auat be rich in the element. For sheep, 
cyateine and aethionine are essential aaiao ac~d •• 

Forage-plant proteins are typically high 
quality, but no•t of the sulphur aaino acids are 
quickly decraded to hydrogen sulphide and urea in 
the ......,n, the fir•t •toasch. When •ulphur aaino 
acid• are introduced into the •heep'• second •toeach 
or intravenously, the rate of vool grovth can be 
increa•ed dr ... tically, up to 100 per cent. 

The pea protein p-albuain-1 contains 
11 per cent cysteine, l per cent aethionine and 
resists rumen breakdovn. Araed vith this knovledge, 
Dr. Thoeas Higgins and his teaa deduced that the 
protein vould be an eacellent dietary auppleaent for 
sheep. The problea vas to get th~ pea's gene for 
p-albuain-1 into alfalfa. 

They tried using tobacco tissue cultures, 
siaply because of the experience and success aany 
ge~etic engineers and breeders have had vith th•~ 
plant. E. coli and Agrobacteriua tuaefaciens vere 
used l3 ~r the Pisuia aatigua gene. Using 
tissue culture methocia, the scientist• are trying to 
get expre1sion in alfalfa, then perhap1 clover or 
other pastoral specie• that sheep eat. 

Alfalfa leaves should be r~ady for protein 
analy1i1 before the end of the year. Thia depend• 
on vhich hyb~ids regenerate froa tissue culture. 
Froa tia1ue culture•, alfalfa aay take four to 1ix 
110nth1 to regenerate, vherea1 the tobacco cells take 
only 10 to 20 daya. Seeds could be on the aarket 
vithin five year1. 

The plant1 1till have to prove that they can 
provide sufficient quantiti~• of the 1ulphur-bearing 
protein. If the protein compri1ea 3 to 4 per ~ent 
of the total leaf protein, vool prJduction ia likely 
to increa1e by 50 per cent. Unable to predict vhere 
the gene incorporate• or the extent of gene 
expre11ion, the te .. .vat rely on trial and error. 

No 1ide ef fect1 from 1ulphur aupplementa have 
been noticed. A1suaing that ba~ic nutritional needs 
ire provided in forage or feed, quality of wool 
depend• pri .. rily on the breed. Although goat1 have 
not been te1ted yet, the high-1ulphur protein could 
benefit their vool growth. 

The reaearchera believe that the additiJnal 
growth of vool will not nutritionally dia1Jvantage a 
aheep or goat in -.. y way. However, the r.JCtra weighr 
could be a proble,J. For exa•ple, after heavy rain 
when the wool becoaea 1odden, an anim11 ~ith the 
extra weisht could become aore eaaily bog&ed. 

Another te .. at the Sydney laborstorie1 ha• 
itolated two bacteria~ gene• which co1trol the 
two-atep enzymatic conver•ion of hydr~gen 1ulphide 
to cy1teine. Tl>ey intend to put the gene• into 
1heep eabryo1, thu1 ~roviding 1 plentiful cyateine 
1ource. 

Auatr1li1n 1cienti1t• hive •lao cre1ted the 
vodd'• fint "tran1genic aheep" by in•erting into 
1n eabryo 1 gene th1t codea for 1heep growth 
horaone. The development i• aeen aa a m3jor atep 
towatda developinR much larger, leaner and 
f11ter-grovinR 1nim1l1. It will cut the timf! 
re1uired for breedinR improved live•tor.k. 

The tr1nagenic aheep waa cteated hy inoert;ng • 
11en" £or al:eep 11:rowth hormone when th'e embryo 
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co.prised a single cell. the scientists then 
transferred the embryo into a 1urrogate aother. The 
sheep, a eve, via born at the end of April this year. 

It vill be around aix veeks before the 
1cientific tea• knov for sure if the extra genes are 
producing additional grovth hor-.oae, but CSIRO, 
Australia'• largest research organization, is 
hopeful of success. Laboratory ex .. ination bad 
shovn that the ge~e• had becoae incorporated into 
the cell• of the transgenic sheep. In about fiYe 
vee~a, the extr1 grovth hor-.one vill be triggered 
into action by a doae of zinc, vhich vill "1vitcb 
on• the gene, by activating a regulatory aequence 
attached to the gene itself. 

If aucceaaful, the technique could produce 
sheep up to 50 per cent larger than current 
aniaals. The tranagenic sheep should al10 grov up 
to a third fa1ter. (Extracted froa Genetic 
Engineer•nf Nevs, July/August 1986 a~ 
llev Sc1ent1st, lo July 1986) 

Lucifera1e gene cloned 

Two 1cientiat1 at the University of California 
in San Diego have cloned the gene that aakes 
luciferaae. UCSD re1earchera Marlene A. DeLuca and 
Donald I. Helinski are tu11ing bacteria into 
biological factorie1 for the enzyae. The 
light-gener1ting 1ub1tance is used to tag cheaicala 
and genes 10 their aovementa and re1ction1 c1n be 
~".1:ked. Many c-panie1 hope to uae luciferase for 
faster, cheaper test• to detect disease or bacterial 
cont .. ination. San Diego'• An1lytical l.ulline1cence 
Laboratory Inc. already 1ell1 1ucb kit1, u1ing 
firefly lucifer1ae, to screen urine saaplea for 
bacteria. (Extr1cted froa Buaine1a Week, 
23 June 1986) 

Crabs may i•prove a bio1en1or 

A crab ha• led to the developaent of a new type 
of biosen1or th1t ,..y be fa1ter and lewa expensive 
than existing devices, according to Stuart Belli, 1 
po1t-doctoral research fellow 1t the University of 
Delaware (New1rk). Belli built the bioaenaor by 
1ttaching the antennule• of blue craba to 
electrodes. The device can aelectively detect a•ino 
1cid1 in 1olution down to three part• per •illion, 
he 1aya, with a reaponae time of 1econd1. Moat 
other bio1enaor1 require •inutea. Belli'• device 
could theoretically hive a reapon1e-recovery time of 
•illi1econd1 - the li•it of nerves. Sen1itivity 
could also be increa1ed becau1e crab• c1n detect 
auch lower levels of a•ino 1cid1. Belli plana to 
experi~ent with auch aquatic organia•• •• crayfish 
to detect other biological aolecule1. (Source: 
Che•ic1l Week, 17 September 1986) 

Si•ple ani .. 11 lack body blueprint 

Genetic analyaia of autant fruit fliea with 
misplaced lega and antennae recently led to the 
discovery that a group of genaa with a common abort 
DNA sequence, the ''h011eobox", organizes the layout 
of the fly'• body aa it develops. Scientist• later 
found hOt11eobox gene• in the DNA of 1 wioe variety of 
ani•ala, which auggeata th1t a baaic "blueprint" 
gene dict1ting body plan ia widely con1erved a.one 
ani .. 1 croups. 

Ho•t of the apeciea with the blueprint gene 
1h1re one import1nt characteristic: their bodies 
are 1egmented in the e1rly ataaea of embryonic 
life. Thia 1uggeat1 th1t the orgaoizer gene somehow 
influence• the he1d-to-tail aubdiviaion of the 
body. But 1 few apeciea with the gene are not 
segmented at any at•&•• Thia discovery led the 
1cientiata to consider a much br~•der b1ae for the 
operation of the genea with hoaeo?oxea. 



Using 110lecular probes froa hoaoloaous genes in 
fruit ;ties and aice, they searche~ for siailar DllA 
sequences in JJ organisas, ranging froa starfish 
dovn to slime aould1. Aa the cesearchera expecteJ, 
the segaented invertebrate aniaala did have the 
blueprint DllA sequences. But ao ~id aoae of the 
unsegaented aniaals, such aa snails sod sea slugs. 
Aaong even lover organi .... the signal gradually 
grev fainter until in neaatodes, flukes, 
(trematodes), yeasts and slime aoulda, the 
hoaologoua gene• vere absent. 

Clearly, the genes vith the hoaeobox are 
iaportaot in guiding the development of all aoiaals 
co.plea enough to have a body cavity (coeloa) 
separate froa the gut. Io aiapler, acoeloaate, 
aoiaala they are not required. It aight soon be 
possible to use the characteristics ol the i>ocly 
bloeprint gene to build up new theories about the 
structure of the aniaal kingdom and the evolutionary 
r .. ily tree. (Source: Nev Scientist, 
4 September 1986) 

Extra genes reveal the route to resistance 

Insects, vith their short reneration time snd 
ability to autate rapidly, alva~a aeea to be one 
step ahead of the measures taker against thea. 
Strains of insects that are resistant to chemical 
pesticides appear alaoat aa soon a• a nev agent ia 
devised. A te .. of French toxicologist• of the 
lnatitut National de la Recherche Agronomique, 
believ~ they .. y predict trends in peat resistance 
several generations before they appear. 

Insect pests have a liaited ability to 
inactivate lethal cheaicala absorbed through their 
cuticle; this ia accoapliahed by enzymes that 
convert the toxins to haraleaa derivatives that can 
be excreted. Evidence has been acc111M&lating 
gradually that peats are developing an efficient 
ayatea of defence by boosting their ability to 
neutralize poisons. In resistant strains, insects 
build up a large reserve of the enzyme in their 
blood ao that it neutralizes any pesticide• entering 
the body ai•ply by overvhelaing thea by a process of 
gene aaplification. 

Taking their cue fee• Californian scientists 
vho discovered a powerful detoxifying enzyme, called 
Bl eateraae, in aoaquitoea, the French researchers 
traced the gene that codes for the enzyme. When 
they co.pared the genome of their ~vn 
peaticide-auaceptible aoaquitoea vith that of a 
reai•tant •train isolated in California, they found 
hundred• of copie• of the e•teraae Bl gene in the 
autant. 

Fortunately for tho•e involved in peat control, 
an in•ect ha• to pa•• through several generations to 
en•ure that a fully re1i1tant autant vith 
•ufficiently ••plified gene• i• •elected. Thi• leg 
could give acientiat• the ti .. they need to outvit 
their six-legged eneaiea. (Source: Nev Scientist, 
25 September 1986) 

Monoclon•l antibodie• developed to co.bat fi1h 
ar ...... 
Oregon State Univenity rHearcheu are 

adapting aonoclonal antibody (Mab) techni1uea to 
ca.bat diaea1e1 afflicting 1alaon and trout, which 
are the ao1t i•portant Cot11M1rcial and sport fi1h in 
the Paci fie Northvu t • 

n1e dllHHI, lllN viru1 (infectio111 
h•••topoiatlc necro•i1) and BKD (bacterial kidney 
dl••••e), have plagued h•tchery production ur •al1110n 
.. nd trout throughout the Northven, Regional louu 
attributed to the dl1ee1e1 amount to aillion• of 
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fish per year, accordiac to estiaatea obtained froa 
state and ted~ral fishery ageaci••· 

Since the diseases can quickly reach erideaic 
p1oportiona at an affected hatchery, rapid diagnosis 
:a critical. Conve3tional ~i&Cftoatic aethoda can 
take a• long a• r..- veeka to provide positive 
results, but the llab techniques being adapted by the 
Oregon reaearcnera vill allow ideatification of 
patho1ten• ia a aatter of hours. 

'Ihe researchers have aooght to identify 
separate atraiaa · f bacterial disease, to iaprove 
their diagnostic prac:edurea vith both viral aod 
bacterial diaeaaea, and ultiaately to build vaccines 
against both. Each coal involves the use of 
bybridoaaa. T~ deteraine whether different strains 
in fact existed, the researcher began by obtaining 
pure strains of isolate• of the bacteria froa three 
different locations. 'Ihen, following standard 
procedure• for production of hybridoaaa, aice vere 
injected vith the bacterial strains, sacrificed vhen 
they shoved antibody development, and their •pleen 
cells fused vith aouae myeloaa cells. Screeoirg of 
the hybridoaaa using ELISA shoved that there were 
indeed three separate atrain• of lltD. 

Neutralization ••••Y• of the 600 •ecretins 
hybridoaaa utlU..tely identified tvo of choice that 
vere secreting neutralizing antibodies. FrCMS these 
the laboratory has produced llaba against the tvo 
pri .. ry 11111 strains. (Extracted froa Genetic 
Engineering Neva, .July/A•1guat 1986) ----

A DllA fingerprint for killer bees 

Africanized bees, often called killer bees, 
have been on the increase ever since they vere first 
relea•ed by accident froa experiaental hives in 
Brazil 28 year• ago. Today aoat of South and 
Central Aaerica ia occupied by Africanized bees 
ou•tin~ the aore placid European variety. 

Already a fev i•olated colonies are turning up 
in the United States, and fear• are groving that 
the•e insect 2liena vill be avaraing aero•• its 
southern borders within the next five years. 
Africanized bees are very •11re•aive. They readily 
sting and vill pursue thair victiaa over 
conaiderable diat•ncea. Because they are difficult 
to handle and avar• frequently, Africanized bees are 
leas suitable than European bees for honey 
production and the pollination industry. What i• 
vorae, even vhen tha Africanized bees becoae 
e•tabliahed in an area and have had a chance to 
hybridize vith local European bees, their ferociou• 
characteri•tic• are retained. The United State• 
Department of Agriculture e•tiaatea that the 
beekeeping indu1try 1tand1 to lose up to $58 •illion 
a year when Africanized bee• invade the US. 
Isolated intr~uctiona like one found in California 
la1t 1u ... r can be exter•inated, and coaaercial 
apiarie• in the area kept under quarantine, but a• 
the nu•ber• of Africanized bee• increa1e, aore riaid 
control aethod• vill be required. Stocks of 
coaaercial breeder• would have to be certified •• 
either non-African or aa acceptable hybrid•· 
lraeder• vould recularly have to introduce nev 
queen• to coaaercial hive• to prevent Africanixed 
beet froa taking over. ln addition, breeding 
•rogra ... • could be inaticated to find aore docile 
hy:trida. 

Africanized baa• •re •tructurally very ai•ilar 
to European baas of Italian daacant. In fact, 
Africanized b••• and European bee• are both 
claseified al Api• aellifera, although grouped a• 
••parate •ub1pecle1. Hybrids between the tvo are 
even harder to tell apart, and at pre•ent 
identification i• achiaved throuch coaplex 



morfhometric a ... l:raia. incluolinc careful 
me•a•rement• of character• aoac:h aa the Yeina in the 
wiac. 

lleaearch at the Lawreace llerkele:r Laborator:r at 
the UaiYerait:r of California ha• rettaled a ••:r to 
diatincuiah Africanised bet• froa European onea. 
Vaine seeetic enciaeerinc techni..,.ea. the 
difference• ltet-en the DllA of the t- auhapeciea 
haa been diacoYered. 

1he probes rettaled frapenU of DllA either 
preaeat in the Africanised ..... 1. and abaent in all 
the Eoropean ~-.le• or •ice Yeraa. lheae -r• the 
conae..,.eace cf at leaat 12 difference• in the DllA. 
It ia intended ta take more ._,lea froa a vider 
range of ltee population• to ...erif:r thia concluaion 
and to eatabliah ""ether theae f rapent difference• 
are unique to the African aohapeciea and can alao be 
used to identif:r the hybrids. (IE&tracte<t frooa 
lllew Scientist. Jl 'ul:r 1986) 

Insect Yirua as auper-...ector 

An insect •irua that could bee- a 
aecond-ceneratioo rec...,.inant •ector ia caininc a 
quiet follovinc in biotechnoloey. the bacolo•irua 
is eaail:r encineered and achie•e• both hi&h 
synthesia rates and <.,.plea processinc of 
rec...,i ... nt products. A ~r ::»f companiea are 
inYesticatinc the •:rstea. but a Connecticut compan:r 
called MicroCeneS:r• clai .. it haa alread:r foiled the 
competition. 

1he •:r•tea ia baae6 on a cell line eatabliahed 
in the late 1970• fr.,. the pupal oyarian cella of 
the moth Spadoptera frugiperda. When infected vith 
baculo•iru• carr:rinc a foreicn cene. theae cell• can 
aecrete recOISbinant product• complete vith 
poat-tranalational modification• •uch aa 
phoaphor:rlation and glycoa:rlation. the •:r•t .... , 
therefore diapenae vith coatly dovnatre .. 
proceaaing. .....,.lian cell cultures offer the ..... 
proceaainc ad•antag••• but are not aa prolific. 

The producti•it:r of the haculoYirua derives 
fr.,. the efficiency of the Yiral promoter of the 
cene encoding the protein called pol:rhedron, the 
aole c...,.nent of a cr:ratalline .. trix that acta •• 
a protecti•e ahield for Yiral particles existinc 
outside their insect host. Caterpillar• eat the 
.. trix and release the particlea, vhich then 
t..,.raril:r auapend pol:rhedron a:rntheaia. When the 
caterpillar ia near death, the Yirua rea1119ea .. trix 
protein production until rouchl:r 20 per cent of the 
laE"Yal hoat conaiata of polJhedron. 

MicroGeneS:ra haa alread:r harneaaed thia 
productiYit:r for a hepatitia-1 ••ccine vhich viii 
enter clinical trial• thia :rear. The compan:r i• 
alao developin1 Yaccine• againat acquired i11S11Une 
deficiency •:rnclra.e and .. 1aria infectiona. 
(Extracted fro.!!!.!!!!• Vol. 121, 19 'une 1986) 

leaearch on plant aenea 

IWA plaa•id di•covered in .. ise •itochondria 

le•earch on IWA continue• to turn up aurpriaea, 
the lateat being the diacovery of •pparentl:r 
independentl:r replicating •in1la- and 
doubla-atranded lllA apeciea in .. ise •itochondria. 
lac•u•• th••• awA molecule• ar-. unrelated to the Dlt\ 
of the •itochondrial 1eno.e, their di•cover•r•, 
Patrick rlnneaan and Cre1or:r lrovn of KcClll 
Unlvar•it:r, Montreal, have called the• IWA 
pla••ida. 'nleir origin ia currently obscure, but 
the KcCill re•earcher• a~a in the proceaa of cloning 
and aaquanclng the four nev IWA .oleculu they have 
found. The aequenca• .. Y reveal •a.a hint of their 
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or&&l•• if for inatanc• thet contain telltale 
r_.nts of •iruaea or tranapoaable el.-nta. 1he 
identification of an:r protein-codinc reciona vould 
alao be of conaiderable intereat. 

there are in fact four different aitochondrial 
IJllA (atDllA) •arianta in .. ise that are knovn aa S, 
C, T, and M, the firat three of vhich reault in 
defecti•• pollen production. So far the nevl:r 
identified llllA ple .. ida heYe been recottred onl:r 
froa the S t:rpe. leatriction to the S strain 
iapliea that the pla-ida are of fairl:r receot 
oricin. havinc arisen aince the diver&eace of the S, 
c. T, and M •arietiea. (Eatracted fraa Science, 
"Yol. 2JJ, 8 August 1916) ---

Luainoua gene tacs 

Allon& the most iaportant questions vorr:rinc the 
public and federal reculator• about usin& 
geneticall:r engineered •icrobial peaticides in the 
field ia if the bas• •ur•iYe, vhere vill the:r 10? 
llov, va:r• lo an•-r that queation are coainc fr
aev~ral laboratoriea where acienti•t• are 
discovering fa•t and accurate aethods for apotting 
cene-altered aicrobea in the en•ironaent. 

One •:rstea under de•elo,...nt at the 
Boyce Thompson lnatitute for Plant Research •t 
Cornell llniYeraitJ tags cene-altered aicrobea vith a 
natural protein that glova in the dark. Scientist• 
at Honaanto Co. in St. Loui• are working on a aethod 
that turD8 &eneticallJ encineered bu&S a ViYid 
blue. Scientist• •l•o ••:r that tracking aetboda 
viii help prove that moat cene-altered •icrobea viii 
not apread out of control. 

lut becauae the tracking •:rat ... are baaed on 
additional cenetic transplants, the US Enviroaaental 
Protection Agenc:r ia likel:r to require e•tenaive and 
expenaive aa(et:r te•tin& before allovin& th .. to be 
u•ed outdoora. 

In the nidst of re•earch on a plan to aake a 
c.....,n aoil bacteria, Paeud...,nas fluorescens, 
produce• 1o .... ral peatlclde, Monsanto acuntut• 
discovered t:1at the bug va• unable to t-reak dovn 
lactose, • natural augar. They al•o ••~ a vay to 
put a tag on the bug. 

Bacteria •:rntheaize augars to cain c•rbon, 
Lheir principal aource of energ:r. The researcher• 
knev that another cDlll90n bacteria, E. coli, which ia 
in lhe intestine• o! .. n:r na~la, produces an 
enzyae called beta-galactoaidase, which break• dovn 
lactoae. Tvo cenea in the chroaoa..es of E. coli 
control the production of the ensyne. ~~~-

l:r uaing genetic encineering technique•, 
Honaanto •cientiata took the t""' gene• froa ~ 
and put thea into Paeud...,na• fluoreacena. They 
then aprinkled the bacteria on a gel •l•ture 
containing lactoae •• the aola nutrient. The 
bacteria that accepted the gene• thrived on the gel, 
foraed coloniea and vere •iaibe aa tiny white dota. 

lfC'naanto •cienti•t• further refined the •y•te• 
by adding a chenical dye to the nutrient ael. 
Bacteria vith the E. coli genes vere able to 
ayntheaise the dye~rnad blue. 

Knnaanto hoped to uaa the •arkina •Y•ten vith 
ita oth•r genetic engineerinc project• to convince 
regulator• and critir.• of biotechnology that 
nicrobi•I peaticidea are dangeroua. 

At the loyce Thonpaon lnatitute, scientist• 
have develop•d a •arking ayaten that nake• 
gftne-apliced organi1na glov. The 1ource or the 
luaineacenc• i• the ftnzyaa luciferaaa that i1 found 



ia ltacteriw th•t liwe ia the •••· Four ye•r• •eo, 
Dr. lh--..a o. !1.ildvin, • reae•rcher at Tea•• A6" 
Uni•eraity, foand th•t tvo 1e111ea ia the b•cteri• 
prod18Ce l18Cifer•ae. 

loyce lho.pson re•e•rcher• tranapl•nted the 
1e111ea into rhizobiua. They •lao apliced into the 
chromosome of the rhizobi ... • aeries of 1•111e• th•t 
•ct •• .. tural ·~enM»•t•t•, vbich controlled the 
prodl8Cti°" oi the l ... i111eacence 1•-•· 

n.e rese•rcher• then co•ted aoybe•n seed• vith 
the altered rbiaobi,.., pl•atetl th- ia the 
l•bor•tory aod, ~ka later, vhen the pl•ata --.re 
-•rlJ -lure, pulled th- out of their pots. 
ahizabi ... foni little nodules in the r-t•· llben 
the acientiata cut the aodules open, they .. itted • 
btue-1reen Llov bright enough to be seen ia the 
dark. Scientist• can also uae 1-r•J fil• to detect 
the l ... ineaceat b•cteria. The loyce Thompson 
Institute, "-•er, h•s -t yet ••ked the Co••~nt 
for per .. iaaion to teat the ayat .. outside the 
l•boratory. (Eztracted fr- lntern.tioul Herald 
Tribune, 19 September 1916) 

Gene inserted into aunf lovera 

Chesebrough-Pond's Stauffer a. .. ical Co. 
(Westport, CT) ha• introduced and expressed a 
foreign gene ia aunflovera. The 1•n• codes for • 
.. rlter protein leadin1 to antibiotic reaiat•nce; 
the achie..-.nt could le•• to the de•elo.,..nt of 
disease- and iasect-reaiatant aunflover plants. 
(Source: lio/Technology, Vol. 4, 'une 1916) 

V•nadi...-cootaining nitrcgenaae isolated 

The enayme nitro1e .. se, vhich enables b•cteria 
to fix nitrosen, is complex, but research o•er the 
last 25 re•rs ·~11ested that the enzyme and its 
1enetic determinant• vere remarkably si•ilar in •ll 
nitro1en-fiain1 bacteria. lov vork at the AFRC Unit 
of Wi1ro1en Fixation at the Uni•ersity of Suaaex, 
ur;, a!lunta that thia picture .. , be 
o•er-ai•plified. It ia veil knovn that molybdenua 
play• • crucial role in biological nitrogen 
reduction, being preaent in one of the component 
protein• of nitro1e .. ae, but reaearch carried out by 
Dr. P. !. liahop ahova that ••nadi ..... y •lao pl•y • 
key role in ao.e apeciea. 

Working vith Azotobacter •inelandii, a c....,n 
aoil b•cteriua, Dr. l1ahop and hia colleague•, both 
in the USA and Ult, ahoved that it poaaeaae• an 
"altern•tive ayate•" for nitrosen fixation which, 
aurpriain1ly, ia •~ta1oniaed rather than ati ... lated 
by molybdenum. Thia alternati•e •r•t .. ia 
genetically diatinct from tne conventional one. 
Uaing a genetically en1ineered strain of the cloaely 
related apeciea Azotobacter chroococc ... , acientiata 
at the AFRC Unit have ahovn that it, too, haa an 
"alternativa nitro1enaae", vith .. ny propertiea in 
c0tll90n vith con•entional nitro1enaae. lut the 
enzyme contain• vanadium, not molybdenu•. Thia 
findin1 confir•• di1puted report• datin1 back 
50 year• that vanaditMt can replace .. lybden ... for 
nitro1en fixation. The reaearch not only pinpoint• 
the firat biolo1ical role for vanadi ... , but •l•o 
raiaea the poaaibility that nitrogenaae baaed on 
other transition .. tala .. y be discovered. 
(Source~ aiotechnolocr Bulletin, Vol. 5, No. 7, 
Auguat 1986}' 

Cf!!!!o•p•r• ti11ue culture 

Work bein1 carried out by Pramod Cupta and 
Don Ouraan (Univer1ity of California, Oavi1) on 
1omatic polye•bryony in 1u1ar pine has revealed one 
of the new aucce•••• in 1•neratin1 aa.atic e•bryoa, 
and In hrs• ntMtben, in gJllllnaperm tiuue culture. 
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FurthenM»re, the te .. •a auapenaion cultures vere 
deriYed fr- ellbl'fO• excised from .. cure aeeda that 
had lteen stored for ne•rlr fiYe rears. 

Moat aucceHes in g:r-apeni culture hawe hen 
in the pr090tion of shoot formation Corsano1eneaia), 
~sually on explanted cot7ledona. Since these ahoot• 
typically foni in banchea and vithout roots, each 
•hoot -•t be iadi•idually separated and r-Yed to 
a rooting .ediua. llany ahoou do -t root readily, 
and thoae that do -•t then h _,,ed throu1h a 
aeries of repottins• and chance• in en•iron.ent 
until they can ~ put out in the field. lt ia a 
labour-intenai•• p~oc••• and therefore expenaiwe. 

Somatic ellbr,01•-•i• in conifer• l•• ia all 
plants) offers the potential of larse nuabera of 
ellbryoa, all separate from e.ch other; root• 
already part of the atructure bec•u•e there ia a 
natural di•iaion of labour aa embryos 
differentiate; and dormancy induction ia the 
e.br,o• and/or eacapaulation for efficient atora1• 
and deli••rr to the fureat. The elucidation of 
proper procedure• for iaitiation and 1rovth of the 
proe.bryonic auapenaiona -•t 10 hand-in-hand vith 
the de•elo.,..ct of the bioreactor and deli•ery 
technolo1iea. (Source: liotrechllololl• Vol. 4, 
,uly 1986) 

Direct gene transfer 

Direct 1•- transfer betveen ¥lanta vithoat the 
help of bacteria haa been reported by 
Profesaor Vir1inia Valbot of Stanford Univeraity. 
Strons electrical field• h••e been used to transfer 
DllA fragment• into corn cella. Thia method of 
electropor•tion is expected to pro•e a useful 
inatru.ent for the transfer of characteriatics 
between different pl•nta vhea traditional method• of 
1enetic en1ineering are uaeleaa. Electroporatioa 
could help to develop nev type• of corn ia short 
time. (Source: 'ouroal of liotechnica '86, 
Hannover) 

Reaearch on yeaat and fungu• gene• 

Enzyme• for pulping vood 

For years researcher• have been tryina to find 
a better vay to aeparate lignin fro. celluloae in 
vood. Traditional pulpins method• uae • lot of 
ch .. icala and ener1y, and they can be an 
environmental nuiaance. 

Repli1en, C.llbrid1e, llaaa., clai•• to have 
iaolated the active enzyme• that bre•k dovn lisnin, 
cloned th .. , and produced th .. recombinantly. The 
co•pany ia nov aupplying the ensymea to it• 
independent development partners - France'• 
St •• Cobain and Sviuerland's Sandos. 

The developer• would eventually like to replace 
exiatin1 know-how with enzymea. The key element is 
the white rot fun1u• Phsnerochaete chryaoaporium. 
The ability of the ensymea derived from the fungus 
to separate li1nin frc• cellulose ha• long been 
known, but there haa not been a vay to gather enoup 
to1ether in one place to treat wood economically. 

The Repligen technique pr .. i••• to .. ke enouah 
ensy .. a available to tranafor• pulp-..king in all 
•t•1•• of the proceaa. lt could psrtly re .. ve 
li1nin to reduce energy requir ... nta in .. chanicsl 
pulpin1 proces•••· As a catalyst in oxy1en and 
peroxide bleachin1 1 it could eli•inate chlorine or 
chlorine dioxide. lt could modify raaidual li1nin 
to i•prove the bri1htn••• stability of .. chanical 
pulps, and it could decolourise bleach plant 
effluent•. ln teat• at lforth Caroline Stste 
University snd the Foraat Product• Laboratory 



(lla•i•oa, Vis.), inve•ticator• have •e•troye• 
95 per cent of the phenolic c-.oun•s in the 
effl11ent and removed 90 per cent of the colour. 
(b_tracted fr- Q-ical Veelr., ) September 1916) 

1.e•earch on viral gene• 

Repatiti• virus binding •ite i•eatifie• 

Scientists at the llev York Blood Centre an• the 
California ln•titute of Technology 11•e• protein 
syntheaizinc .. chines to i•entify the bia•ing •ite 
on the surface of the hepatiti• I viru• by which it 
plugs into liver cell• when it infects the11. They 
found that a 27 a•ino acill-loag •tretch of tbe 
hepatitis a p~·otein coat, calle• the pres protein, 
attache• to liver cells. Thi• protein aec-ent, by 
itself, elicits an i..une respon•e an• block• tbe 
attachment of hepatitis a viru•. lnovledce of the 
virus bindiac site coul• serve a• the basis for 
te•t• for hepatiti• a infection and the •etection of 
antibodies to the virus. It could al•o lead to 
cheaper and .ore effective vaccines. (Source: 
Cenetic Engineerina Nevs, September l9d6) 

Researcher• •i•cover nev AIDS virus gene 

Scientists have uncovered evidence for the 
presence of a seventh cene in the cenome of the 
viru• that causes AIDS. 1h~ di•covery sheds light 
on the complez life cycle of the virus and its 
interaction ~ith the h .... n i..une •y•te• and 
provides re•earchers vith another potential target 
for drugs to cm.bat the fatal infection. 

Th• gene, designated art, vas discovered by a 
te .. of lloston-based researchers at Dana-Ferber 
Cancer Institute, Harvard Hedicel School, and 
Harvard School of Public Health led by 
Villia• Haseltine of Dena-Farber. The same group in 
collaboration with reseercher• at the Netional 
Cancer Institute discovered e sizth AIDS viru• gene, 
designeted !!!• last year. 

Vith the discovery of the tat and ert genes, 
the AIDS virus eiacrges as the ..o;t co.pTICeted virus 
of iu class. The AIDS virus is a retrovirus. Such 
viruses contain RNA rather than DNA as their genetic 
materiel. In the process of infecting e cell, 
retroviruses produce an enzyme called reverse 
transcriptnse, which allows production of DNA fro• 
the viral RNA. This DNA integrete• into the 
infected cell's genome where it is known as e 
proviru• and subsequently direct• the production of 
nev viral genetic .aterial. (Source: Eztracted 
vith per•ission from Chemical and Engineering Neva, 
2 June 1986. Copyright 1986 American Ch-ical 
Society) 

Research instrumentation 

DNA &f!'jnPndng goes autnnult ic 

1.f!roy llnod nnd his cr>lleagucs at the California 
In1titute r>f Technology have developed the first 
aut-ated llNA uq11endn11 machine. Their DNA 
•r.quenator can re11d off nucleotides at a rate that 
mny 1non approach 8,000 h:t•e• • day, which is al 
l"••t tenfold higher thnn i1 currently 1chiev .. d 
manually and at a •1111111 frnction of the c:urrf!nt cost 
per base. 

DNA sequencing r•mains a time-consuming and 
technically deauinding l'llf'rd•e. By 11aking the task 
largely 1111t,,m11tic nnd by l>o,,•tinr, the rate at leut 
an order of mngnil11<lr, mnle~nlar biologist• will be 
t"mptecl Lo shift tht1ir thoughts to projects 
curn•ntly loo nmbirionA tn 11ttempt. 

TI1t1 111111 uquenAtor join• three other 
ln1trum11nt~ d11vftlnpr.d by thf! Caltech team - • 
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proteio aequenator, a DllA synthesizer. and a protein 
synthesizer - to form vhat Hood de•cribes as a 
•icroche.ical facility. 

the Caltech te .. '• DNA aequenator is based on 
the enxymic method, at least partly because it 
represented a more promiainc prospect in the face of 
the chemistry that voul• be inwolwed. (Eztracted 
fro. Science, Vol. 2)), 4 July 1916) 

Nev liiosensor 

A nev biosensor using the antennulea of blue 
crabs has been developed by S. lelli of the 

_Uaiver•ity of Delaware. The aev dewice .. y be 
faster an• more aeoaitiwe than existing biosensors. 
The unit c:an detect aaino acids in solution dovn to 
l p,., vith a response ti.ae of only secoods. '.the 
re1ponse-recowery time could be liaited to 
ailliseconds, anti sensitivity could also be 
iaprowed. Orcanis .. such as crayfish aicht be 
utilized for 4ther bioseasors. (i.&tracted lr.,. 
Chemical Veek, 17 September 1916) 

General 

Spotlight on biocommunication 

Scientists ezpect nev findings in the field of 
bioco..unication to hawe far-reaching consequences 
for both biotechnology aod -dicine. Physicists, 
biologists a.id medical researchers from eight 
European countries are currently preparing a 
r~seerch project which, on the basis of quantu• 
biology, vill investigate electromagnetic 
c011111Unications betveen biological syste••· 

It has been established that allergic patients 
are eJCtremely sensitive to electromagnetic vaves 
at individually varying frequenries. Experiaenta 
have also proved that unlike ~ir healthy 
counterparts, tuaour cells communicate with each 
other by means of photons. TI1e arplication of the 
principles of biocommunication could veil pcoviie 
nev insights into the causes of cancer and pave the 
vay for the develo,.ent of nev drugs which 
"resocializ_·• the disturbed patterns of 
c011111Unic•.ion between tuaour cells vithout causing 
adverse side effects. 

Living organisms react to a broad spectrum of 
magnetic, electrical and electromagnetic influences, 
ranging fr0ta eztreaely long radio waves to UV 
radiation. Professor H. Frohlich postulated the 
existence of long-range interaction in living 
cell•. Recent findings have served tn confira this 
theory. There are nov clear indications that 
coherent vave1, especially those in the optical 
spectrua, play an i•portant role in coaaunication 
between eel II. 

Thi! advent of eJCtre-ely sens1t1ve measuring 
t"chniques has efff!ctively opened up the entiu 
•phere of bi~co-unicat ion to 1cient ific 
inve•ti11arion. It is ezpected that this viii 
lead tn the development of nev •thods of diagno1is 
and treatmf!nt for condition• which result frOt11 
disturbances in bioco1111DUnication. The effect 
of environmental factors on the natural proceu 
of bioco11111unication will al10 be investigated -
for «J111111ple in relation to the heelthy development 
of plant life. llnmeopathir medicinit ia another 
field which viii bencCit fr0111 nev scientific 
finding• as vr.11 H the advance• in acHuri.,g 
techn1>logy. 

TI11t scienr i•r" engngr.d in the ruurch project 
al I .•grpe that hioro-unicatiun viii pruvide 
1cir.ntific e•plnnntions for phenmaena which 
previoualy b11loniir.d to the rf'al• of 1pec11ler 1ve 
Interpretation, such as the VArious t1fft1cls of 



acupomcture. -atller coaoliti-• and uader1round 
water c-ne• - tlle ·-· oraaai-. (Source: 
Jouraal of liotec:llaica '16, aa--r> 

Perfectia1 pol711!r• to relea•e dru1• 

Ia tlle future, dru1 relea•e .. y be mediated by 
ultra-•-ad. thi• is oae of the poteatial 
adwaataae• of the bio-eroolible poly.er techaolo11 
for •rua deliYery deweloped by lobert Laaaer aad hi• 
Haociate• at HIT (C-"ridae, M). 'l1ae techaoloay, 
rec:eatly licea.ed to llowa l'har.aceutical (lalti.llOre, 
llD), aucmeat• llowa'• exi•tiaa licence vith llIT, 
vhich cower• •rua deliYery to the braia to tre•t 
di•ea•e• •uch a• braia cancer. llowa aad Celaae•e 
(llev Torlt. ll'f) haYe formed a joiat weature. lloY8Ce l. 
to apply tlli• tec:llaoloay to treatiag other caacer•, 
iafecti-• di•ease•. aad c•rdio•a•cular aad ae~a 
•yatem diaorder•. 

Langer has deweloped bio-erodible polymer• that 
degrade by aurface ero•ioa. ia a aoa-homoaeaeou• 
.. nner. 

Langer•• poly.er• •re polyaahydrides, vhich 
vere oriainally •yathe•ized to be u•ed in textile 
fibres but vere deemed an•uitable becau•e of their 
hydrolytic in•tability. It i• ju•t thi• in•tability 
that .. ke• them &ood candidates for drug relea•e 
.. trice•, •ccordiag to Langer. A polymer that i• 
hydrophobic but has hydrolytic•lly ua•table linkage• 
viii erode heterogeaeou•ly. As it is hydrolyzed, a 
poly•nhydride viii degr•de into it• non-toxic acid 
190nomers. As water i• taken up, it hydrate• the 
incorporated drug and initi•te• it• rel••••· the 
drug diffu•e• through pore• that fo.-. a• the polymer 
degrades. the rate of drug relea•e can be 
controlled by chemical llOdification of the 
polyanhydride backbooe; •iaple chaage• caa alter 
the rate by 1,000-fold. 

Langer h•• dewi•ed seweral method• to fo.-.ulate 
the drua and polymer. the aixture c•n be 
coapre•sion- or injection-.oulded into ... 11 
iaplanta~le cylinders or pellet•; it can al•o be 
hot-.elted into aicro•phere• for injection. 

the polyanhydride• are biocoap•tible, 
non-.utagenic. and non-teratogenic. In wivo •tudiea 
in rabbit• and rats hawe confirmed in~ 
obserwationa that the polymer• do release 
incorporated sub•tances in a •teady, controlled 
.. nner. Diabetic rats that receiwed iaplant• of 
in•ulin-containing polymer, for in•tance, .. int•ined 
noraal blood glucose levels during the iaplantation 
period. 

While •teady drug deliwery is appropriate in 
aany clinical aituations, soae conditions re~uire 
"deaand delivery". These include "an extra ahot" of 
insulin to .. intain a diabetic'• blood glucoae 
leval1 at aealtiae1. D ... nd delivery would alao be 
u1aful to control ulcer• vith gaatric acid 
inhibitor• and to alleviate re1piratory diatre•• 
vith epinephrine. 

Langer and co-vorker• have found that 
externally •pplied ultr••ound can trigger drug 
rel•••• froa tha1a polymer aatrica1. App1rently, 
ultr11ound enh1nce1 the erosion rate by c1u1ing the 
polyaer to di•1olva f11tar; vatar c1n ~nter the 
a1tri11 aora a11ily, ind speed ralaala of the drug. 
It .. y be that ... 11 bubbles fora, bra1king up the 
polyaer. 

Lanfar ••Y• th1t studies on the in viwo 
1pplic1t on• of ultr11ound-.. di1ted ralea1a ire very 
praliain1ry, and hive no clinical significance ret. 
Perh1p1 the gre1te1t ob1t1cle vill be to dater• ne 
the ultra1onic wavelength th1t dagr1dea the polyaer 
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but daes aot destroy aur~adiag calla. (btracted 
froa lio/Techaolop, Yol. 4, Serteal>er 1916) 

Lipo•- reaearch: n- patb for •naa deliYery 

For about the paat fiYe yean, a handful of -11. privately ovaed coapaaiea in the US hawe loeea 
tryiaz to tura aoluti-• of aicroacopic bubble• -
lipo•-• - into a better aeana of deliweriag •rva• 
to •pecific aitea in the hu.aa body. 

Uhile a product -as thea is at least - year 
-•y, oae coapaay. TechnoloSY Ualiaite4 (Wooster. 
Claio) - formed by a g~p of iaYeatora to •evelop 

· lipo•- techaoloay - says it ua hroatleaetl the 
coaiaercial potential of lipo•-• by dewelopiag aaol 
pateatiag oae that extends the range of iatrawe.-a 
dnag deliwery by bypaa•ing the human botly'• i...... 
ayatem. 

la dru1 deliwery, oae of ... J -rgiag 
application• for lipoaomea. reaearchera can fill the 
aicroscopic .. n-..de cell• - foraecl froa 
phospholipid .. terial such •• egg lecithin - vith a 
concentrated dru1 or horaooe and introduce thea 
iatraweaoualy iato the body. Once in the 
bloodatre .. , the lipoaomea are acaweaae• by 
.. crophages. In the process, the lipo•ome• are 
broken dova and carried by the .. crophagea to the 
liver and spleen where the lipo•-• are •i•poaed of 
by the reticulaeadothelial •Y•tea (RES), a branch of 
the iaaune •ystem. lloat coapaniea that hawe 
deweloped lipo•oae• for deliverina drua• hawe worked 
in concert vith thi• •ytea. 

However, Technolosy Ualiaited ••J• that it• 
•J•tea bypasses the RES by ... kins lipo•ome• froa 
recognition and uptake by aacrophaae•. To 
accoapli•h thi•, the coapany covera the lipo•oae•' 
..,..r•ae• vith •ialic acid. a naturally occurriaa 
aaiao •user, givins thea characteri•tic• of red 
blood cell•. which .. crophaae• vill not attack. the 
coapany hold• a pateat (US 4,501,718) for the 
proce••· 

lecau•e of their •i•lic acid outer layer, the 
coapany ••y•. red blood cell• evade the .. crophaae• 
for • prolonged period of tiae. then one of the 
body'• enzyaa• - ~ndogenou• neuraainida•e - •lough• 
off the acid layer and ezpo•e• a•lacto•e reaidue•, 
which •• •pent cell• are identified aad re190ved. 

U•ing the •ialic acid technology, Technoloay 
Unli•ited h•• developed two .. in type• of 
lipos-•. One, vhich hH a peraeabla -brane, 
allov• a drug to e•c•pe •C a specified rate within a 
large area of the body. It i• eventu•lly re190vad 
froa circul1tion by the =::dogenoua enzyme actioa. 

The nther type h•• an iapermeable •ialic-acid
coated .. abrane, which incorporate• I aolecula that 
tar1et• the lipo1oae to the de•ired 1ita of action. 
The •i•lic acid coating aa•k• foreisn aeabrana 
con•tituent1 and parait• the lipo•oae• to r ... in ia 
circulation until the targeting aolecule ha• 
directed the carrier to the appropriate •ita of 
action. 

Technology Unliaitad i• expected to receive a 
patent (US 4,603,044) on • cl••• of coepound• that 
t1rget lipo1oae1 to the .. tabolic cell• in the 
liver. A drug .. kar i1 working vith the coep1ny to 
develop • di•bete1 treat .. nt b11ed on the patent. A 
potential u1e of Technology Unli•ited'• targeted 
dr~g delivery ay1te• i1 a treataent for the lethal 
cot1plication1 of acquired i .... na deficiency 1yndroae 
(AIDS). Antituaour treat•ent ia 1nothar ta•• 
effort. It i1 already being te1ted on aniaal• and 
clinic1l trial• 1ra expected to 1t1rt within the 
ye1r. 



Vithi• the real• of moa-t•r&eteol lipoe..e 
techeoloSY. the other lipoe..e c...,.aiH haft -re 
poteatial applicati ... tlla• ther c•rraatlr llaft the 
tim or n-rcea to •eftlop. TLC. which ia ia the 
procH8 of pill& .... lic0 t ... H .... aatap of the 
llodr'• -t•ral proceaaea to •eliwer lipo-•. llaar 
of the llpos.,_s are iaterceptri at an iafecti
aite0 where the i- apt- haa a-4 a larse 
co.c-trati- of -crophapa. 'Ille lipo-• 
e'fttlt••llr •re•lt •- at the aite. nleaaias •ras•·· 
'Ille re••lt ia • •:r-rsiatic effect at •• iafecti
aite ._tveee the -t•r•l fi.ahtias role of the 
1UCrophap0 • ..,.1-ted •r tlle locali&M 
coaceatrati- of tlle aati•iotic. To i..proft the 
efficacr of tlle techi.-. TLC haa •eai._. a 
... 1tila,erri lipoaoae .,.ich rea_.lea •• -i- ia 
atract•re. 'Ille lipoa..e trapa -re •ns vithia -re 
larera for eate .. M ti_. relean. 'Ille ... , iqeata 
- la,er. •H• the •ras. t•ea iase•t• the -•t 
la,er. 

TLC ia ianati1atia1 the ... of lipoa..ea to 
treat caacer a~ to •elinr aati-iafl~tory, 
aatif-aal -: aatillod,,...__t •ns•· 

lefore •111 of the lipoa..e c...,.aiH caa vrias 
prof it• froa their reaearch iato iatran110aa 
•elinry of lipoa..ea. the:; viii hawe to clur a 
..-.r of nffl.,..atal ... rq•latorr la•r•lea. 

Lilte TLC. tlae other lipoa..e co.paaiea are 
looltiq iato ao-i•tra- prodacta. For e...,le, 
worlti•& vitla Dlllio State Uai•eraitr, Techaol0&1 
Ualiaitn pl••• to c-rcialin a lipo•
coataiai•& a fluoride or aatipla...- •seat for teetla 
ia lea• tha• two reara. 

Despite the -•J probl- that ata .. bet-ea 
lipo- technoloar ... a cCllalercial iatra•et10U• 
•ros deli•ery product, lipo- coapaaiu haft fiye 
rears of vvrlt and ia•e•taeat dollar• ia their 
(Hour. (Eatractetl froa Ch-ical Ve.It, 10 Jalr 1916) 

aiotechaology Coafereace Oil aioaeaaora 
•POllaorn by The loyal Society, Loadoa, Ult 

The Conference Oil aioaeaaora took place at the 
headquartera buildin1 of The 1oral Societr oo 21 and 
29 tr.r 1916. The larse attendance atteated to the 
sreat iatereat of acientiat• ia bioaeaaora for 
biotechaoloay reaearch and deYelopaeat. There vere 
about lOO participant•, of whoa 114 repreaeated 
iaduatrial organisationa. la addition, there were 
repre-entati•e• froa 1o•en111ent policy departaenta 
and biotechnoloay joumala. A>thou&h the Ult 
accountri for ... , of the attendee•, there vere alao 
acientiata froa France. the .. therlaada, Sweden, 
Svitserlaad, De-rlt, Italr, Ger.any, Federal 
lepublic of, Morvay, Canada, larael and Japan. 

There vere IS inYited apealtera pretentiaa talltt 
oa •arioua topica in the area of biotentora, 
includin1 •icroelectroaic ch .. ical aen1or1, 
... iconcluctor bio1en1or1, electron-trantfer 
bio1ea1or1, ens,.. electrode•, i ... noaenaora, and 
optical bio1en1or1. 

It val e•ident froa the pretentation• that 
bioten1ora will ha•e • .. ;or effect on analytical 
acience and viii bee ... iaportant in aariculture, 
induatry, .. diciae and defence. 'ltt~ aubject offer1 
eacitina opportunitiea for the application of .. ny 
1cientific 11tilla to• new technoloaJ and for 
c-rcblhation. The current chlllenau Include 
de•elo,..nt of .. choda for aicrofabrication of 
atable de•icea and 1cquiaition of biolo1ical 
el ... nt1 with appropriate propertiea auch •• ther .. 1 
and te19pc>ral 1t1bility. Succe•• require• altill• 
ran1in1 fr .. aeoiconductor tachnolo1y to protein 
en1inearln1. 
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A •ioHaaor ia a de•ice, p~. or electrode 
tllaich. tllaes it .. 1te. c-tact vith ao appropriate 
aaople, c-rta tlle preaeace of tlle deaired •-lrte 
ioto •• electrical aisaal. 1he •ioaeaaor ia 
aor..llr c ... tinocted •Y i .... ilisias a •ioloaically 
ae .. itiwe .. terial i• iati .. te c-tact vith a 
.. ita•le tr .... 11eias ay•t- to c-rt the 
caaceatrati- of the aaalrte iato a ... atifia•le aad 
proceaai•le electrical a&saal. 

the •H of •iOHaaora caa coapete vith coatlr 
capital-iateoaift ~hi-• a.ch •• -•• 
apectr..etera, &•• claro..toarapho ... ..clear 
-a-tic re-ace apectr..etera (-). Ao 
iaportaat poteatial applicati- ia tlle health area 
ia the ••• of •ioae .. ora for testa ,..ich caa ._ 
carried oat ia phyaicia .. • office•, at patieata' 
.,..aiua. ia critical care .. ita, etc. rather t ... 
in tarp ceatral laboratoriea •• ia the ait .. ti- at 
prea-t. Soae of the applicatioas of •ioaeaaora 
are: replac .... t of eaiatioa •ioa•••J•; -itorioa 
of -ter pollataau; r-te aeoaiaa ia .. ftrff 
e-iroaaeata (e.1., for •i- aaaea); -itarias 
feraeatati ... aad cell aad plaat c•lt•rea; ... 
-itorins t-ic ... -r.. a•H• (•ilitar, 
application). aioaeaaora caa l>e ..... to ae•••re the 
co.ceatratioa of i-• aacla aa .,_2+, it•, r, 
... ea2• aod saaea, iaclodiaa reapirator, aasea 
aach aa ca~a •i-i•e ... 0•11ea aa -11 aa 
-•i•. chloriae. •Jdroae• aal,.ide, aethaae, etc. 
Cliaical ••e iacladea ae•••reaeat af •ras•, ho~• 
a .. -tabolitea aach •• alacoH ... area. 0- areal 
-·••tase of •iaae .. or •r•t- is that tMJ perait 
the -•••reaeat af •iolosical ... ataacea preaeat at 
•err 1- caaceatrati_., eYea ia the feat-le raase 
uo-11tt>. 

Soae ad•aataaea of •ioaeaaora are: 
a•ailability far a vide raase of aaalyaea, aeaaitiYe 
and aelectiYe 0 rapid reapooH, coatiaaoua real-tiae 
••••r, lov coat, diapoaable, rea1entle••• operate io 
optically opaque aad ta~id aolatioaa, coaputer 
coapati•le and operator iaaeaaiti.e. 

leaearch oa •ioaeaaora ia iaterdiaciplinarr in 
that it iaYOl•e• •icrobioloay, eas,.aloey, 
electroaic1, iaauaoloay, .. yaiolaaJ, 
recoabiaaat DllA, and alao proteia eaaiaeerin&• 
lioaeaaora are alreadr ••ailable cC11a1ercially .. atly 
•• coapoaeata of coaplea ... tytical de•ices. 
llove•er, aecood-aeaeratioo, ai..pler de•icea, ••aed 
Oil .. re aopbiatir.ate• aciear.c viii aooo be •••ila•le 
for 9edical uac. Thia haa .1ti-lated retearch and 
de•elopaent ai-d at bioaeaaora for other 
applicatioaa, iacludin1 fen1eatatioa atul process 
control, food teatina aad ea•iroaaeatal -itoriaa. 
A projected future world .. rltet for bioaeaaora could 
be ia the rans• of S20 billion. 1hia •err larae 
..rltet potential for ••lea of wio1enaor• ob•ioualy 
arcouated for the hiah proportion of attendee• at 
the conference froa induatrial orsanisatioo1. 
(Zatracted froa !uro,..an Science lteva, 
S.pte.ber 1916) 

D. APPLICAnou 

Pharaaccutical 1nd .. dical application• 

Tiaaue type .. tchina 

Matchin1 of tia1ue type• iaprovea the chance• 
of aucccaa far cortMa tranaplanta. Tran•planta arc 
the onlJ effecti•c v•J of trcatina ad•anced cornea 
di•~•••· the lc1din1 c1u1e of blindncaa. Soae 
10,000 cornea tranaplant• per year are perfor,..d in 
the USA alone. Katchin1 of tiaaue type• ia uaually 
not necc•••rJ in cornea tranaplanta, althou&h in 
10 per cent of the caaaa, the probability of 
rejection ia over SO per cent. Hi1h-riak c1aca 
include patient• vho hava pra•ioualJ rejectad a 



tr-•1-t er ...... ce...eas an aewerelJ "-&«<I· 
lesearcloers at tile Doolte v.i-raitJ ._.ical Sc: ... I. 
tile ........ Yetera .. Allaiaistrati .. lle4ical Ceater 
... die Y-'enilt •iwersitJ ~I ef ._.iciee 
f .... t .. t a ti•--t,.iq prec«ftn t .. t -td1es 
tile "-• letoc:ecfte aaticeu (~) ef tile "-r ... 
recei-r i9CrH-• tloe p...._ltilitJ t .. t tloe ce...ea 
traaapl-t viii loe accepte4 t• 92 per c-t. 'Doere 
an ewer IO lti .. s ef Ill.As ... id1 c- f•.,. t ....... . 
ef c ... i .. ti-. IEacli per- ... a c ... i .. ti .. t ... t 
re .. lu ia a particalar ti•- trpe. (Eatrecte4 
r .... .,. Yen Tmu. 2• -..t tff6) 

Orti.. ....... cntical c....,.rati .. llaa recei..., 
US F ...... Draa .W.iaistrati .. app...,,al te ue 
-•-• -ti .... ies to ..._rse tloe njecti- of ...,1, traaaplaate4 1ti•-r•· 

Ort .. receiwe4 tloe appr.,,al ..._t t- re• ... 
after it file4 •• applicati .. vit• FDA ... t ... 
11ec- tN first to receiwe a,......at to .. . 
-•-• -ti .... ies •• a tnat.nt. Calle4 
-0..tltecl- om•• Orti..'s ..... -CCHfallJ 
nwerse4 tile njecti .. ef _.1, traupl-tn U•-r• 
i• 94 per c-t ef cases i• a c .... rati- cliaical 
trial. Otloer c..,,eatioaal tlierapiea, sac• •• •i&la 
.... ateroi ..... polycloaal aati .... ies -n 
aac«<Hf•l alooat 7S per c-t of tn time. •• at .. J 
i ... lwe4 l2J patieata i• ll ceatrea. 

S...iac traasplaate4 ki•..er• is aai• to lie 
critical ltot• for t•e pati-ta' -11-1teia1 ... 
lie<•••• ~ for tra .. plaatn lti••r• far exc:~a ..... ,. 

Dr. Do.al•• J. •..-. Haociate professor of 
-•ici- at Oreaoa llealth Sc:ieacea Oaiwersity, 
PDrtla .. , ... a clinical i.,,eatiaator at Ortbo. ••J• 
that napite ..... _ •• -· .. the , ...... -•t 
treat-.ta either fail to coarcol rejectioa 
c011pletely. or fail to ac~;ewe aacceaa vithOGt total 
•appreaaioa of the i-: ayat .. , leawinc the 
pat~e•t walaeraltle to 1a:ectioa. (latractecl fr-
a. .. ical Rarketia1 1eror.er, 2J J- 1986) 

lloaocloaal antiltody test ftwelop!d for 
•ial!!Oai!!J Alzheiaer'a •iaeaae 

Scieatista at the l••titate for laaic .. aearch 
(IA\ llev Torlt, hawe •eYdo ... a la .. ratorr 
diaaaoatic teat for Alzhei-r'a diaeaae. 'lhe 
research vaa •- ia coaj-tioa vith s.-t•k PLC, 
ltaan ia """taia Yi-, Calif. A US pateat 
application ha• Ileen filed for the -loaal 
antiltody (Mllb) ltaaed teat kit vhich ia baaed on the 
... ntification of a apecific antiaea in 
cereltroapiaal flaid. 

Senile d ... ntia affect• ltetveen 10 and 
IS per cent of •enior citiscna vorldvide, the -•t 
.. •••tatina fona of llhich ia Alsheiaer'• di•••••· 

The cau••• of the di••••• are unknown. 
Twenty per cent of patient• labelle• •• ha•ina 
Alshei .. r'• are aiadialJIO•" ..... , actually h••• 
other, treatable illae••••· CurrentlJ, the only 
aure vay to •i•cao•• the di••••• ia by ex .. ininc the 
brain after death for the preaence of altnoraal 
fibril• call .. paired helical filaaenta (PHF) in the 
cytopla .. of neurona. PHF, aho known u Alsheiaer 
aeurofibrill•l'J tanalea, appear in the .. in body and 
terainala of the 11er•• calla. the affected 11er•• 
cell tarainal• fora the aecond laadina 
hiatopatholoaical laaion, plaque•• loth plaque• and 
tanatea are alao found in th• brain• of 
non-d ... ntad, nor.al peopl• •1• 70 and old•r, but 
only in ... 11 n....,er1. 'Inly •bout 25 per cent of 
people vith leaiona dewalop de .. ntia. If only ... 11 
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.......... of le•i- occar. tn re•t of t•• braia 
c..,....ate• _. , .. ,..._ f..:ti-• aor-allJ. 
Ah••i-r'• i• a c ... iti- vllere tn leai ... pe..,, ... 
all part• of , .. braia. 'Doe lateat ••ta • ...., tn 
11111 teat for •pi .. I flai• ia 90 per ceat accarate. 

Scieati•t• ... we pntlie4 aectioea of 
Aldoeiaer ... iaeaae4 ltrain tiaaae vith aati .... iea to 
warioaa aorael braia proteia1 ••iq 
'-rtec._i•ll'J• 1hia tec.._t., lM to tn 
•iac..,..., of t•e reacti•ity of PllF vit• .. ti ... iea 
to ...... 1 braia filtrila calle4 aicrot ... lea 
ia 1919. Aati .... iH to a ......... of ...... 1 ltraia 
proteias -r• alao a"- to noc~ 
i_ c1tecnaically vit• nF, Mt tn oriai• of tloe 
at~t•re• laltell .. vith tn aati.,..iea -• -
rneale4 11ec .... tu tec .. i ....... aot •iacriaiute 
Mt- i.-loaoa• protei ..... protei .. vith -ly 
.. perficial aiailaritiea. 

Dr. Jolla P. 1e ... tt of Seeetek expect• t•e 
•i•aaoatic ltit to lie teatM ia Earope ia •ix to ni .. 
-tha. Teats vill ..... ably .. t 1te1ia ia the US for 
tw. yeare. 1he teat lit is Miq •ewelopecl for 
Seaetelt lty 1- Pr.._ta , .... tries (lpl) of 
lli .. l•-•. •.J. It ia lteiq ••-lo,.. in foar 
pltaaes. 1he firat ,. ... vaa c-.l•tri in Aapat 
""ea t•e project t•- vaa a1aeallln. litentare 
aearcloea -r• c ... act ..... baclta~ .. terial vu 
obtai.... ,.. .. t- is the lonpst ... i• expected 
to take ai..-t fOGr -tha. 'Iha thir• phase ia 
in-t.ou- cliaical trial• which icclaH ap .. tcll«s, 
• ..,1ea of cereltroepiaal flai• ... doaltle bliDd 
at,..iea. At thia ataae ... ificatioae of the prodact .. , lie..... The foarth phase ia Europe•• tHtiaa 
vllich viii take o .. to tvo -th• aDd vill be•
in aniwereity laboratories. (E&tractecl fra. Ge-tic 
Ea1iaeerin1 11eva. Sept.,..r 1916) ---

PDtential •••• of -aocloaal antibodies 

lloaoclo .. 1 aatibodiee, already aaed for 
diaiao•tic•. are aboat to ltecoae a aianificant force 
ia therapeatica. Since their introductioa in 1975, 
aoarcloaala haYe Ileen haraea•ed for .. ny ia-off ice 
teats for pathos• .. , dra1 ••r- aad horaoae leYeh. 
leaearch laboratoriea aae -aoclonala to type aaay 
kiad• of cancan. 'Iha us Food aad Drue 
Adooiaiatration aov haa ai..-t 150 .......clonal• 
•••ianated •• iDYa•tiaatioaal ... dra1• for u•e ia 
orcan traaaplante, aato-iaaune diaea•e•, bacterial 
and •iral iafectiona, aaaea ... nt of 8JOCardial 
•--1• and cancer diaaao•i• and therapy. 

Aatiltodie1 pri .. rily function •• 
i--"uleton. OITJ, produced by Ortho 
Pllaraaceutical•, i• ••-•t ready for approYal to 
tre•t acate rejection of re .. 1 tra .. plaata. 
Moaoclonala •r• al•o u••• in re•earch into 
auto-i-ne diHaaea. Moaoclonah could •- be 
aYailable to treat inf•ctioua diaeaaea, atartina 
vith the c11111110n cold. the antibodiaa are beina aaed 
in four ••J• in canc•r therapy; to atiaulte the 
i-aa ayat .. , to bia4 a1eata needed for tuaour 
arovth, to link the aatibodiea to 4rua• or toxin• 
for deli••ry to tuaoura, and bindina to 
radioiaotopea. Other reaaarchar• are ia•••ti1atin1 
the uae of -lonah to treat Ahhai•r'• diaeHe 
or blood clota, vhil• other poaaibilitiea include 
diaano•i• of conaenital rubella or analyai• of 
lipoproteina. Application• of aonocloaala .... to 
be liaitad only by reaearchara' i .. 1ination1. 
(Kxtractad froa Medical World, 9 June 1916) 

lluaan trial• under vay to t••t aff•cti•eaeea of 
racOlllJ&nant .. laria ••ccinaa 

An areenal of Yaccina• to fi&ht tvo key at•&•• 
of .. 1aria ia on the horison, thank• in Iara• part 
to r•c•nt da•alo,..nt• la biotachnoloay. 

,,, 11 I 
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9e•earchen hawe be~ cliaical trial• of 
wacci-• that -a. protect.._.. at the ti• they 
ore •itt- •y o -laria-carryiq -• ... ito. 'l'lley 
hawe abo olewelope4 aeweral c ... i .. te wacci-• for 
people alre.., atriclte• vith .. 1aria. 

'I'll• wacci-• ... •rsoinc cliaicol trial• coal• 
._ awail .. le to trawellera ... •ilitary per•OBMl 
vit•i• tllaree yean. accoriia& to .. 1aria 
re•earcllaera. A wacci .. for the r_. •lOO<I cell 
•t-ae of the •iaea•• coat• he awailable for ••• by 
.. lari• wicti.a _rl ... ia ia fi- or •i• yean. they 
preolict. 

llalaria iafecU -re thaa 200 •illioa people a 
year. ltilliq (ram - to tllarn aillioa. llDat of 
the •••th• occor ia Africaa chil•rea. 'Ille _.. for 
-lari• wacciae• i• e•pecially urseat ltecaaae of lhe 
iacrea•iaa i .. ecticia re•i•t•ace ....,., the 
AIM!Phele• -•••ito •pecie• that carrie• the di••••e 
a .. tllae increa•i•& re•i•taace of tho caa•atiwe 
protosoa to prophylactic •roe•· 

1'lle olti .. te &0•1 i• o cheap. aofe oad 
effecti- -ltiphoae wocci-. Foar proton•• 
•pecie• c..-.ly caaae .. 1oria .... t the infectioa• 
csuan lty -· Pla..adi- folcipa~. ore the -•t 
•enre. lhu•. •cieati•t• ban coacoatrotad oa o 
wac~ine =~r thia paroaite. 

nae •trate1iea .. 1aria re•e•rcher• hawe 
follovwd ia dewelopia1 waccine• take iato accouat 
the life cycle of the para•ite. Aati-.o•quito •ta1e 
waccine• are de•i1ne4 to acutrali&e the •poronite• 
before they reach the liwer and aati-red cell 
wacciae• to allewi•t• or eliaioote esi•tin1 
iafectioa; anti-1oaetacyte waccine• YOUld prewent 
tra•••i••ion of the di•e•••· llD•t pro1r••• to dote 
hoa been .. de vith the firat tvo type• of waccinea, 
a ... it i• the anti-aporozoite one• that are in 
clinical trial•. 1he anti-•poronite waccine vould 
prowide protection for wi•itor• and uninfected 
inhabitant• of endemic a1ea•, but it YOUld not help 
thoae •lready infected. 

Ruaan trial• ':>e1an in March at the Walter Iced 
Aray ln•titute of le•earch on an anti-•porozoite 
waccine deweloped by the Dept. of Defen•e ancl 
S..ithlline ' French Laboratoriea. Thia waccine vaa 
produced in ~ uain& recaabinant DllA technique•. 

au.an trial• vere achedulecl to 1te1in in July on 
an •nti-•poronite waccine prepared by Ora. Ruth and 
Victor lluaaenzvei1 •ad colleaau•• at tha llev York 
Uniwer•ity School of Medicine and llof t.ann-La Roche 
Inc. of llutley, W.J. 'lhia waccine, baaed on a 
•ynthetic peptide, viii under10 trial• at the 
Uniwenity of Maryland School of Medicine. 

lath waccine• are deai1ned to •ti ... late 
i..,nity aaoin•t repeatin1 •ubunit• of the 
P• falciparua circ ... poronite protein. a key 
anti1enic datenminant. 

S.weral development• in the ••arch for red cell 
waccin•• hawe been r••••lad at the .. etin1. 
Or. Va•i• Siddiqui of the Uniwar•ity of Havaii 
reported that hi• 1roup had developed a peptide 
waccine for th• red blood cell at•&• that protected 
aonkeya challen1ed vith .. 1aria. Hi• vork al•o 
deaon•trated a •uccea•ful in witro aaaay that 
correlate• vith .!!!....!!!! protection. 

n.e WYU re1earcher1 ha•• reported ca.pletion of 
• &•natically •n1ineered anti-1porozoite vaccine for 
a differant apecie1 of .. 1aria-cau1in1 protozoan, 
r. •i•••· Monkey teat• of thi• yeaat-1enerated 
vaccine, developed in collaboration vith Otiron 
Corp. (laerJYille, Calif,), var• under way. 

I I I II 
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llany of theae -r waccine• coal• 1te1in i.-n 
trial• by the call of the year, .,.t the ttoD P. falciparaa 
anti-•porosoite wacciaea -•• be tho firat awailable. 

Aa part of the EUUIA proer-. Boech•t'a 
lehrinsverke •abaidiary and the laatitat Pasteur are 
to laaach a Sil aillioa. threa-year reaearch 
rroer- to ••-lop a .. 1aria wacci-. (Eatrocted 
f..- Genetic ~ineeriy 11evs. July/Aapat 1916 aail 
Eoaropean Chwcal lleva, 14 Jaly 1916) 

aecoabinant a ai .. t cholera and t i• 
•-•to 

. A liwe oral wacci- a!aia•t cholera and typhoid 
fenr. conaiatin& of 1enetically ea1ineered 
Sal-nella t7pbi bacteria, vill •- be teated on 
YOlunteen at the Uni-nity of Melaide in 
Australia. Ybe adainiatration of auch 1enetically 
.. nipulated bacteria reproaent• a nev approach in 
hU80o woccinaticrn. 

Gene• froa Vibrio cholera vere clOMd in a 
noawirulent atrain of S. tfph1· Prof. 
Derrick a-ley and hi• •eport-nt of aicrobiololJ 
t•- then deweloped the oral waccina wich ia 
espected to owercome the probl ... of incoaplete and 
ahort-liwed i.auoity that haaper the efficacy of the 
eatabli•hed parenteral waccinea. Parenteral 
waccine• elao hawe been coatly and difficult to 
adaioiater widely in waccination proer..,..a. 

lecauae typhoid and cholera are endeaic an• 
epidemic in -•t dewelopin1 countries, they are 
aerioaa threat• to iodi1enoua people• and 
trawellera. If produced cheaply enou1h, the waccine 
could prowide interia protection for a third vorld 
c~nity vhil~ clean voter auppliea aad public 
health fecilitiea are iaprowed. 

Startin& vith "•everal do&en" cholera anti1ena, 
the researcher• hawe narrowed the nuaber of 
i..,no1enic candidate• to about •ix. For cholera, 
at leaat tvo i..,no1enic lipopoly•accharidea hawe 
been iaolated, 

After the V. cholera 1enea are inaerted in the 
nonpethoaenic Ty21A aalaonellae. the bacteria are 
taken orally in en enteric-coated pill. Ybey become 
active in the inteatine and produce the i..,no1enic 
anti1ena.ower aewerel daya. Enteric adaini1tration 
ia preferable becauae cholera anti1en• produced in 
the 1ut provoke • aore protectiwe i ... ne reaponae, 
reaultin& in I&A antibodiea. 

After the Adelaide trial• on about 100 
volunteer• h••• quaatitated th• i ... nolo1ical 
reaponae in the huaan.1ut, the Au1traliana vill take 
their weccinea to laltiaore in 1987 for human 
teatin& at the Center for Vaccine Development, vhich 
i1 the only facility accredited by VHO for a full
fledaed challen1• in h ... n volunteer• vith cholera 
bacteria. While proper .. dical care can prawent the 
najority of cholera c•••• froa becoain1 fatal, 
typhoid teatin1 ia not alloved becauae of the 
lo1iatic1 of ad•ini1terin1 the te1t1 (people vould 
have to be confined in one area for a Ions period of 
tiM), end becauH •- peopie b•c- per .. nent 
carrier1. 

Provokin1 cholera in huaan1 appear• to be • 
Hvere tHtin1 procedure, but no ani .. l aodeh are 
••tiafactory, elthou1h infant aice can be infected. 
C.neral tosicity and pher .. colo1ical teet1 have u1ed 
adult aica and rabbita. 

Vhen the laltiaora teatin1 ia coapleted, field 
trial• vill basin in Otina, India and l•n1lade1h, 
involvin& 1everal hundred thou1and people. 

I I I 



To •ewelop end .. rket the •acciae. the 
V.iwer:-ity of Melai•e and F. R. Faul•inc. • South 
Auetraliaa pb•r..ceutic•l fine. hawe forwetl <•• 
eqaal .. rtaere) the compaay EaLerowaz beearch Pty. 
u•. (b:tractn froa Ceaetic Eaf1.aeeria1 ..... 
Septetlller 1916) 

llev hepatiti• I ••cciae 

aairoa hes ••.eloped • aev ••••-spliced ••cciae 
for hepetitie 1 ... kiaa it the third compaay to via 
FDA •pprowal for • 1--.pliced h-a 
pber.-ceaticd. The prolll- of iafectioa fr
coat_i .. tn bl• i• eliai .. ted vith the aev 
••cciae. siace it i• produced in ceaetically 
llD'1ified yea•t. not blood. Aaelyet• are predictia1 
that it viii c-nd a broad .. rtet. iacl,..iaa third -rt• c-trie• vhere 10-20 per cent of the 
popalatioa .. y becoee iafectn vitb the di•••••· 
Eati .. te• are that firat-ye•r reweaue• coald be 
eroaad 1200 •illioa. but .. ay anie•l esperte feer 
the wacciae vill aot be videly u•ed uatil the price 
c-• ._. 

llerck Sh•rp 5 ~·· ceaeticdly ••1iaeered 
w•cciae for be .. titi• I hH FDA approwal ... rkiac 
the be1iaaia1 of the applic•tioa of ceaetic 
ea1iaeeria1 to diee•H preweatioa. Prnduced in 
SaccherOl!fC•• cerewi•i•• yea•t calla. which hewe th~ 
ceaetic .. terial• to code the hepatiti• I •iru• 
protein coat in•erted ia their DllA. the waccine ha• 
been adaiai•tern to l,IOO_people and prowed ower 
90 per ceat effectiwe ia pre•eatinc hepatiti• I. 
The di••••e i• considered •erioa•, vith ower 
200 •illion La•H per year vorld"i-ie and 
200.000 casH per year ia the US alone. The FDA and 
Merck rec_,.. th•t hi1h-riak iadiwiduale, but aot 
the 1eaeral public, be inoculated a1ain•t 
he .. titi• I. Ri&h-ri•k croups iaclude dental aad 
aedical vorker•, dru1 •••r•, precnant voooen vho ere 
i-icreat• fr- ht.patiti•-ead-ic area•, aad "er•o•• 
trewelliac to •uch are••· 

The nev wacc ine vi 11 be no cheaper than the 
pla ... -deri•ed one, vhich co•t• £70 a do•e in 
lritaia. Th• cost i• prohibitiYe for .. ny countrie• 
in Africa aad the Far lta•t vhere hepatiti• I i• 
.. rticularly c-.on. 

Other •pproeche• .. y yet produce • cheeper 
••ccine. Se•er•l biotechnolosy ca.penie• ere 
en1iaeerin1 ...... lien cell• to produce Yirel 
protein• for • ••ccine, The•e cell• yield gre•t•r 
eaount• of antisen, vhich they 1ecrete, perh•p• 
.. ting purific•tion ee•ier. lat tn••• "tran•foraed" 
cell line• - vhich re•emble c1acerou1 cell• - are 
not nov licensed for h_.n •eccine1. 

A cheap •accine vould be a boon to public 
health pro1r ..... 1 nov under v1y in .. ny countrie•, 
includin& China, Jap•n, Malay1i• •nd part• of 
Africa. The World ffe•lth Or19nis•tion ha• ••t a 
hi&h priority on imMlnisation a1ain1t hepatiti1 I. 
(Extracted fr- la•in••• Week, 4 Ausu•t 1986 and 
Wev Scienti1t, 4 Sept...,er 1986) 

Further procr••• with prototype AIDS vaccine 

Scienti1t1 •t Cenenrech, Laurence La1ky and 
Phillip ler .. n, tosether with Jer1111e Croo,..n of the 
llev Ensl•nd De•con••• Ho1pital h••• ••••loped • 
prototype ••ccine ·~•in•t AIDS u1in1 cell• of a 
Chin••• h•••ter to produce spl20, r.he co•t protein 
found on the AIDS Ylru1. Earlier ln the year 
Cenentech •nnounced that lt h•d developed a .ethod 
for 1ynthe•isln1 the protein. 
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llDv that the prototype wacciae h•• been •hova 
to kill the AIDS wiru• ia the te•t-tube, the nest 
step vill be to carry out aaiaal triel•, ulti .. tely 
iaclatlias tHU oa chiapeaseea. Oae likely probl
i• that AIDS wirue •treiaa do ••ry coasiderebly, 
which •u&&e•t• th•t a wecciae aade froa a siacl• 
strain .. y not be effectiYe. Yhe Yiru• aay chance 
its co•t proteiaa. eaabliac it to slip past the 
~- defeace• of tboH vho h••e bee• ••cci .. ted. 
Dr. Lasky report• that Ceaeatech pl••• to try •i•inc 
coat proteins fr- ••Yeral •tr•ics, ia en etteapt to 
produce• 'polywelent' ••cciae - like those u•ed to 
co.bet polio. eo-wer the AIDS •irue i• lethal ewea 
whea •tripped of it• aeaetic .. teri•l. A lethal 
~iru• c011l• be -•• vitb ju•t the coat proteia and 
the propoaed yacciae could proYe to be •• de•dly •• 
the wira• it•elf. 

Perb•p• the -•t excitia& vork on ea AIDS 
••cciae viii t•ke piece later tbi• ye•r vhen a 
prototype •acciae i• te•ted on chi ... nseea, the only 
•aiael other then huaaae thet cen be iafect .. vith 
the AIDS Yiru•. Shiv-Lok •, froa Oaco1en ia 
Seattle, has •bova that it ia poa•ible to iaaert the 
eatire env 1eae fr- the AIDS •iru• iato the c•netic 
.. teri•lOf • type of covpox wiru•, •ac.:inie, vhich 
for.H the beei• of the ... 11pox ••cciae. The 
••cciai• thea .. ke• eavelopt. proteia. ll1en ••cciai• 
i• injected into aice, the eni .. l• -k• •atibodie• 
to the•• protein•, end, iaportantly, to one 
particul•r protein, c•lled 1p4l. Thi• proteia i• 
iaport•nt beceuse, unlike .. ny other enwelope 
proteia•, it ch••&•• very little. lt• "conserwed" 
asture .. ke• it 8 &ood protein OD vhich to ba•e 8 

•acci-. 

... h•• el•o te•ted bi• ••cciae on aacaque 
-nkey• end fouad that the eaiaal• cen .. ke T cell• 
that can rec~caise, but not aec••••rily kill, the 
foreisn proteiaa. Thi• cell-.edi•t•d i .... ae 
re•poa•e ia an import•nt require.eat if the wacciae 
i• to vork properly in huaan•· 

If the yeccine vork• oa chi•p•, the next •t•&• 
i• to te•t it oa h.,..a,. Kany people ere coacerned, 
hove•er, about a1in1 a deri••tive of covpox Yiru1, 
aot le••t becau•e vaccinia ceu•e• encephaliti• in 
aoae people vho ere iaoc:ul•ted vir~ ' 

AIDS Dll4 autate• up to a r ill ion tiaea fa1ter 
than the "•t•nd•rd Dll4 aut•tion rate, eccordins to 
I. R. Raha of the Uni•eraity of Al•beaa. s .. ple• of 
AIDS Yiru• takea froa three people •t interwel• o•er 
oae-tvo ye•n indicated the hi&h aut .. tion rate. 
Exclu•i•ity of infection i•plie•, hovever, that 
infection by one AIDS •iru• .. , protect •s•in•t 
infection by another. (Extracted froa 8iotechnolocr 
lalletin, Vol. 5, llo. 6, July 1986, llev Scieati•t, 
3 July 1986 •nd Scieace llev•, 28 ~une 1986) 

.Vaccine for •i•i•n AIDS developed 

h•••rcher• •t the Uni•er1ity of Californie, 
Davi1, have developed a ••ccine th•t protect• rhe•u• 
-nkey• •1•in1t • viru• that cauaal a di••••• very 
1i•iler to AJUS. llevelopaent of a vaccine a1ain1t 
the 1iai•n •cquired imMlne deficiency 1yndroae 
(SAIDS) Yiru• provide• hope that a ••ccine •l•o cen 
be de•eloped th•t vii~ protect h,...n• •&•inst AIDS. 

loth the SAIDS •iru• and AIDS viru1 •r• 
retroviru•••· loth 1tt•ck the i..une •Y•t .. of the 
infected orsani••, •ffectively de1troyin1 it• 
•bility to fi&ht off di•••••· Thi• lead• to 
10-c•lled opportuni•tic infection• by other 
p•tho1•n1. However, de1pite their •i•ilaritie•, 



AIDS and SAIDS are caused by different viruses, 
vbich attack different i..,.ne systea cells. The 
SAIDS vaccine cannot protect h.,..ns a1ainst the AIDS 
virus. Also the vay the vaccine vas produced - by 
killins live virus particle• - is unlikely to be 
acceptable for proclucins a vaccine a1ainst AIDS for 
use in h...ana. 

Researchers prod.aced the vaccine by a technique 
siailar to that used by Jonas Salk to develop the 
first polio vacci-. SAIDS virus vaa isolated fr
infected anokeys, raised in cell culture, and killed 
by treat-nt vith the cheaical fo .... lin. ln 
February 1915, sia ... n1teys at the California Pci .. te 
Research Center, vbich is operated by the 
university. were injected vitk the resultin& 
vacci-. The treat-nt vas foll_.t by t- b-ster 
injections. In July, the mDnkey• were injected vith 
vbat are no .... lly fatal doses of the SAIDS virus. 
Sia control aonkeys also were exposed to the SAIDS 
virus at that ti-. 

The vaccinated aonkey• sll are thrivin& and 
si.- no sips of SAIDS, accordins to Man. Three of 
the control aonkey• have died of SAIDS and the 
others shov •i&n• of the disease. 

Althou&h in theory the s...e technique could be 
used to procluce an AIDS vaccine, a nu.bee of factor• 
.. ke such a developaent unlikely. The aost 
iaportant i• that previous research with polio viru• 
•hows that foraalin treataent doe• not alvays result 
in c-,lete de•truction of all viru• particles. 
Coapanie• pursuing an AIDS viru• 1enerally are 
focusing oa recoabinant DllA techniques to develop an 
AIDS vaccine protein that vill cau•e production of 
neutralixin1 antibodies. (Extr•cted with peraission 
froa Cheaical & Engineering llevs, I Septltllber 1986. 
Copyri&ht 1916 .Aaerican Cheaical Society) 

Vaccines vithout side-effects 

An iaportant role in the nev vaccine technology 
is played by the tree Quillaja ••eonaria aolina of 
South .Aaerica. A Klycocide, ~., is extracted 
froa the bark of the tree because 1t has the 
capacity to stiaulate the i .... ne defence of the bocly 
to react aore stron1ly to vaccination. 
Professor tlorein of the Agricultural University, 
Uppsala, Sveden uses ~· •• a kind of skeleton 
vhen a vaccine is built up. With the presence of 
~· the vaccine'• effect is up to ten ti .. s 
stronger and without negative side-effects. 
(Source: Journal of liotechnica '16, Hannover) 

Drug sensitivity testing with potential for 
cancer chetMJtherapy on patient tuaour cell• .. y 
soon be available throu1h ate...screen 

A predictive cheao-sensitivity raaaarch kit for 
braHt cancer i8 nov 8\failable fr- IIT 
International Biotechnologies Ltd. of Jerusalea, 
Israel. 'nle kit is intended for research into the 
devalo,...nt of iaproved in vitro .. thods for 
evaluating the efficiency of anti-~uaour •cants. 
lased on the ECH technology, Cheaoscreen provides 
opti .. l conditions for the culture of prinary 
.. lignant epithelial cells, yielding result• vhich 
closely resellble the in vivo situation. The kit 
represent• • breakthrough in the in vitro a11es1 .. nt 
of drug therapy, without subjecti~patient to 
the often debilitating effect• of drug sensitivity 
test• in the search for the aost suitable 
treat .. nt. ECH - extracellular natrix - is • 
naturally secreted substrat.,. which closely 
re1enble1 base .. nt nenbr1na1 of the body in 
coapoaition and supr1.oleculsr structure. 
ECK contsin• intar1titisl collagen type Ill, 
ba1 ... nt ...bran• collagen type• IV and V, 
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fibronectin, laainin, heparin sulphate and dernaten 
sulphate proteoclycans. In coalrast vith cell• 
plated oa recular pla•tic surface• or isolated 
c_,onents of the .. trix, ~Cit-plated cells better 
reseable their in vivo counterparts: they .. intain 
their differentUt;;rproperties; shov inpruved 
attacbnent and flatteninc, and rapid aicratiun; 
they sbov faster proliferatioa and exhibit lonser 
life span. 

tlalisnant epithelial cells of buaan or1g1n are 
noraally difficult to culture due to poor platin& 
efficiency, clonal density and owergrovtb by 
atroaal fibroblasta. ECH, due to the above 
p~operties, inproves tbe success rate and yield of 
cult~red cells. Cheaoscreen thus increases plating 
efficiency and grovtb of epithelial cells froa 
..... ry biopsy speciaens vbile suppressing the 
proliferation of stroaal fibroblasts. This 
iaprowed cell culture fron the individual patient's 
t ..... ur facilitates in vitro anti-cancer dru1 
screening. 

The ainced tissue. after undersoins an initial 
di1estion period, is transferred to ECll-coated 
culture plates for several days, after which 
radiation effect• can be •tudied. Following 
trypsinization, the cell• are seeded into ECH-coated 
aicrotiter plates vbere, after a further culture 
period, they can be exploited for cbeaosensitivity 
studies. (Source: Conpany llevs Release, Septenber 
1986) 

Biodegradable polyt1er to treat brain cancer 

A nev joint venture coapany, Nova~el, is to 
develop controlled release drug systeas. Initially 
the new v~nture vill concentrate on a sysr,.. to 
treat brain cancer ~sing a biodegradabl~ pol,..r. 
Developed at the Hassachusett• Institute of 
Technology, the polyaer vill be under a vorldvide 
exclusive licence to NovaCel. The new fir• plans to 
begin clinic~l trials vith the syste• l•ter thi• 
year. Nova is also developing drus• for he•rt 
disease, asth .. , epilepsy, p1in relief •nd 
Alzheiaer'• disease. (Source; European Chenical 
llevs, 14 July 1916) 

llev appr~ach to coabat tu ..... rs 

Cetus .. y be able to l•unch its interleukin-l 
•nalogue following a nid-1987 filing by •id-1988. 
Further.ore, a nev approach to the adoptive 
i...,notherapy of cancer using tuac.ur-infiltrating 
lynphocytes (Til.S) developed by Steven Rosenberg and 
hi• colleagues at the US National Cancer ln1titute 
is likely to b-•t the coapany'• confidence. 

Rosenberg and bis colleagues havz recently 
reported that the adoptive transfer of Tl~ expanded 
in interleukin-l, in conbination vi:h 
cyclo-phosphanide, to aice with large heart and 
kidney tu.ours helped eli•inate the cancers. 
Rosenberg has nov developed a -thod to isolate TlLS 
froia hu .. n tu.ours and plan• to use th~• in tha 
treatnent of hunan• with advanced cancers. 
(Extracted fron European Cheaical News, l9 Septeaber 
1986) 

Alpha-lb interferon uaad against basal cell 
carc1nona 

Rec1111bin•nt alpha-lb interferon can d•1troy 
bas•l cell carcinoiaa tu111>urs, •ccordin~ to 
r••••rchars at Schering-Ploush and Scripps Clinic 
end Rese•rch Poundation. C1ncarou1 c•ll1 vere 
conpl•tely alinin•tad in eight p•tient1. The 
interferon .. y prevent the c•ncarou1 cells fron 
prolifer1tin1, it ••Y enhance the body'• i .... na 



ayatem. or it .. ., do lloth. A ~i>-patie ·ii i• 
- ••er vay. lasal cell carci- ia ·ted to 
the .......,t of pis-ent in the akin. a• ia ... st 
c.....,. in • ......, regiona. 

Alpba-21» interferon ia alrea4y appcoYe4 for 
treat-nt of hairy cell leultanoia. (Extracted fn. 
Cheaical Veek. l7 September 1916) 

Biotherapeutica Inc. a• Scrirp• Clioic aod 
Research rou ... tioo eataltliah caocer reaearch 
procr-

Biotherapeutica locorporated, a 
patient-ceotered cancer research co.paoy. anoouoced 
the eatablia~nr of a nev caocer reaearch 
lalloretory in La Jell•. Califoroia and the 
appointment of lobert 0. Dill-.n, R.D. to head that 
facility. The n~v cancer reaearch procr- viii 
dewelop and apply individually-tailored biotherapiea 
for caocer treat-nt using biologicals auch as 
llODOClonal antibodies. interleukins. interferooa and 
t....,..r necrosir factor. 1he progr...., vill enable 
medically snitable c'ncer patient• to acce•• 
pr019iaing nev technologiea vhich are generally not 
available. 

the reaearch progr- is baaed on the concept 
that caocers a110ng people are ..,re different than 
alike and that each tll80Ur in each patient is 
differeot. This approach to cancer reaearch and 
treatment is based oo the belief that effective 
cancer .. nagement atrategies require collaboration 
betveen laboratory scientists and clinician• to 
better understand the individual characteristics of 
each patieot'• tumour. 

International Genetic Engineering, lac. 
(IllCENE) slan recently announced it ha• agreed to 
aupply its proprietary h .... n tumour antigen 
associated vith tU110Ur regresaion to liotherapeutica 
Inc. far laboratory research and development 
purpoaea. Upon •uccessful ca.pletion of required 
pre-clinical teating and develo,.ent activitiea and 
aubject to authorization by regulatory suthoritiea, 
liotherspeutic• and the Biological Therapy lnatitute 
will conduct ~tudiea to evaluate the asfety and 
clinical efficacy of this novel active 
i .... notherspeutic approach to cancer treat-nt. 

t!ICEllE'a hu.an tUllOUr antigen .. y offer a nev 
approach, one that differ• fro., yet .. Y co.plement, 
the u•e of other biological spproache• for cancer 
treat-nt including ..,noclonal antibodies, 
interleukin-2 (lL-2), and interferon•. 1heae 
antigen• .. y atioulate the patient's ability to 
produce snLiboclies againat cancer cell• ouch •• the 
aurface •ntiaen of hepatiti• I virua atioulate• in 
h .... n• the production of aatibodie• •&•in•t the 
viru• and prote~t• the body fro. an active infection 
by thia virua. (Source: eo.,any llev1 llaleaae, 
2 and J October 1986) 

Cancer .. rlleu 

Cancer .. rker• - 1ntigen• aberrantly expreaaed 
by oncogenically tr1nafor .. d cell• - are uaeful in 
cancer disgnoai• and .. na1e .. nt. Unipath'• 
aub1idiary Oxoid .. rket• one of the videat ranae• of 
110noclonal antibodie•• to cancer .. rker• for 
i .... nohi1tology and diagnoaia. Included in the 
r•nge ar•J Alpha foeto protein (APP), 
c1rcino•.i.ryonic •ntigen (CIA) and Pl1cent1l 
1lk1line pho1ph1t11e (PIAL), u•eful in the 
identific1tion of teaticul1r 1 .. ino-. 1nd ov1ri•n 
carclno.1. Unique to Oxoid ere the 110noclonal1 
HMPC I •nd 2, vhleh ire 1pecific for lobul1r and 
duet1I carcinomas of the brea1t. Alao 1v1llable are 
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epithelial keratins; proatatic acid phoaphatase 
\FAP); prostate apecific aetigen (PSA); aod Kappa 
and L3mbda chain i-slobulins. (Source: 
Biotecbaolitl.Bulletin, Vol. 5, llo. 8, 
Lpte.ber ) 

Alpha interferon product has UK .. rltetina 
appoval 

locbe Product• bas received US: clearance to 
.. rket ite alpha interferoa to treat Kaposi'• 
sarcoma. This ia the first Ult approval for loche'• 
eene-.pliced product .. rketed as loferon A. 

. Clinical atudies iodicate that lloferon A can 
double the life expectaacy of Kaposi'• sarcoma 
sufferers. Patients treated vith the product 
responded vith a four- to 20-.onth respite from the 
disease. The median life expectancy of these 
patieats is 28 ..,ntha compared vith 14 -tbs for 
thoae not treated. 

To be .. nufactured in Svitzerland, vbere 
approval for treatins hairy cell leukaeaia and 
Kaposi'• •arcoaa vas sranted last aonth, Roferon A 
ia nov available for use. lloche has rece1ved 
approval to treat hairy cell leukaeaia in the US. 
Approval for this indication in the ~ has been 
sranted to Vellcome and Scberins, vbich also has 
-i-ketin1 penaiHion in tbe US and Canada. In 
addition, Schering, Roche's bi1gest rival, has von 
approvals for ti-eatin& Kaposi'• sarcoma in a nuabei
of other countries. 

Esti .. tes of .. rket potential foi- Kaposi'• 
ssrcoaa are tied to the nuaber• of AIDS suffei-ers. 
Vorldvide, AIDS h•• struck about 80,000 people to 
date, vith one-third suffering froa the skin cancer, 
and this nuaber looks set to increase rapidly in tbe 
next fev ye•r• a• the a,.ptOISL appear in dorunt 
carriers of the diaease. (Exti-scted froa European 
Chemical Nevs, 21 July 1986) 

Test to detect genetic ausceptibility to 
disease• 

Focus Technologie• (V1shin1ton, DC) have 
developed a blood test vhich .. ., predict genetic 
susceptibility to cert1in disesaes. Such • te•t 
could, for exsaple, detenaine if saokers are likely 
to eventually develop eaphyseaa unless they quit the 
habit ·mile •ti 11 healthy. Other detectable 
disorder• include 1sthal, heart-disease, diabetes, 
ulcerative colitia, fe .. le horaonal dyafunction• and 
cancers of the skin, breast, cervix and lung. 

The -ch1nica of the teat are quite •iaple. 
Those destined to have .. phys ... produce lov levels 
of alpha-I antitrypain (AAT), an enzyme that 
detoxifies tar, such •• that found in ciaarette 
R10ka. All individual'• protection of AAT is 
deter•ined by hi• genea. A• advances in decodia& 
all th~ 50,000 or ao a•ne• that reside in the 
nucleus of every h..an cell are .. de, predictions of 
the potential ills of • pcraon could be -d• at 
rel1tively lov eoat. An e1rly knowledge of 
•u•=eptibility could then be uaed to prevent the 
di•••••· Since everyone h•• so.a genetic 
1u1ceptibility, critic• of auch teat• vorry that 
discriaination by ••ployera or in•urance coapaniea 
•11inat people vith a aiven biological .. keup viii 
ocLur. (!xtr1cted frOll The Ec:on011i1t, 27 July 1986) 

A D"A probe th1t detect• tuberculoaia 

A nonr•dio1ctive DllA probe for the early 
detection ot ~ob•cterlua tuberculoai1 - the 
b1cteriua that causes tuberculo•i• - h11 bean 



•eweloped by Easo Biochea (llev Torlr. City). Tbe 
probe i• eai• to provi•e i•••tificatioa of the 
or1aai .. vithia 24 boura. compared vith the 
4-1 week• rttf11ired by the current caltare-baeed 
-thoil. Ea:so ha• aho ieolated epec:ific D11A probe• 
for another •train of tabercalo•i•. '$f«'obacteri ... 
evi- intracellalare. currently a •1or eecoaolary 
infection i• AIDS patieate. (Source: a.-ical 
~. JO Jaly 1916) 

lhaocloaal aatibollie• •re aeed i• a gonorrhea 
~ 

A MV •iapoetic teet for aoaorrhea. baeed oa 
-loaal aatibolliee, ha• been iatrodaced by Syatex 
(Palo Alto. Calif.). Tiie teet baa been approv•• for 
Hle by the US Food and Draa Admiaietratioa. It 
.,.,1oye labelled monoclonal aatiboltiee to ••tect the 
bacteri- that cau•e• K-rrhea. SJBtex aaye that 
the teet 1iwe• reealt• vithia 10 aiautes aatl ha• 
•eaoastrated 100 per cent eeaeitivity (no f•lee 
aeaatiwesl aad 100 per cent epecificity Cao fabe 
poeitivee). It vas jointly •eveloped by Syatex and 
Ceaetic Sy•t- (Seattl.,). {Source: a.-ical Week. 
10 September 1916) 

DllA probes 

The US Food and Dru1 Adaiaistratioa's receat 
approval of two DRA probes ... e by Cea-Prob.• 
(Saa Die10. Calif.) ei1nalled a aileetoae in the 
•evelopment of probe technolo1y. The event .. rked 
the firet ti11e that the FDA had cleared DNA probe• 
for clinical use directly oa pati~n~ speciaene. 
Both probes are for diagnosin1 atypical pneumonia. 
One ie specific for 'lcopl••- pneuaoniae. the cause 
of "walking pneumonia ; the o!her. for Legionella, 
the •icro-organi .. responsible for Legionnaire•' 
di•ea•e. 

DllA probe• are •ingle-stranded DNA •e~nt• 
•ynthe•ized by •o-called gene .. chines. The probe• 
are con•tructed •o that the gene •egaents .. tch gene 
•equence• directly •••oci•ted vith genetic 
disorder•, c•ncer. and di•e•••-c•u•in1 bacteria and 
viru•••· They can also identify tho•e people vho 
.. y be predispo•ed to heart di•ease. Probe• per•it 
quicker laboratory analyse• aad •vifter and more 
accurate treatment. 

For instance, DlfA probes could detect a 
•pecific or1ani•~ which .. y occur in a nlJllber of 
different types (e.g. papilla.a viru•). This would 
oe a difficult ta•~ for Kaba. They could al•o help 
identify viruses (AIDS, influenza. cOtmllOn cold) that 
change their •urf~ce antisens so quickly as to 
preclude the u•e of aonoclonal•· 

Wot •urpri•ingly. pharmaceutical and aedical 
in•truaent companies are becoming increa1inaly 
intere•ted in the , .. 11 R6D outfits who pioneered 
probe technology. 

DNA probe• are particularly 1uited to the 
diagno1i1 of 1•netic di•ea1e 1i•ply becau1e of the 
role played by h .... n DflA ;n 1•netic di1order1. 
Chane••• deletion• and other variation• in 1ene 
•equence• are directly re1pon1ible for .. ny genetic 
di1ea .... 

Proa the per1pective of the current DNA probe 
•arkec, genetic di••••• pre1ent1 • .. ;or par•dox: 
although the frequencr of genetic di1ea•• in 
individual• i1 u•ually quite low, the total nu.i.er 
of •uch d iaorden i• huge. r.urrently. ""'OiiA" probu 
ar• available for about half a doaen di1order1. 
luearch, hovaver, jtOH on with the dual ai• of 
extending the •cope of the te•tin1 to include more 
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•i•••••• aad of improvins probe• so th•t kit• cao be 
aMle available to ho•pital•. phy•ician• aatl te•tina 
laboratorie•. 

Integrate<! Cenetics (Fr•inpaa, llaH.) ie 
perhap• the ao•t •olidly orcanized to provide a 
te•ting ••rvice. the company recently e•tabli•hed a 
licea•ed genetic •i••••e reference laboratory - :he 
fir•t of it• kind - that u••• DllA prooe technolo1y 
for carrier and prenatal identification. 

A technique that screens for an iatlicator strip 
of DllA, not for the 1ene itself, ha• fuele<I the 
rapid expan•ion of te•t• for genetic dis•••••• thus 
peraitting the e•tabli•haent of a facilitr •ach •• 
Inte1rate Cenetic•' laboratory. (Direct •creenins 
for the cene• that cause mo•t inherited disea•es a~~ 
years avay, a• more than one 1ene could be involved 
in •oae case•.> ~novn a• restriction fragaeat 
length po.yaorphis• (RFLP). the technique i• based 
on the findia1 that individual• •hov con•iderable 
variation in tbe len1th of DllA fragments after 
DNA i• dige•ted by different re•triction en&yae•. 

the•• fragment• often are identical in people 
with the •aae genetic di•••••· Detec~ion of these 
characteristic fragment• (or polyaorphi ... ) can be 
used as a test for g4Detic disorder•. In •:>ae c•••• 
they can provide information on the approxi .. te 
location of the genetic change re•pon•ible for t~e 
1enetic di•••••· 

Obviou•ly, thi.• coaprehea•ive service falh 
outslde the reach of the nor .. l population but is 
valuable to faaiiies vho have a hi•tory of genetic 
di•ea•e and are considered high risk. 

Integrated Genetics recently entered into • 
joint venture vith Aaoco Corp. to develop and .. rket 
nev DNA probe-based t••t• for the food •icrobiolo1y 
and clinical diagno•tic .. rkets. The S...11 llu•ine•• 
lnnov•tive Research Progra• (SBIR) gave Integrated 
Genetic• • grant covering continuing work in the 
diagno•i• of Huntington'• di•ease, a fatal 
neurolo1ical disorder. 

In therapeutics, Integrated Genetics is working 
in •everal area•, ell with the help of corporate 
partner• in the pharmaceutical indu•try. It• 
cardiova•cular drug, the blood-clot di••olver known 
•• ti••ue pla1•inogen activator (TPA), i• currently 
undergoing clinical trial• in the Far East conducted 
in conjunction vith Toyobo and Daiichi Seiyaku 
Phar .. ceutical of Japan. It• hepatiti• I vaccine 
viii •oon be •tartin1 clinical trials conducted by 
Connao:.ht 1 .. boratorie• (Canada). Intesratad 
Genetic• i• also .. kins fertility hormone• for 
huaan• (with trial• ••t to beain next year) and 
aniaal• and i• developing 1ub1tance• known •• blo.>d 
cell arowth factor• de•ianed to help p•tient• 
regenerate new cell• after 1uffering blood lo••· 
All of the company'• therapeutic product• ~hare •~ 
unconventional twist in .. nufacturing technolo1y: 
cloned 1ene• are arovn in •• ... lian-ti••ue culture 
cell•, rather than in aore coa.only u•ed b•cteria. 
Coapany 1cientiat• believe thi• .. y provide a 
bioch .. ical •ilieu closer to that of huaan• and 
ani•al•, thu• aiding in the 1ub1tance'• 
effectiveneu. 

Collaborative Re1earch currently ha• a nuab•r 
of DNA dia1no1tic tuu under development includii.., 
tho1e for ~dult polycystic kidney di•••••· 
Alzhei .. r'• di•••••• Duchenne'• Mu•cular Dy•trophy 
snd diabete~. Diaano•tic 1ervic•• in the co.pany'• 
licen•ed DNA refarenc• l•boratory are •lready 
1vail•ble for cy•tic fibrosis, detar•ining 
paternity, and 1110nitoring bone ••rrov tran•plants. 



Collaborative ha1 filed for patent• on tho•• Rfl.P• 
vith po11ible application• in the•• ar•••· 

Californian liotech.aology (Mountain Yiev, 
Calif.) ha• embarked on a heady adventure in probe 
technology. eo..pany 1cienti1t1 have reported 
fiadin& three .. rker• correlated vith 
cardiovascular disea1e, and the company ha• filed 
patenl applications for thea. 

Effort• are al10 focu1e<: on oacoaene probe• 
for cancer .. ,rker1. Here, everyone vould be 
iachaded in the target te1t population. Hovever, 
lons-tera realizatiou of thi1 potential vill be 
tied to the ability to localize the 1ite of the 
cancer. 

Cen-Probe i1 intere1ted in this area, too. 
The company signed a five-year agree.eat vith the 
Vi1tar Institute of Philadelphia in July for vork 
in the detection of oncogene• and oncogene-related 
product•. 

Cetu1 (Emeryville, Calif.) recently announced 
the develo.,.ent of an AIDS viru1 probe vhich 
illustrate• hov an ingenious innovation can endov 
DllA probe technology vith an edge in infectious 
disease diagnosis - a field d09inated by 
i .... noloay-based trsts. 'Olere is si11ply not 
enough infectiou• DNA (viral or bacterial) early 
in the cour1e of an infection to allov probe 
diagnostic• to COOlpete vith i111Unological 
methods. Cetus, however, found a vay around this 
probl-. 

The innovation leading to a c~rcially 
viable probe for the AIDS viru1 va1 a method 
developed by C..tus scientist• for amplifying DNA. 

The DNA amplification method has wide 
application, and the co.pany has already utilized 
it in the developeent cf DNA probe• for 
sickle-cell 1naeaia and vhite blood cell identity. 

A.aplificatic>n involves the addition of the 
20 base pair sequences flanking the target 
sequence to 1 den1tured •••pie. This is follJved 
by 1dditio~ of DNA polymerase and excess 
nucleotides in the fora of triphosphates. Newly 
created strand• serve, in turn, •• primer• through 
several cycles of aaplification. 

The DNA scarcity problem was aleo 
circuavented by Cea-Probe. 

The DNA-to-riboeoaal RNA probe gives the teet 
1 several thou1and-fold increase in 1en1itivity 
due to the greater abundance of ribos0111al RNA 
produced by aicrobes, as compared to their DNA 
output. Another advantage is that the rate of 
hybridization is froa four- to 10-timea faster 
u1ing the ribo1oaal target than i1 the ca1e with 
the conventional DNA-to-DNA probe. 

Critic• ••Y thi1 approach i1 not without its 
liaitationa. For one thing, it cannot be eaployed 
for viral diarnostic work becau1e viru••• do not 
have ribosOllH. 

Several cOftlpanies, looking to carve • niche 
in the infectiou1 di1ease diagno1tic1 ••rket, h«ve 
branched into other area• ueing probe technology. 
Integnted f'.enet ice h11 entered the food 
proce11in1 diaano-tic• 1rrn1 with its Salannrlla 
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probe and Enzo lioch- (llev York, N.Y.) is atilizina 
probe techaoloay for plant diagnostics. 

As the US population continues to age, g.,. 
di1ease i1 becoain& increasingly c011mDn. 
Approxi .. tely 10 per cent of Americans - 2J •illion 
people - shov evidence of periodontal di1ease, the 
leading cauae of tooth loaa for thoae over J5. 
About $4 billion i1 1pent every year to detect and 
treat these diseases. 

liotechnica International (Cambridge, Mass.) 
foraed a subsidiary last year, liotechnica 
Diagnostic•, to develop a DNA probe te1t to detect 
~acteria that cau1e periodontal diaeaae. lhe 
company h•• identified three type• of bacteria 
responsible for gua di•orders. Vorking in 
collaboration vith the For1yth Dental Cer.er of 
lo1ton, liotechnica expect• to have a 
laboratory-basrd test available, using the firm'• 
clinical lab in Caabridae, in early 1987. 

liotechnica Diagno1tic• is alao developing a 
test kit that viii allov denta~ profes1ional1 to 
perfor• the trst in their offices, thus peraittina 
the• to monitor thr success of their treat .. nt• and 
to evaluate less costly and less painful 
non-surgical thrrapir• (i.e. antibiotics) for 
periodontal di1orders. 

Lifecodes Corp. has spotted and clai .. d a 
vacant role in the theatre of DNA probe technoloay. 
lhe unoccufird •lot i1 the crime laboratory, and 
scientist• at the £1 .. ford, N.Y.-based c09pany 
expect criainologist• to avidly latch onto vbat 
could cause ~ revoiution in criae-detection - the 
DNA-Print. 

The 1- 'rint test can be utilized in alaoat 
any cri111 , ' de.anding identificatio1. of an 
individual troa body specimen• or re .. in1. 

n.e test, vhich depends on RFLP1, wa1 first 
developed in 1985. But the ••in advantage on the 
practical level came just thi1 spring vhe~ 
Lifecodes' scientist• demonstrated that the probe 
could finger individual DNA in a line-up ~r saaples 
of blood and 1emen. The company says the DNA-Pri..t 
i1 100 times 110re accurate than current te•t• vbich 
rel) on blood rrotein antigens. 

Right now, Li!ecodes offers the DNA-Print •• a 
service on a selective basis, vith 1987 eyed for a 
c ...... :ial debut. 

Re1earcher1 are uncovering nev opportunities 
for DNA rrobes at a rate that will keep coaaercial 
entrept;neurs busy for a long tiae to come. 
Recently a tea• of investigator• at Ceoraetovn 
University reported they had vorked 01t vhat .. y 
prove to be sn iaportant DNA probe for the alu1ive 
d~lt• viru• i•plicsted in carrier 1tate1 of 
hepatiti1. 

DNA probes see• de1tined to serve a1 diagnostic 
tool• for a number of disor~ers, the orisins of 
vhich •re only now beginning to be revee•ed in human 
gP.nes. for exaaple, one type of ekin cancer appear• 
to 1te• fro• ~ genetic origin. It i• even po11ible 
that aan:_c depreHion ••Y join the lilt of inherited 
di1es1e1 deterained by 1ingle gene•, thereby .. king 
it 1 perfect candidate for DNA probe diagnosi1. 
(Extracted from Genetic En,ineering Nev• and Kish 
Technolo1r, Septr.aber 1986 
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A llllA probe for the detection of Caapylobacter 

A rapid diagnoetic te•t for detecting 
Ca11pylobacter bacteria in etool• hae been introduced 
by Integrated Genetic• (Fraainghaa, tlas•.l. lhe nev 
Cene-Trak aeeay - a noni•otopic, DllA-probe-based 
teet - vill be .. rketed to clinical laboratories. 
It ie •aid to detect the pre•ence of Campylobacter -
a .. jor cause of •evrre gastrointestinal 
infections - in •tool saaple• in les• than 16 hours, 
co.pared vith 72-96 hours by culturing, the pre•ent 
te•t. (Source: C.eaical Week, 21 July 1986) 

AIDS infection detection kit 

Fuji Ole•ical will commercialize a kit to 
detect infection by the AIDS virus that vas 
developed by A. larpas of ea.bridge University 
(VIC). lhe nev teat provides a positive re•ult 
vithin a fev hours, and the only equipment needed i• 
a •icroacope. lhe test i• based oa the fact that a 
cell line taken from a leuke•ia patient is extremely 
susceptible to the AIDS virus. lhe cell• harbour 
hundreds of thousands of viruses, .. ting them highly 
antigenic and good at detecting the presence of AIDS 
antibodies. Ordinary •icroscope slides coated in 
Teflon have lO veils coated vith the virus-infected 
cell• fixed in acetone to expose the viruses. A 
drop of blood i• placed in a veil. lhe blood is 
vashed avay after one hour. Any antibody present in 
the blood viii bind to the antigen attached to the 
slide. A protein is added that vill bind to the 
antibody-antigen complex, and peroxida•~ attached to 
the protein can then be detected vhen 
aainoethlycarbazole is added. this ca.pound change• 
colour in the presence of the peroxidase. 
(Extracted from Nev Sci~ntist, 28 August 1986) 

Another posaiole target for interferon 

Preli•inary experi .. nt• vith g .... interferon 
indicate it .. y be useful in treating leoromatou• 
leprosy, a form of Han•en'• disease. While drus• 
that kill the lepr~sy bacterium are already 
•vailable, drug-re•istant •trains have recently 
appeared. 

There are tvo .. ;or forms of the di•ease, 
lepr01Satous leprosy and tuberculoid leprosy. In 
tuberculoid leprosy, the bacteria infect the body 
and the body mounts sn i-..ne re•ponee. In 
leprOISatou• leprosy, the asme bacteria are present 
but the body fail• to recognize them and .aunt • 
response. The tuberculoid for• is generslly •ilder 
snd only a couple of years of treatment are needed. 
Treat .. nt for lepromatous leprosy can la•t a decade 
or .ore, or for lif•· 

Carl r. Nathan of Rockefeller University in 
Nev York ~ity and researchers fro. several other 
institution• injected ga ... interferon into leprosy 
skin sores of six patients. The interferon resulted 
in a local i .. une response against the b•cteri• 
vhere there had been none. Because tuberculoid 
leprosy is •a•ier to treat, the resesrchers •ugge•t 
that gs .. a interferon could be useful 
therapeutically. (!xtrscted fro. Science Nevs, 
Vol. 130, 2 August 1986) 

ca ... interferon reported active in treating 
rheu .. Eoad arthr1t1s 

In preli•inary clinical studies in th~ 
U1tited States, 23 of 30 arthritic pmtient• receiving 
ga ... interferon injection• experienced a reduction 
in the com.an •y•pto.s ,f srthritis, such as swollen 
joints and joint tenderness. No patient• 
discontinued trest .. nt due to diaco•fort from tide 
effects. ln s •i•il•r trial in the Feder•l Republic 
of Cer•any, 24 of 40 patient• i•proved, reportin& • 
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decrea•e in pain and/or an increa•e in mobility. 
Biogen and it• FIC affiliate lioferoa have beea 
•tudying g.... interferon in the treatment of 
rt.e .... toid arthritia for over tvo year•, follovins 
the incidental ob•ervation of i•provement• in the 
relevant •J91PtOIUI in cancer patient• treated vito 
interferon. To date, over 250 people have 
participated in the trial•. (Source: Biotechnolo17 
Bulletin, Vol. 5, llo. 1, August 1986) 

Beta-interferon effective again•t hepatitia B 

According to the Japane•e Ministry of Health 
and Welfare'• Central Pharmaceutical Council Toray 
Industrie•' (Japan) beta interferon i• effectiv• 
again•t tvo type• of chronic hepatiti• •• The 
Ministry i• expected to give ita ~ormal approval fnr 
this application before the end of the year. 
Toray'• Feron brand interferon h•• been avail•ble 
•ince late 1985 to tre•t melanoma •ad a type of 
brain tumour. The product vas also found to be 
effective again•t Hiie aatisea positive chronic 
active hepatitis and DllA poly.erase chronic active 
hepatitis. (Extracted fr- Japan Econo•ic Journal, 
13 Septellber 1986) 

Cetus pl•n• European •ubsidiarz 

Cetus, the California-based biotechnology 
COllpany, i• to e•tablish a vholly-ovned subsidiary 
in Europe. The nev venture, EuroCetus, vill 
develop, .. nufacture and .. rket cancer therapeutic• 
in European .. rket•. Products which vi:l be the 
initial focus of the subsidiary are interl~ukin-2, 
tumour necrosis factor, colony •ti.ul•ting factor-I, 
h .... n monoclonal antibodie• and i-.inotoxin• for 
breast and ovari•n cancer. All these product• are 
either in human clinical trial• or late-sta1e 
preclinical testing in the USA. Ruman trial• of 
interleukin-2 are expected to •tart in Europe early 
in 1987. Cetus ~•• evaluated sever~l locatiun• for 
a development and production facility and expect• to 
announce a site for the unit later this year. Ia 
the long ter•, Cetu• expect• therapeutic product• 
vill flov both from and to the nev firm. (Extracted 
fro. European Chemical Nev•, 25 August 1986) 

Pro.iain1 drug• for treat .. nt of AIDS 

Antiviral •gent• knovn as nucleoside analogue• 
.. , be pro.ieing drus• for the treat .. nt of AIDS. 
Nucleoside analogue• have been ehovn to inhibit 
rever•e transcript•••, an enzyme involved in the 
replication of the AIPS viru•. They are 
atructurally •i•ilar to the cell's natural genetic 
.. terial and block viral replication by interfering 
vith DNA •yntheeie. The lational Cancer Institute 
recently completed a pha•e I trial on the nucleoaide 
analogue a&idothymidiae (AZT) and besan phaee I 
trial• on dideoxycitidine in late 1986. Some 15 of 
19 AICS patient• treated vith AZT •hoved 11easurahle 
improv ... nt, including •hort-ter• increases in the 
number and function of helper T cell•, vhich help 
protect the body asain•t infection•. The clinical 
efficacy and •afety of AZT are nov beins teeted in 
AIDS patient• at 12 •edical centre• u•in& a 
r•ndomised plecebo-controlled procedure. 

lurroushs-Wellcome, the US phar .. ceutical• unit 
of Vellcome, plan• to file a nev dru1 application 
vith the US Food and Drug Ad•inietration for AZT by 
the end of October. With fa•t-tr•ckin1 throu1h the 
re1ulatory procedure•, AZT could be on tho .. rket by 
January 1987. 

Neverthele•a, US health official• ad•it that 
AZT i• not • cure for AIDS but .. rely a palliative 
thet ea•e• 1ympto.1 and extend• patient life. 
llurin1 th• six-month study, petienta receivins AZT 
euffered fever infection• •nd sav i•prove .. nt• in 



~ rt•poa8•s • ..__ia, a eeri- aide effect of 
tile •naa • .ay li•it it• ••aa•. 

t1'e campany ••y• it vill supply the dra& to 
AIDS victU.. •afferinc from pne ....... ia linked to the 
•isease free of charce, bat vill -t be •oin1 the 
.... for &IC patienta. 

Bov AZT -rb i• •till -dear. The cooopoonad 
i• ]'-azi•o-l'-.leoaythymidine. It va• fir•t 
i•olated by cancer reaeanher• in the •id-1960.. 
Althoacb-A?T failed to help cancer patient•, it va• 
•"- to hi .. er a vira•'• reprodactiYe proceH. 

Aa inva•inc AIDS vira• inject• it• ovn cenetic 
identity, in the form of all&, into a certain type of 
T-cell - oee of the cell• in the h .... n i ...... e 
•J•t-. ~sine an en~yme, rever•e tran•criptase, the 
virus directa the llJIA to replicate it•elf into tvo 
•tra ... of DllA that become the nev blueprint• for 
the infected cell. The cell - maku and eapeb 
more viraa, then dies. 

AZT h an analope of thymidine, one of the 
aacleoaidea that ia a buidling bloc.:k of DllA. It .. y 
vork by aabatitatin& in form but not in function for 
the real thiac, ao bloc.:kinc reverse trana~riptaae, 
and foilinc the viraa' building plan. Sc:ientiat• 
-te that AZT •l•o cro•ae• the barrier betveen the 
circulating blood •y•t.,. and the brain, tlbich means 
that it micht be effective ia coiabatiac infection 
there. 

British re•earcher• are vorkinc on vhat they 
clai• to be the most potent anti-viral •seat in the 
vorld. Studie• ia the laboratory •hov that the 
ch-ical is ten ti•• better at de. troying the 
reproductive capacity of the AIDS virus than AZT. 
The researchers have begun to te•t the co.pound on 
ani .. la to •ee hov toaic it ia. Clinical triala on 
h-n• ahoald follov neat year. 

The identity of the chenical, a natural 
cCllapOUllll that vas diacovered by acientiata in 
C.lifornia, re.aina aecret. Patent• on it have only 
recently beea filed by the ovners of the licenaing 
righta, the biotechnolocy firm Porton 
Internatioaal. Thi• veek, the company revealed that 
the Covernnent'a Centre for Applied Microbiology and 
le•earch, part of the Public llf!alth Laboratory 
Service •t Porton Dovn, ia teating the co.pound on 
strains of the AIDS virus taken frOll people living 
in central Africa. The centre ia lookin& for cluea 
as to how the compound affects the AIDS virus. It 
•eena to vork by blocking the virus'• reverae 
tranacriptaae, an enzyne that is eaaential for the 
.. nafacture of OKA fr011 viral lltA. •~•earchera only 
bacan to discover the effect the co.pound had on the 
AIDS virua five month• a10. The molecule is not a 
protein, and it1 detailed atructure vas a .y1tery 
until a ahort ti .. ago. (Extracted frOll Chet9ical 
and Encineering Neva, 11 Auguat 1986, •ev Scientist, 
25 Septellber l986 and European Chemical "-v•, 
29 Septenber 1986) 

Crovth honoone trial• to begin 

Dr. lovaraki and colleague• at the Univer1ity 
of Kttyland School nf Medicine are co-ordinating 
national triel1 to treat unusually ••all children 
vith the fir1t 1ynthetic grovth hormone to be 
che•ically identical to the neturel aubatance 
produced by the pituitny gland. The synthetic 
horMOne wae develop~d in Iarael in the laboratoriea 
of Nev York-ba1ed Bio-Technology Cenerel Corp. Th• 
Kerylend re1eercher1 have el10 dcvi1ed a MOre 
een1itiv1 te1t r.~thod for detecting growth hor•one 
daficient children, in which the patient wean a 
portable pu•p th•t cnntinuou1ly re111C1ve1 blnod nver a 
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24-hoar period. Teat tubes are ~hanged every half 
hour, and the hor.one levela are averaged. 
(Source: Genetic Engiaeerinc llevs, September 1916) 

llillerian inhibiting •ubstance to be t••ted 

Biogen's llillerian inhibiting •ubstance (MIS) 
vill be te•ted again•t aeYeral types of fe.ale 
reproductive tract cancer• at Ka••achusett1 ~eneral 
lloapital. MIS, produced via genetic engineering 
technique•, is produced naturally in .. 1e embryo• 
and cauaea the for.atioa of precursor ti••ue to 
fe.ale reproducti•e or,£n8. In fe.ale embryos, 
llillerian duct cel_la gr;,v to form the fe.ale 
reproducti•e •J•ten. lecau•e KlS •upprease• the 
grovth of e8br7oaic, fe.ale reproductive •y•t .. 
cella, it .. y also inhibit tuiaoar 1rovth in .. ture 
cell• of t&illerian duct origin. It .. y be a 
suitable trea!.ent for endonetrial, fallopian tube, 
cervical, ovarian and waginal cancer•. Laboratory 
•tudies uaing natural MIS indicate that the protein 
inhibit• the grovth of h .... n cancer cell line•, 
principally fr011 patient• vith owarian cancer. 
Biogen i•olated the human gene that governs 
production of the protein and in•erted it into 
ani .. l cells. The in•erted geae then directed the 
ani .. l cells to produce KIS. 

Uatil nov researchers have been able to carry 
out only li•ited •tudie• into the effect• of MIS on 
tU110ur• because the protein ia produced in trace 
quantitie• and di•appearl shortly after birth. They 
did find, however, that in Yitro, MIS reduced 25 of 
28 ovarian tuiaoar•. 

Cancer of the reproductive organ• are third 
only to brea•t and lung cancer• •• a cause of death 
from .. lignant di•ea•e in vonen. Armed vith a mean• 
of producing unli•ited aupplie• of the fetal hor.one 
by genetic engineering, scienti•t• can nov begin 
larger trial• vith the sub•tance. (Extracted fr011 
a. .. ical Marketing Reporter, 16 'une 1986 and 
Nev scientut, lo Jul7""'1JR) 

Clinical trials to begin for CK-CSF 

Sandoz, the Svi11-based drug• c011pany, ha1 been 
given penais•ion to coniuct h ... n clinical trial• 
for granulocyte-monocyte colony stimulsting factor 
(CK-CSF) in the US. The US Food end Drug 
Ad•inistration ha• nov co.plated ite reviev of the 
inveatigational nev drnJ!: filing for the gene-apliced 
b ... n protein. 

Under licence frOll Genetics Institute, Sandoz 
vill te•t CK-CSF in the treatment of blood cell 
deficiencie• such as those caused by cancer 
chemotherapy, radiotherapy, AIDS and apla1tic 
anae•i•. Genetics Institute provide GK-CSF for the 
pre-clinical studies and viii •upply .. terial for 
the hunan trials. (Source: European Chenical •~vs, 
l September 1986) 

8iotechnology to find cos .. tic application• 

Already used c0tm0ercially as an aid to eye 
1urgery, the natural polymer hyaluronic acid (Ht.A) 
could find vide •pplication in cos .. tic for•ulation• 
a• a 1110iaturizing agent providinc a low-cost 
production route can be found. 

A co•plex •ucopoly•accharide, Ht.A i1 
conventionally obtained frOll cocksco•b• and 
u•bilical cords. lacteri1l fer .. ntatinn route• have 
also been looked at lately. The polymer occur• in 
the akin, where it bind• water. A• the akin age• 
and wrinkles the Ill.I\ content decreuu. lnclu1ion 
of llLA in •kin creaoH is thu1 prnject.d to have a 
beneficial effect. 



Althouch the pol:r-r in iu so~li- Hlt foni 
baa heed tried in coaiaetice, epplicetion is li•ited 
by the product'• very hich coet - •• ...ch •• 
&2.~4,000/lr.ilocr... Jean-Paul Sechetto ~f 
lattelle-<:ene•• reeearch centre hes been de•elopinc 
• cheeper eubetitute vith ei•iler veter-retention 
propertiee. 

The atertinc point of the lettelle vorlr., which 
ie etill at en early etece, is the chemical 
ei•ilerity between RI.A end chitin, • natural 
polyseccheride which occur• in the ehella of crab• 
end other cruataceena. Chitin ie alreedy produced 
camooercielly from rhellfiah in Jepen and i• 
•••ileble et • cost of &S-10/ltiloer... Several 
coa11ercial application• ere under inveatication. 

The moet eicnificant difference between HLA and 
chitin, in Sachetto'• viev, ia the abeeace of a 
clucuronic acid structure in chitin. the lattelle 
ecientiat• converted chitin into an llLA eubatitute 
ueinc a eelecti•e oxidation proceea. 

Carried out in one etaie under •ild conditions 
vith high eelectiYity, the selective oxidation 
proce•• converted a pri .. ry alcohol group on the 
chitin molecule into a glucuronic acid mniety. 
Different grades of products vere produced by 
•arying the reaction conditione. 

C:O.perison of oxidized chitin vith sodi
hyaluronate and commer~ially-ueed moieturizing 
agent• ehoved that the t1IO polyeaccharide• both 
acted as moisture buffers vith Yery ei•ilar 
veter-retention capacitiee. Initial in•eatigatione 
of oxidized chitin in elr.in ere .. gave a IHIOOth, 
homogeaeou• reeult, Sachetto reported. Safety teat• 
need to be carried out before the product ie 
commercialized a• a coa81etic ingredient. 
(Extracted froa European a.e.ical Neva, 
29 September 1986) 

Livestock application• 

OMA cocling for •accine •iru• 

"o••gene (Houeton, TX) ha• de•iaed • vay to 
brand DllA ao that later generation• of a virua can 
be eaeily detected vith a DllA probe. the coding ie 
ineerted into the viral DNA where it vill not 
interfere vith the orgeni .. or cocle for any protein, 
but is still paaaed on to aucceedinc generation• of 
the virua. The company will uae the code• on a 
genetically-engineered virua that ia the baae for a 
cattle and hog vaccine. That vay, if a far11er 
claiaa ~ia herd became aick after being vaccinated, 
the coapany c~n easily detect whether ita product 
vaa at fault. Jn addition, gover1111ent inapectora 
can uae a probe to deter•ine whether ani .. la have 
antibocliea to a diacase becauae they vere vaccinated 
or vere expoaed to th~ ~iaea1e. (Extracted fron 
Bu1ine1a Week, 9 June 1986) 

Vaccine again1t foot-and-.outh di1eaae 

Eli Lilly haa developed a aynthetic peptide 
containing two part• of the foot-and-nouth diaeaae 
virua coat protein for u•e •• a vaccine. The 
peptide .. tchea ••ino acid 1eaidu~• 141-ISS and 
200-213 of the foot-and'"lllOUth diaeaae viral coat 
protein. Preli•inary ·~~•4 ahov the vaccine to be 
100 per cent effective. Conventional vaccine ia 
•ade froa killed virus, and there i1 aDtle riak of 
conta•ination. (r.xtracted from Che•ical Week, 
:lS June 1986) 

Tran1genic ah<!ep and foot rot v.tcdne 

A~ttrallH acient i1ta et CSIRO, the An•tralian 
!'.overnnent 1 a reHarch organization, h8Ve prnduced 
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what they describe aa the vorld'a firat 'traaageaic 
aheep', which"they expect to be up to 50 per cent 
larger than normal sheep. Tbe tranagenic aai .. la 
were created by inaertiag a gene for aheep crovtb 
hormone into a female embryo which vaa then 
i•plaated in a aurrocate mother. CSIRO hope• to be 
able to extencl ita achievement by e•eatually 
traneferriag genes promoting, for ex .. ple, vool 
grovth ancl diaeaae re,iataace. 

CSIIO ecieatiata have also developed a 
racoabinaat vaccine againat foot rot in aheep, which 
ha• already been teated. Tvo biotechnology 
companies, liotechaolo17 Australia and 
Arthur Webster plan to put the vaccine into 
commercial procluctioa vithia tvo years. 

Tbe technique involve• transplanting a 
bacterial gene, which codea for tbe fil ... nt• on tbe 
foot rot bacterium'• aurface. Tbeae filament• are 
extremely important in the trana•iaaion and 
dewelopment of foot rot. Tbe bacteri.,. Bacteroidea 
aocloaua, liwea in the hoof of tt.e aheep and atrLke• 
c-nly in vet conditions. the bacteri ... then 
attache• itself to the aheep'a hoof through hair• or 
fil ... nt• and cauaea the ani .. l to create antibodiee 
to defend itself. The antibodiea vill not vork if 
they bave newer prewioualy co.e into contact vitb 
the bacterium. Conventional vaccines contain theae 
filament• to allov the ani .. l to develop reaiatance 
to the bacteria. 

However, in the laboratory, the bacteria grov 
alovly, .. king it difficult to produce sufficient 
quantitiea, and also .. ting the vaccine extrenely 
expensive. Uaing the nev technique, the filanent 
gene vaa traneferred into a fast-groving bacteriua, 
Paeudomonas aeruginoea, vhere it was engineered to 
produce the fila.enta vhich fora the baaia of the 
vaccine. 

The acienti1ta aov believe that the technique 
can produce vaccine• acainat other bacteria vhich 
have ai•ilar fila.ente, euch •• the sonorrhea 
bacterium, and against Paeudomonaa aerucinoaa, which 
iteelf attacks people. (Extracted froa 
liotechnolo17 Bulletin, Vol. S, No. 6, July 1986 and 
Nev Scienti1t, 3 July 1986) 

Nev biotechnology facility for livestock 

International Minerala and Chenicala Corp. i• 
to build a $100 aillion biotechnol~gy facility. 
ly 1988 the production centre vil& .aka ani .. l 
growth product• including the porcine crovth 
hormone, aonatotropin, uaing technology licented 
froa Biogen. IMC ia focuaing ita reaearch effort• 
to find nev coapounda to enhance the utilisation of 
nutrient• consumed by aninal liveatock. (Extracted 
fr09 European Cheaical llev1, 7 July 1986) 

Vaccine for poultry 

Vineland Laboratoriea ha• developed a 
coabination killed-virua v1ccine for buraal and 
Newcastle diaea•e• of poultry. The US Depart .. nt of 
Ad•iniatration has iatued a conditional licence for 
the vaccine. luraal attacka a chicken'• i..une 
ayatea, and • strain of the di1ea1e baa developed 
that i1 re•iatant to existing vac~inea. Nevcaatle 
ia a viral upper respiratory infe~tion of chicken1. 
(Extracted fr09 Cheaical Week, 2S June 1986) 

French develop rabie• vaccina 

French retearchera hava developed a genetically 
en1ineered vaccine that can ba ad•ini1terad in tha 
vi Id to c-bat rabiH, a diHaae that kill a 
thousand• of d01Hatic ani••h and Hver~I peopl1t 
each v••r. 



T1le ecientht8 eKpreeeed hope that the aev 
veccine voald confer iamunity oo enough vild ani .. le 
to control the epread of the diee•••· Wild eni .. le 
eerYe •• the .. jor reeerYOir of the rabie• virue. 
1he new vaccine, vhich can be ... inietered in bait, 
coaei•t• of a genetically altered vaccinia viru• 
bearing a protein found on the rabiH virua. 1he 
virus in the vaccine trigger• the ani .. l'• i ... ae 
•y•teia to produce antibodiee againet rabiea, thereby 
protecting the ani .. 1 from infection. 'lhe vaccine 
vinaa doee not ha .... the ani .. l. 

Developed by the French ge..,,tic engineering 
company Tranegtae in Straebourg, the vaccine viii be 
c-rcialbed by llfriem: of Lyons. French 
regulations require approval of field trial• by the 
•iniatrie• of health and agriculture, but llfrieux 
hH -t so far applied for pe .... iHion. The cc.pany 
ha• •applied vaccine for te•t• by the Vietar 
Inetitute in Philadelphia, but uee of the vaccine in 
the wild ia likely to take place in Europe firet. 

The ecienti•t• said they had aucce••fully 
te•ted the vaccine in fOKe•, the predominant 
carrier• of the dieease in Europe. Skuak• and 
racoona are the predominant carrier• in the 
United State•. (Elltracted froo Nature, Yol. 322, 
24 July 1916 and International H~Tribune, 
7 August 1916) 

llonoclonah for early detection of canine 
heart-rm 

Canine heartvorm i• a di••••• which affect• 
70 per cent of dog• in the •outhern US and i• 
•preading to other part• of the country •ncl to 
Canada. The Canadi•n coopany Allelix h•• developed 
monoclonal antibodie• againat the cau•at1ve 
org•ni .. , Dirofilaria i .. iti•, which it hope• viii 
via a aignificant •hare of a .. rket eati .. ted to be 
-rth over $60 •illion. The di•e•ae, which can be 
fat•l, develops •lowly and extenaively d ... gea the 
affected ani .. l'• internal organ• before any 
external •r-rtooa •hov. Current teata look for 
•icrofilariae in the ~lood of infected dog•. n.e 
problem i• that 35 per cent of infected dog• .. , 
harbour the adult worm• without h•vin~ aicrofil•ri•e 
circulating in their blood. Allelix cl•i•• that 
rapid enxyme i .... no••••Y teat• baaed on it• 
mo-clonal• viii aignificantly iaprove the 
•itu•tion. (Source: liotechnologr Bulletin, 
Yol. 5, lo. 5, June 1986) 

~it• to di•gnoae f i•h di••••• 

furunculo•i•, bacterial kidney diaeaae, and 
enteric redmouth are three of the infection• th•t 
fi•h farmer• viii be able to detect more quickly 
than before by using dipstick teat• to be .. rketed 
shortly by Aquabio Ltd. Baaed on highly specific 
llOllOClonal antibodle• .. rried to an enx111e-linked 
i .... noaorbent ••••Y (!LISA) ayat ... the kit1 vere 
developed by Brian Austin ~f Heriot-Watt Univer1ity, 
together vith acientiata at other institution• in 
Edinburgh, including lio•cot Ltd., which v•1 
e•tabli•had by Reriot-Vatt anl Edinburgh 
univeraitie• in 1913 with financial •upport frOll the 
Scotti•h Davelo,..ent Agency. lio•cot ha• now 
launched Aquabio in collaboration vith Aquaculture 
Vaccine• Ltd. of li•hop'• Stortford in !ngl•nd and 
i• the f ir•t lriti•h COllP•DJ to .. ka and .. rkat f i•h 
Yaccinea cOlmlllrcially. 

1he Aquebio aethod doe• not require 
•ophi•ticated equip.eat auch •• • 
1pectrophotoaeter. It take• juat 25 •inuta1, u1e1 
aabiant temparatura1 for incubation, and need• only 
tap veter for the vaehing atap1. (Extracted fr1119 
lio/Technology, Vol. 4, June 1916) 
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A&ricultural application• 

Nev develo!19ent• in biotechnolo&J vill have 
.. jor effect oo future of biopeaticide• 

lntereat in biope•ticidea i• 1rovin1 vbile 
aarocbemical• deer•••• in public favour. Recent 
innovation• in biotechnology are expected to 
aubatantially increaae tbia intere•t and to have a 
.. jor i.,.ct on the comaercialization of 
biope•ticides. Oii: consultant•, liotechnoloay 
Affiliate•. i• ex .. inina tbe current trend• in tbia 
field. 

_ The agrochemical indu•try, worth $15 billion in 
-rldvide aal~•, i• cooing up aaain•t increa•ina 
pre•aure froo environmental croups and a public 
concerned about the potential haxard• that che•ical• 
po•e to non-tar&et organi..,. and the environment. 

Useful nev chemic•l• for peat control are 
becooin& harder to find and the develo,..nt of 
bioloaical reai•tance in the target oraani ... is 
•horteniaa the .. rketable life of thoae currently in 
u••· 

The agrochemical induatry is bein& forced to 
coa•olidate into larger unit• due to riain& a.u 
coat1 and the increa•ing expense of extensive 
toxicoloaical teatiag. Biological product• baaed on 
•icro-oraani• .. are therefore receivin& much 
attention, a• they pre•ent a ••fe and specific 
alternative to •ynthetic chemical peatiridea. 

Although there ha• been a hi&h volume of 
research in the public sector for ... , yeara nov, 
the output of biopesticide product• i• •till 
relatively ... 11; the eati .. te for annual salea ia 
only $20-40 •illion, 95 per cent of which ia 
lacillu1 thuringien•i• (It). Strains of thi• 
•porulatina bacterium produce a cryatalline protein 
which i• toxic to various apeciea of Lepidoptera and 
Diptera. A1 yet no •icrobial pesticide ha• had any 
real comaercial i•pact; their li•itation1 are • 
variety of interacting factore rengin& fr.,. proce•• 
developaent and formulation problem• to •lov kill, 
dependence on environmental condition• and narrow 
boat-range. 

Even •o, the de.and for alternative• to 
che•icali he• never been greater; but are therP. 
adequate .. rket opportunitie• to ensure the 
commercial viability of biopeaticide1? One of the 
biageat .. rket• for biopeaticidea in agriculture va• 
control of in1ect pe•t1 on lraaaicae. However, 
eynthetic pyrethroida have taken virtually all thia 
.. rket due to aub1tantially lover co1t1 to the 
user. lleverthele•• there are aerveral potential 
niche• vhich could be exploited by biope•ticide,: 
diaeaae control (aapecially on grape• and peanuts) 
and weed control for exa•plft. With reference to the 
latter, there era currently t- mycoherbicidea on 
the .. rkat: Collego (llora•, US) baaed on 
Colletotrich... oeo• roidea against Northern Joint 
Vetch and Devina Abbott Llboratoria1, Chicago, US) 
egainat Milkvina veed of citru• in Florida. 

Other potential .. rkat1 that could be 
1uccea•fully exploited by biopeaticidea are those 
which era lea• aen•itive to coat, for ex .. pla 
... aity area• and park• and the public health 
•actor. Hera, use of the chaapaat pa1ticiG• 
••~ilable viii not be a critical requireaent if 
public tafety and health are at ri1k, Another vary 
pr011iaing outlet for biopa1ticidaa i1 in anclo1ad 
anvironaent1, vhara the crop to be protected ia of 
high value and raaiatance to cheaicalt it an 
increa1ing probl... luch anvironaant1 can be 
.. aipulated (in term• of ta•peratura and humidity) 



to proYide the ideal conclitiona for optiaal uae of 
aicrolliah. 

lla•J of the liaitatioaa vill or ca• be 
alle•iated b7 aonl technique• ia biotechooloey, 
auch aa cenetic engineeriac. Due to the riae ia 
aicrobial canetic r••••rch, there ha• been auc:h 
aucc••• ia elucidatinc detail• of cene atructure a .. 
ce- etpreaaion. 

Such exteoain -lecular at,..iea of It haft led 
to atraio iapro-nt •ia ncoabioatioa a .. 
coajusation (aa vell •• the -r• traditional 
acneaiac -thodd. llecOllbinaat Diii. techni.-• are 
beiaa oaed to inaert a It toxia cane iato a 
differeat aicrobial hoat;" •• a -•n• of i11Pro•in1 
toxicitJ ia the field or to direct actiYitJ in a 
particular ecolo1ical area. 11o .. anto haa 
1eneticall7 ea1ineered aoil-inhabiti•c Paeudoao ... a 
to produce Bt eadotoxin, ia order to direct the 
i .. ecticida.-acti•ity to the feedia1 aite• of the 
taraet i .. acta (cotYOraa). 

tlooaanto ia, hovenr, facinc delay• to field 
teatinc, •• the En•iroaaental Protection Ageacy 
(EPA) hH requeated that the fira aubaiu -r• data 
on the peaticide'• potential effect• oa aon-tarcet 
orcaai ... auch a• hoaey bees. lle•ertheleaa, 
tlooaanto is still purauiaa other aicrobial research 
proer....ea iacludinc a search for aeaatocidal 1•ne• 
to traaafer to atraiaa of Paeudoaoaaa floreacena 
that lin oa the roots of •OJ• bean. 

llJcocea Corporation and other• ha•• diacoYered 
nev atraina of It vith direct actiYit1 acainat 
coleoptera3a (p;;•ioua atraiaa ha•e onl1 been 
effecti•• a1ainat species of Lepidoptera a .. 
Diptera). Thia i...ediatel7 videaa the It aarket to 
other economically i..,.rtant apeciea such aa the 
boll vee•il (Anthonomua grandia) aad the Colorado 
potato beetle (Leptinotaraa decealiaeata). llJcocen 
haa alao aucceaafully cloned a It toxin cane into a 
Paeudoaoaad and receiYed peraiaaion DY•r a year a10 
to teat the reaultaat recombinant (thouch dead) 
peaticide. 

lfoa-reeoabiaant technique• are alao ahovioc 
proaiae aa va1• of proaotinc nev aore potent 
It atraina. Ecocen ia eaployinc conjucal tranafer 
Ii"chniquea to replace lea• actiYe toxin canes of 
It Yar kurataki vith aore acti•e ones. The coapany 
vaa 11•en pera1aaion to teat the peaticide in eicht 
US states acainat bollvoraa and budvoraa. The 
ad•anta1e of using auch non-recoabinant techniques 
is that they do not raise the aaae reculatory iaauea 
a• does the release of recoabiaant strains. 
Bruce C.rlton, Yice-preaident of Ecocen, sees 
bacterial conjucation "•• an exact parallel to 
traditional plant breedin1". 

Plant Genetic Sy•t .. • ha• ceneticallJ 
engineered a cena froa It into tobacco plant• to 
aaka th .. inaect-reaiatiiiit. !xpreaaion of the cena 
ahova that the technique ha1 potential for uae vith 
iaportant crop plant• (aapecially •• the cane codin1 
for the in1ecticidal protein i1 1tably inherited). 
An?ther approach i• bein1 taken by Boulter and 
co-vorkar1 at Ourh .. UniYer1ity who are i1olatin1 
and cloninc the 1enea encodina in1ect anti .. tabolic 
proteina (lectina) frOll 1arden pea Phna aatiYua and 
French bean Pha1eolua Yulfari1. They hope to uae 
aodifiad Ti (tumour iaduc a1) pla1aid1 of 
Agrobacteriua tUMCfaciaaa (the cauaati•e orcania• of 
Crovn call dl1aaae la .. ny hi1her plant1) to 
tran1fer the lectia a•na• to au1ceptible crop plaat1. 

A 1iailar DWA tran1fer 1y1ta• u1in1 
A. tuaefaciea1 h•• racaatly bean de•aloped in 
loblolly plna (Pinu1 taeda), a 
c .... rcially-iaportaat 1pacia1 a1ti•• to the 
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aoutheHt USA. Such 1enetic en1i11eeriq ia 
eapecially uaeful in foreatry litec:auae a~ecific 
senetic chances could be aada ia a abort period of 
tiae coaparetl to coanntional plaat br ... iq, thua 
eaaoriac early fioaacial reverie. 

Another example of the potential for 1enetic 
encineerina of biopeaticidea coocenu the control of 
Crovn &all diaeaae OD 1rapeYinea. the diaeaae, 
cauaetl by A. tuaefaciena, decre•••• yield and cauae• 
unai1htly t--..ra and oftea the only aolutioa ia 
deatruction of the infected crop. A bacterial 
atraia (J7l) ha• been iaolated Mhich inhibit• 
crapaYiDC patbo1ena wia productioa of a toxic 
c_oapoaad <•1rocia). Ceaetic eaaiaeerina vill be 
aeedetl to cure the atraia of ita Ti pl•-i• prior to 
aateaain field triala ia caae it pro•e• to be 
patboeenic to other plant•, althoush it doea oot 
cauae call foraatioa on wiaea. The c•ae codiaa for 
acrocia productioa ia J1l -y titan be eaciaeered 
into a different atraia po•••••iac -re effactiYa 
coloaiaatioa abilitiaa. 

Such nonl biotechaoloaiea ha•e causetl aa 
iacreaaioc nuaber of lar1e c...-aiea to take aa 
acti•e intereat ia biopaaticidea. lCl haa beea 
recruitiac It acienti•t• while Abb!!ott Laboratoriea 
is innatiai""oYar $20 aillion ia a nev reco•ery 
pilot plant for ita cheaical and •aricultural 
product• diYiaion. The aev facilities viii be used 
for the productioa of biorational and c•aetically 
••cineered product• iaclodin1 aicrobial i .. ecticidea 
and biolocical herbicide•. 

lloveYer, it haa been aaid that fiaclin1 • 
biopaaticide ia liable to be far eaaier than th• 
aubaequent proc••••• of scale-up and aellinc the 
product. Thia baa been eapaciall7 e•ideat vith 
recard to the coaaercialiaatioa of ent.-patho1enic 
fua1i. Despite intenae reaearcla intereat, only four 
funcal products are on the aarket: Yertalec aad 
Hycotal (Microbial lleaourcea), Colle10 ailCI De•ine. 
Thia ia because ch .. ical peaticidea still r ... in a 
cheaper and aore reliable control .. aaure. 
Conatrainta on production are coat, proceaa 
difficultiea, ahort •helf-life (cold storaa• ia 
often necessary) aad 1pecificity (liaited .. rket). 
!nYironaental reatrainta auch aa teaperature aad 
huaidity requireaent• are alao a problea both duriac 
production and application; and finally funci are 
often alciv to kill. 

Current reaearch in biotechaolocy is vorkia1 
toward• overcoaina theae conatraint• uainc 
technique• of strain iaproveaent. For inatance, a 
new 1train of Yerticilliua lecanii ha1 been 
developed by Jane Drgaaond and vorker1 at Kins'• 
Collese, London, which i1 reported to be 10 ti .. • 
-re infecti•e than pre•ioua i1olat••· Ceaetic 
8Utation and •election can i•pro•e the toxin yield 
of aany funcal p•thocena aad the uae of aubaera•• 
fermentation and chan1•• ia dova-1tre .. proceaain1 
viii furthar iapro•• th• production of funsal 
pHticidH. 

However, the very f•ct that tha 1ucceaaful 
development of aicrobial• .. y depend on the u•• of 
recOllbinant DWA technoloay .. y itself becoae a 
conatraint. R6D coat• ri1e aubatantially and 
1ecurin1 approval and reaiatration will certainly ba 
aore difficult. The financial requir ... nta caa only 
be .. t by larse coapania1; ao collaboration ia the 
anaver if the ... 11er coapaaie1 and their aciantific 
expartiae are to 1urYiYa. 

le1i1tration of biopeaticida1 i1 both ••pan1i•• 
and ti .. con1uain1. A• the re1iatratioa procea• 
account• for part of the patent life there i1 an 
econ011ic nece11ity for iacraa•ad profits par 7ear 
and hiah profit• in the early 7ear1. Tha nuaber and 



variety of .. rkets which caa supply these 
~ir-t• are therefore re4uce4. lhe aeaior 
vice-preaideat of ~D at lloeaaato has bee• ..-oted •• 
sayiac: •1f it cet• delaye<I .uch loacer 
u .•. nc.tator:· approval). -·re juat coiac to ... it 
dewelopiac aicrolial pesticides•. 

lhe uacertainty •~Jut reciatratioo of aaturallJ 
occurriac aicrobea is fiaall7 llieinc reaobeii, •• the 
cuideliaes for Ult ... US reculatioos are DOV vorki•c 
aod e-hiq. C.ideliaea for the releaae of 
recomltiaant orcaai.- an in preparati- aod i• fact 
the laatitute of Yiroloer ia Oaford has receiwe<I 
peraiaaioo to release a ceaetically-tacan virua 
... ich killa caterpillars of piae aoth (Paaolia 
.!.!!!!!!!!>. a peat of lodcapole piae. ----

Public 10CH1vill is vital to the future of 
ceaetically •nciaeered pesticides. 'Ihe receat, 
videl7 publicized, cootrowera1 OYer field testa of 
eaciaeered frost protectiwe aceata (Paeudoaooas 
fluoresceaa a .. P. •1riaaae) vas •caravate<I •Y the 
co.paay t•-lwed. Allvaoced Geaetic Scieoce•. 
refusin& to disclose the locati- of the plaaaed 
trials. llheD residents liviac close to the prc~s...t 
site foand -t, the aubse.-e•t uproar led to a baa. 

A study °" this subject is bei•& c.,..iled. 
Details froa liotechaoloey Affiliates, PO lox I, 
Checkeadoo, laadins, Ult. (Source: European 
Ch-ical llevs, 22 Sept.-..r 1'16) 

Disease resistant peach plants cultured 

Dr. Freddie Ha-.erschlac, a plant ph7siolo1ist 
vith the US Dept. of A&ricuiture'a A&ricultural 
aesearch Serwice, has produced a peach tree cultivar 
that resists infecti011 b7 :lanthoaonas c .. pestris 
P· v. pruni, a bacteri.,. that causes black spots on 
the fruit and eventually kills the trees. 

After repeatedly e•posin& 400 cslli to the 
bacterial to•in, Dr. Ha ... rschlac isolated tvo 
survivors. Froa these calli, she produced clones 
whose plantleta yielded resistant saplin&•· 
Dr. Ha...erschlag .,.ployed the tissue culture 
technique rather than genetic .. nipulation because 
it is auch easier to recenerate a plant froa a 
callus than froa a ainsle cell. She i• hopeful that 
the technique can be ap~lied to citrus trees to 
:nduce resistance to a bacteri.,. which cause• citru• 
canker vhich causes the fruit to fall pr ... turel7 
and is, at present, incurable. The diseaae is ao 
contacious that exposed •• -11 as infected trees 
aust be destroyed. 

Cloned •paci.ens of the diae•1e-reai•tant Pf!•Ch 
tree• are currently thrivin& in hothou••• in 
llorth Carolina. Over the next tvo years, the tree• 
vill be planted outdoors and should bear the firat 
black 1pot resistant peach crop in 1988. (Eztracted 
froa Cenetic Engineerinc Nevi, Septeaber 1986) 

laproved toaato 

:>NA Plant Technology has been &iven a Plant 
Variety Protection certificate for a 
biotechnoloitically-produced to.ato vhich hH 
20 per cent hichar 1olids content than any other 
c09llM!rcially 1rovn toaato. The certificate cives 
PllA Plant Tachnolosy the exclusive risht to exclude 
othar1 froa 1allin10 raproducins, i.,ortinc, 
exporting or cro11-braadin1 the variety for 
II years. DNA Plant Technolosy vill 1•t a 
percentage of th• raw ••terial and proca11ing 
Hvin11 •ccu11111lat•d by C•apball Soup, which fundd 
the rf'•••rch. TI1e nev tnaato vaa produced via 
•oaeclon•l variation. 

NPI (S•lt Lake, UT) viii ba1in ••rkatin1 •••d 
for • nev tn•Hto th11t hu • built-in in•act dafanca 
produced 1enetic11lly, frna aena• borrowed frna • 
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vild t ... to plant. The c..,.., said it use<I ceeetic 
pr.._ techaoloay that allows •ree<le•• to identify 
plant seaes in the la .. ratory rather thaa haviac to 
vait .. til a plant is full crova to see llhat kiod of 
geaetic traits it diaplaya. 'Ihis re<luce• the aumller 
o( 1r-iac se••-• aee<led to •evelop a ...., le9etic 
variety. The nev t ... to is one of the first 
c-rcial fr•its o( the aev DllA pr.._ techaoloe1 
aod illHtrates h- it caa •peed dewelo,..eat o( ,.... 
varieties. •Pl's aev coaaercial, pest-resi•taat 
t ... to vas produced ia (-r snerat •-• of 
croH_.r--'iac ia the sreeai.-e, c.,..are<I vith the 
1-12 &e9erations of cross-.renias in the field that 
c-veati-1 -thods -ld have r"•ired. Pr.._ 
libraries for -Ions, cucumllers. cabltage, •roccoli 
aad peppers are also in develo,....t. (Extracted 
vith peraission (r- Ch-ical ... ED&iaeeri111 llevs, 
l Septe.ber 19••· Cop7ri1bt l''' American Qaeaical 
Society alMI wall Street J-raal, 16 Juae 1916) 

Peraission craated to fiel• test pesticide aad 
liir5~c1de resistant t .. ac:co 

llohe 6 Baas has received US Depart•at of 
A&ricultore approval for a field te1t of t .. acco 
1enetically engineered to •e resi1taat to 
caterpillars. 111e plants aov coatain a sinslc gne 
froa the lacilius thurin1ienais bacteri.,., vhich is a 
c.....,..1, used insr.ctici•e to control aoth 
caterpillars. If the techaique is useful, it could 
be adapted (or use in t ... toe•, citrus. cottoa, 
•oybeans, corn, etc. lloth caterpillars are the ao1t 
destructiwc insects to world acriculture and 
fore•tr7, and i~lude the IJP•Y ... th, cotton hudvora, 
cotton bol lwora, cutvora, aniyvora, corn car vora, 
cabbace l-par, !Oproce budwora ... pine borer. 

Ecosen Inc. also has •tarted s .. 11-scale fiel• 
trials vith its genetically altered straias of 
Bacillus thurin1iensis to test their effectiveaess 
as aicrobial pe1tic1des acaiast budvora an• 
bolivar•. The c-r.ceaent of the trials foll-• 
the announcement on 12 June that the 
US Environaental Protection A&•nc1 had approwed the 
triala. These tests -~• the first to be aa~tioaed 
under the EPA'• interi• policy on saall-1cale field 
te1tin1 of novel aicrobial pesticides vithout the 
require19Cnt for an experiaeatal use perait. 

Heanvhile Ciba-CCisy ha1 received US Depart .. nt 
of Aariculture parai1sion to field test tobacco 
plants senetically ensineered to resi1t the 
coapany'1 atrazine herbicide. A synthetic sene 
siailar to one found in corn ha• been inserted into 
the plant•. Tobacco, soybeans and soae other crops 
cannot be planted in field• treated vith the widely 
u1ed herbicide, but corn, sorgh.,. and soae other• 
contain natural re1i1ta~e. The 1ene inserted by 
Ciba-CCi1y'• researcher• into tobacco plant• allov1 
thea to produce the ••ae chaaical produced by corn 
to detoxify the herbicide. (Extracted vith 
perai1aion froa Cheaical and EKJ!neerin~Nevs, 
14 July 1986. Copyright 1986 r1can aa1cal 
Society, liotechnolo11 lulleti~, Vol. S, llo. 6, 
July 1986 and Chemical Karkatin1 laportcr, 
8 SeptCllber 1916) 

Horaone1 to sweeten navel oran1e1 

Natural bittern••• in the juice froa navel 
orange• .. y be prevented by feedin1 orance treaa 
••all dose• of natur•I plant horaonc1 known al 
auxin• which work by inh1bitin1 production of 
noail in, a cnapo11nd th•t is needed to Nke liaonin, 
vliich c•u••• e•traaa bittern••• in naval oran1e 
juice only hour• after it i1 aquaa&ad. lccau1a of 
th•t, only liaitcd aaount• of juice froa naval 
orange• can be added to juice products. One 
atlracti<1n of •uxin• is that they are chHp. 
Another i• that one of the auxin1 te1ted at the 
US Dapart~nt nf Asriculturc'• rruit and Ve1etable 
Chaaiury l.aboutory, I-naphthalene acetic acid, is 



..-ti•ly .. c.a - apple•, pean ... 1ir•pe•· 
(lbtractcd fr- 0.-ical .. k, 11 kpt_..ir 1916) 

.... cir••• •tiraia 

A lhotc• pntfe••or of ...-tic• .,,.air• to h•
•i•coweircd t .. 1•ir•.-r'• •ir•-· a lava that irairely 
-"• .. teiriac, -wer .ns -niac oir fertilitiec, 
ac·I ... to M cat -ly t- oir t•irn ti-• • pair. 

Acco~iac to Jaa V.ijeir, of the Uaiwcr•ity of 
Alhrta, c. ..... the •,..er JHH alao cir- ia poor 
soil ... cir -•t cli-tic c ... iti-, ... irepr .. acc• 
vithoat polliaati-. It also ellCHtcs a aataral 
hertticia. 

1t.e cir••• is •••n - •••eiral wairietics of 
aciropyr-, fc•tacos ..... ti- peas. It is wery 
4airk e.iral• 1reea ... stiff. Vcijeir has hna 
-rltiac vit• rcsilicat sir••• •tirain• foir -ire than • 
•ec .. e io cOD11eetiae vith hi&h altit .. c •tirip •inin1 
irecl-tiae pirojects. Last par, ""ilc checkiac 
plaotiaa• at the oniweir•ity'• rc•earch farm, .. 
f .... ooe plot to he lHtth VH<l-frn ... -ly half 
the hei&ht of .. jacent uee<l-fillcd plots. lut 
Veijer ••ys that 1•ir•eaeir• vill hawc to vait at 
le••t •ia oir •••ea pars to •n if t .. 4iscoweiry 
viii voirk. It vill take this lime to .. il• up • 
c~rcial se .. stock. (So.rec: Nev Scientist, 
II Scpt_..r 1916) 

kcds coated vith fireete ... iried hacteiri• 

A acv technique fair boastiac piraductiwity af 
tiropical pastuire land vithaut usin1 feirtili1eirs is 
heiac field-test .. in Col ... ia. Scicnttst• firom 
Coiracll Uniweirsity'• loyce Thompson Institute fair 
Plant lesearch, uoirkin1 vith scientists at the 
lnteir ... tioaal Ceateir foir Tiropical Asiricultuire at 
Cali hawe planted seeds of a tirapical foraae legume 
called centira•ema that has seeds ahavt the site of 
•hatgua pellets. These seeds ha•e heen cnate4 vith 
• •ecctahle ail C('ftt•inin1 freeze-dried irhi1abis 
bacteria. ln th• technique. dewelopcd a fev ye•ir• 
ago at the UniYersity of Mississippi, each 1ee4 i• 
coated vith as .. ny ss • •illion af the nitirogen
fiain& bacteria. The idea is that .. isture in the 
soil vill ireactiYate the hacteria once the seed1 are 
planted. (So11rce: leprinted vith perais1ion fr
Cheaical and Engineering Revs, I Septeabeir 1916. 
Copyricht 1916 American Chemical Society) 

Supcrgra11es vith tropical tendencies 

Stewe Lone and Marian linch••, of the 
bialoeical sciences department at l1sea University, 
have praYided the techniques needed ta identify 
three aood candidate• far an EEC research progrS1111C 
eneray crap. Lona and linch .. haYe identified 
200 species of gr••••• vhich photos7nthesi1e as 
efficiently as tropical 1pccie1, 7et can vith1tand 
seYere vinter• One Jf the plants grovs in 
narth-ve1tern Canad•, the other in ve•tern Europe. 
Lona and hi• colleague• ~••• developed • v•J of 
•a1uring the efficiency of photasynthe•i• in the 
field. They 1hine • bright light onto leave• and 
-uure the a-nts re-emitted a:; fh1nre•cence. 
Thi1 tell• the. hov MDch li&ht the plant need• far 
photos7nthe1i1. In thi1 va7 Lona identified three 
lona-liYed, tall perennial era••••, vhich 
phato1ynthe1i1e bJ the C4 route. The 1ra11e1 
identified by Lon& are al10 naturally re•i•tant ta 
herbicide• like Atra1ine, vhich viii areatly 
ai.,lify .,.ed control if they are u•ed •• eneray 
crop1. 

Vorkins vith another croup at Trinity Calleg«, 
Dublin, Lons'• croup i• nov te1tin1 the •uper1ra11e1 
In pilot triela at fnur 1ite1 durin1 the neat three 
years. Two •ite1 h•ve good toils. The other tvo, 
in Ireland, are va1teland1 vhare ordinary crop• 
cannot be grovn. If the •uper1r••••• prove 
the•sclve•, lar1e-scale trial• viii follov. 

-o-

L~ns'• croup also pravi•es the technical 
hack-..p far an interaatiaaal prosr...e f iaaace4 by 
the Uoitcd .. ti- Eawir-nt•l Proer- (Ull£P). 
This proer- is ta at.,.y the ef f icieacy of 
tropical grassland• at tr•ppins carlloa dioaidc fr .. 
the air wi• photasyatheaia. (Eatr•ct" fr .. 
..., Sci-tiat, 2l Aucu•t 1916) 

llev aacs far •l& .. 

Ale .. ia heinc aae4 to dcnlap acv 
fertilizers, food aapplements, dyes and food 
calauria1 0 chcaicals and l .. iae•ccnt sub•taacc•. 
Soil Techaaloeie• •t•rted •ellinc Microp, aa 
acricoltaral fertili1er that "iaaocul•tes• •ail 
vith sewer~l strains of ale .. th•t act •• beaica 
parasites. Oaly rec-tly hawe •cicntiat• •ad 
biatechaoloey fir.t learned ta domesticate •ad 
cultiwatc .. ny types of these pleats. The .. in 
•ttractioa of alc•e-based fertilizer• is that they 
•o aat introduce haz•rd ..... chcaicals into the sail 
or 1r-advater supplies. (Eatracted from Vall 
Strut Jaur11al • 11 Jaly 1916) --

Tree far poor •ails 

A te .. from CSIIO (the Austr•lian Cowernment"• 
research ar1ani1ation), l" by Gl:Jlln loven in 
Adel•ide, Australia, has been •tudyias tbc syalliaaia 
of the Au•tralian native casuariaa trn and tbe 
bacteriua f rankia in it• root• which helps ta fix 
nitrocen from the at .. sphere in the •ail. The tree, 
kaova •• •he-oak, can thus tbriYe ia poor •oils auch 
as beach sand, salt-.. rsh, ar black crackin1 clay. 
The •cienti•t• are vorkin& ta develop • relatively 
si•ple inoculation technoloay. Dr. loven believes 
that an inoculum, .ass-produced in the laboratory, 
is not far off. (Source: Journal of 
liotechnic• '16, Hannover) 

'Fingerprinting' technology ta protect silage 
additives 

lioTechnica Ltd.'• 'fin1crprintin1' techni•ue 
i• • proprietary technique ~or deterainin1 
une~uivocally the identity of unique oraanis ... 
Throu1h it• North lusericsn office, the company h•• 
coapleted an •1reeacnt vith the Microbial Genetics 
Diviaion of Pioneer Hi-Ired International Inc., 
ba1ed in Iova, coverina the use of the technolo1y ta 
fin1erprint Pioneer'• ail•&• edditiva., baaed on 
Lsctobacillus pl•ntarua. Pioneer Hi-Ired is the 
vorld'a lesdina producer of hybrid corn and other 
•1ricultural seeda. It• •icrabial senetic• 
interest• include •ila1e additives and aaricultural 
prabiotics. 

Pioneer Hi-Ired eapcct that the finserprints 
viii enable the• lo enforce patent protection of 
their Lsctobacillus atrain• and ta improve the 
quality of their product1. liaTechnica •l•o 
recently successfully deaanstrated its ability ta 
finserprint plant• and i• currently diacu1sin1 the 
applic•tion of the technique in thi• arc• vith 
several c-p•nie1. The coapsny believe• that the 
fin1erprintin1 technique could be used in a nuaber 
of other vaya, helpins to identify novel 
•icro-or1ani1•1 vith properties of cOD11Crcisl 
si~nificance (e.g. antibiotic producera), trace 
diaperaal of aicro-orA•ni••• or planta in the 
environaent, identify unknovn clinical pathos••• and 
assiat in qu,.lity control. (Source: liotechnala11 
Bulletin, Vol. S, No. 7, Au1uat 1916) 

Food production and proce•!.!!!A 

liorcactor for vhey proce11in1 

Whey •• a by-product of cheHc production can 
nov be procesaed by a bioreactor uains i ... biliaed 
en1y .. s to produce fructo•• and other valuable 
products vhich can be used in food and phar .. 
industries. The pilot reactor operate• vi~h 
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10,000 litrH of vhey per day and could be used for 
otloer biotraufor.ationa H -11. It has been 
de,,.Ioped by the lnatitute for Food Technology at 
the Uni,,.nity of lluppertal, FIC, in co-operation 
vith llihm and Alpha-Laval uader financial aupport 
from the Miniatry for leaearch anti Technology. 
{Source: Journal of liotechnica '16, aa-,,.r) 

Cattle feed frC111 biC111A•• plant to be built 

Finaiah Sugar viii build a plant to .. 1te 
pentoae augara and cattle feed frC111 biC111Asa using 
Stab TechBOlogy'• (Canada) ltaov-hov. lhe pl.at 
viii be the firat c ..... rcial plant of its ltiad in 
the -rid. The proceH coolta bi-H (woocl and oat 
"ulla) on a continuous baaia antler hig:1 preHure for 
90-150 aecoocl• to brealt lignin bonds vith cellulose 
anti heoaicelluloae. The resulting bi-•• procluct 
viii be fed directly to cattle or further processed 
to separate the CClllpOnents. llemicelluloae can then 
be proceaaetl to furfural (aaetl in refining of lube 
oila) or zylitol (used in drug• and g,..a). Lignin 
is asetl in gluea and cellulose can be used in 
carbox,.ethyl cellulose, a detergent ingredient. 
(Extracted frC111 Chemical Marketing leporter, 
14 July 1986) 

Australian hydrolyzed •illt to curb lactose 
prob I-

An Australian dairy factory ha• become the 
first continuous producer of •illt products 
acceptable to the vast pro~rtion of the world'• 
population vho canr.ot absorb lactose, a cC111ponent of 
•illt. 

Production of hydrolyzed •ilk, in vhich most of 
the lactose is broken dovn into digestible sugars, 
started st the Drouin Co-operative lutter Factory 
near Melbourne in June 1985. 

Although the principle of •illt hydrolysis has 
been knovn to scientist• for years, the Drouin 
factory is the f irat to put the process into 
continuous c...-ercial production. ?his follows four 
years of research and development in Australia of • 
laboratory technique invented by s ... ita.o Chemical• 
in Japan. 

The firat litre• of hydrolyzed •ilk to Clov 
frC111 the Drouin plant repreaented a potential boon 
to the Auatralian dairy industry and to third world 
populations vho have until nov been unable to 
consume •ilk producta. 

The vide•pread incidence of lactoae intolerance 
in third world countriea has traditionally denied • 
1reat proportion of the world'• poorest people 
acceas to a ready source of nutrient• and calcium. 
It haa been eati•ated that up to 90 per cent of the 
world'• adult population auffera frClll ao.a degree of 
lactoae intolerance. 

Lactoae la a ai•ple carbohydrate, often called 
•ilk augar, vhich exist• almost exclusively in •ilk 
or •ilk products. Hu .. n breast •ilk ha• the highest 
lactose content of all ..... lian •ilk. 

Before lactose can be absorbed by the body it 
.... c be broken dovn by the lactose enzyme in the 
inner lining of the ... 11 .nteatine. It ia the 
CClllmOn failure of the adult body in non-Caucasian 
races to produce this ensy .. which cause• lactose 
intolerance. ln 1roupa such •• the Auatralian 
Abori1lnals, Allcric ,, Indiana, Chinese, Japanese, 
Vietna .. ae and Araba, the incidence of lactose 
••labaorption ia •• hiah ~• 95 per cent. 

About half of people affacted by lactose 
••labaorption will develop di1rrhoea, abdOt11inal 
cra•p•, distension and flatulence afte' drinkin• 
•ilk. 
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As deiry foods are an important source of 
calcium, riboflavin, protein and vit .. in A, 
scientist• ha,,.. long been searching for e vay to 
.. ke •ilk product• acceptable to people vhose 
lactsae le,,..la are inaufficient. lesearch into this 
area has been 1iven a high priority by aeveral 
Auatralian authoritiea, including the Australian 
C:O..Onvtalth Scientific and Industrial leaearch 
Organization (CSillO) and the Auatralian II.airy 
Corporation. 

Milk hydrolyaia is, put ai•ply, the process of 
carrying out the first step of digestion in the 
factory by breaking the lactnse dova into its 
CClllpOnent sugars, glucose and galactoae. Thia is 
achieved by introducing the lact••e enzyme to the 
•ilk in the production stage. 

Pre•inus production of hydrolyzed •ilk involved 
•ixing quantities of the enzyme vith the •ilk. Thia 
proce•• vaa extremely expensive because of the high 
coat of the enzyme, vhich vaa not retrieved, and 
because it did not allow continuous production. 
Also, supplies of the lactaae enzyme -re sometime• 
i.,..re. 

The nev continuous approach used at the Drouin 
Co-operative lutter Factory is considered more 
econC111ical, resulting in products coating about a 
third of those produced by earlier methods. 

At Drouin, the enzyme• are chemically "tied" to 
thousands of gl••• beads in a column through vhich 
the •ilk passes, breaking dovn ab-it 75 per cent of 
the lactose present and .. kins the end product 
digestible to lactose-intolerant people. The beada 
need to be replaced only every two years, reducina 
the .-aunt of enzymes needed in the process and 
reducing the coat. 

?he proportion of lactose broken dovn can be 
controlled by the flow rate of tbe ailk through the 
hydrolysis colUS111. 

?he plant is producing 4,000 litres 
(880 gallons) of hydrolyzed •ilk an hour. Hilk 
products expected to result from the new proceaa 
include ski• and vhole •ilk, ski• •ilk powder, 
yoghurt, ice ere .. and syrup. 

One aide-effect of •ilk hydrolysis is that the 
breakdovn of lactose into alucoae ~nd galactoae 
maltea the end product aveeter than uutreated •ilk. 
In fact, it is eati .. ted that hydroly&ed •ilk ia •• 
aveet ••nor.al •i'k vith 2 per cent 1ucroae added. 

Thia e&tra aveetne•• vithout added sugar .. ana 
hydrolyzed •ilk haa areat potential •• a diet 
product. 

.The head of the unit proce1aing group at 
CSIRO'• dairy research laboratory in Melbourne, 
Dr. Creg Zadov, says hydrolyzed •ilk product• have 
been teated aucce1afully in Kuala Lumpur and 
Sinaapore, vhere the incidence of lactose 
.. 1abaorption is hiah. 

He ••y• the process will open up .. ny .. rketa 
for dairy product• in South East A1ia, and vill .. ke 
po•~ible a reaaaeaa .. nt of the i•portance of dairy 
product• in foreisn-aid pack•&••· (Source; 
Australian lnfor.ation Service) 

!n&J!e~ recovery on the v•.I 

The industrial en&ymea buaineaa .. y be back on 
the road to recovery after the aeriou1 setbacks of 
tha la1t couple ~f year1. Accord~na to 
Alaatair Kilgour, analyst vith Morsan Grenfell, 
induatrial ensy .. producer• like llovo and Ciat 
brocade•, the Dutch cC111pany and number two in the 
.. rket, are failina avan to earn return• of 



5 per cent - Hles vith •- products .. 1r.ing a 
loss. Business ha• been particularly bad in •tarch 
easymes vhich are used to produce hi&h fructoee ra 
eyrup. A price var ha• raced ia the US since l,. 

Althou&h there is •osie opti•i .. foe the •hcrt 
term. thanlr.• to the poe•ibility of price increase• 
and •- wot- gala•. the tonier term outloolr. i• 
•ixed, in lil&our'• wiev. It i• esti .. ted that 
atarch enzyme• viii experience •"Dual wolume &rovth 
of sosie 5 per cent for the next tvo years, vhich 
vill treaalate into •ales grovth of up to 
10 per cent if higher prices sticlr.. (Extracted from 
European a.-ical •-. 7 .July 1986) 

liotechnolo17 in food production anti processing 
by Prof. Dr. Dietrich Knorr, Profeaaor of FOOd 
Processing and Biotechnology, and head of the 
Biotechnology Croup of the Depart-at of Food 
Science, Uaiweraity of Delavare, llevarlr., DE, USA 

The recent discussion surrouatlin& the "ice 
•iaua bacteria" (Pseudomon•• syrincae) anti the 
production and utilization of fuel alcohol, as vell 
•• the vorldvide attempt• to increase resistance 
·~•iaat pesticides, exemplify the i..,act 
biotechaolocy vill hawe on the •&ricultural 
production of food and feed .. terial. 

latereatincly there is much les1 public debate 
on the i•pact of biotechnology on the processing of 
food. This is even 110re •urpriaing if one considers 
that the food industry i• the olde•t and larcest 
u•er of biotechnological proce••e• and product• 
thereof. !sti .. tes of the biotechnolocy ba•ed food 
indu•try are around USt250 billions vhich al110st 
equal• the total annual •ale• of the US food 
procea•ing industry. Out of thi• 110re than 
10 per cent account for alcoholic bewerages vith 
projecttd increases from 27 x 109 in 1982 to 
40 x to' in 1990. (l) 

Alcoholic beverage• are alao beside• winecar, 
•ourdou&h and cheese production, the 110•t prominent 
ex .. ples of the fact that biotechnology has been 
practised for 110re than 8,000 years. Meanwhile 
there •re about 2.000 varieties of cheese around the 
vorld (2) •nd ... bars of the C:O...ittee on 
Biotechnolo&y of the Ger.an DECllEHA (l) e•tiaated 
that in 1990 only 20 per cent of the products known 
in 1982 viii be on the •helwe• of the auper .. :keta 
and th•t .. ny of the nev products vill be of 
biotechnolo&ical origin (about 8,000 food it ... hawe 
been identified in an awerace •ized 
US auper.arket). Hopefully these fev ex .. plea 
illuatr•te the .. &nitude and importance of the 
biotechnolocy baaad food induotry. 

The role of biotechnology in food proceasin& is 
.. nifold and can be organised in (I) rav .. terial 
production, (2) raw .. terial 110dification and 
i•prow ... nt, (3) raw .. terial preaerwation, and 
(4) production of food additiwea or 
production/proc•••ing aids. Currently .. ph•1i1 in 
r8¥ .. terial production i• directed toward• 
incraa1in1 productiwity throush i..,rowed efficiency 
of nutrient uae and conver1ion, or throu1h i•pro~ed 
•tress re1i1tance and toward• identifying new food 
1ource1. Much .. pha1i1 i1 on plant food1, becau1e 
plant product• fr011 fever then 30 plant 1pecie• 
prowide wvrldwide 110re than 90 per cent of lhe hu11<1n 
diet. (4) for exa•ple exten1ive vork i1 under way 
to fix at110tpheric nitrogen, •icro-1lgal •••• 
culture production he1 been explored over the ps1t 
JO year1, controlled enviro ... nt 1griculture (i.e. 
aquaculture, hydroponic•) i1 carried out on 1n 
indu1tri1l 1cale, and the ute of cultured pl1nt 
cell1 11 bein1 con1idered for food production. (5) 
In addition the i•prow• .. nt of crop 1pecie1 through 
re1ulation of endo1enou1 1ene1, the tran1fer of 
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DllA fro. one 1pecies to another and photosynthetic 
efficiency are beins sou1ht. (4) llowewer, ani .. l 
products prowide aiuau.lly ower 56 •i~lion tons of 
edible protein; .. rine food products are 1•iaiag 
increasia& importance and the use of 1in1le cell 
proteins (SCP) bas been •tressed ower and over 
•&•in. Consequently .. ay effort• al•o exist in 
theae are•• vith a.phasi• on i•prov ... at• in the 
reproductive efficiency o! liwestock and improw ... nt 
of aai .. l breeds. SCP for uee as a protein aource 
in food and ani .. t feed• is produced on a large 
acale (6) and solid-etate fermentations for food 
production (i.e. -•hr-) are carried out 
iaduetrially. tlodific•tion and i•prow ... at of rav 

_ .. terial can be applied to convert rav .. terisl, to 
iacrea1e stress resietaac• and to i•prowe functional 
and nutritional quality. For ex...,le pol,.eric 
carbohydrate• .. y be removed or included ia the 
product (i.e. dietary fibre) or be conwerted to 
other products (i.e. •ucars). Worlr. oa the 
improw ... at of functional properties euch aa colour, 
flawaur and texture of rav .. terial end on the 
increase of e•seatial nutrients ia plant• (i.e. by 
reducia& unde•irable coaetitueats) is bein1 
conducted. (7) llav .aterial preeerwatioa by 
bioloaical proceesea is essential to the food 
production and food proceHin& iaduetry. Here the 
production of silace, the fermentation of coffee and 
cocoa beans and tbe oxidation (cC111110nly called 
"fermentation") of tea as vell as the preserwatioa 
of any food or feed-related bio.ass wia 
biocoaweraioa are typical e ... ptea. 

1be production of edditiwes and 
production/processiog aid• wie biotechaolocical 
processes results in a wast wariety of products 
including wita•ins (i.e. 12, •12• C, D). fatty 
acid• and other organic acida (i.e. citric acid), 
flawours (i.e. vanilla) a•ino acids 
(i.e. phenylalanine, aapartic acid), enzyme• 
(i.e. amyl••••· proteases, glucose, i•0918r••••, 
fectinases, lipa•••) and polysaccharides 
(i.e. xanthan g ... , chitoean). 

Polysaccharidea can be cClllMOnly derived frOll 
al1ae or botanical source• and ar• traditionally 
used in the food induatry •• stabilizer• and 
thickener•. Hore recently they are al•o utilized 
for the •icro-encapsulation of flawours, 
i..abilization of easy.ea, •• vell •• in food 
proce1a·vaste .. nage .. nt. (8) They are now being 
produced co...rcially through •icr~bisl proc••••• 
and recently adwancea hawe been .ade tovard• control 
and .. aipulstioa of the bio1yntheaia of •icrobial 
polysaccharide1 thu1 offerias the potential to 
affect the structure and form of the final 
poly1accharide product. (9) The classic exa..,le of 
the i•pect that biotechnology can have on the 
production of a food ingredient i1 the development 
of the high fructoae corn syrup (HFCS) technology. 
It involve• the application of twv amyl•••• and 
gluco1e ieo.erase to effect liquidation and 
subsequent saccharif ication of corn1tarch to yield a 
•ixture of fructo1e and 1luco1e. HFCS ia about •• 
1veet as sucrose ayrup of the , ... 1olid1 content 
1nd it• u•• h•• ri1en frOll al1101t nonexi1tence 
in 1970 to 16,4 per cent of the US per capita 
con1umption of nutritive 1veetener1 10 ye1r1 
later. (10) 

Biotechnolo1y in food processin1 can 
1i1nificantly alter the c011poaition, quality end 
functionality of food ite••· It provide• tool• and 
.. thoda for (I) product moclificstion, (2) pr?duct 
pre1ervation, (3) proce1eing .. thocl1, (4) product 
char1cteris1tion, ••fety and quality control, end 
(5) vaate treat .. nt end utilization. 

Application• of product 110dificetion include 
protein•, poly1sccheridee, fat• and oil•· Keet 
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tenderia.tioa vith proteases ia one ex .. ple of a 
larie-scale application of eazyaatic hydrolysia to 
_.ify food functionality. 11le enzymatic 
llOdificatioa of olive oil and stearic aci• to a fat 
siailar to cocoa butter or the enzymatic 
llOdificatioa of liaonoi• bitterness in citrus 
prodacts to iapro•e flawour are pr-ising and 
potential prodact llOdification techniques. (11) 

Prooluct preservation via clasaical 
biotechnological proceHea reaches fr- tbe 
preaervatioa of food froa plant origin 
(i.e. cabba1e•. olives, fruits, soya) to that of 
ani-1 origin <i.e ... iry products, -at prodacta, 
fish). (12) Ewen the production of alcoholic 
bewerages froa varioaa fraita can be conai•ern as a 
food preservation procesa. Currently -ch eaphasia 
ia on the eahanc-nt of the efficiency of 
aicro-or1ani ... used in food fermentation 
industriea. eapecially on the 1enetic .. nipulation 
of atarter cultures. (13) Processinc -thods sach 
as separation -thoda, which account for roughly one 
third of the approaillately 150 to 175 unit 
operatioaa iDYOlYed in food processing, are critical 
fur food quality, functionality and aafety. In 
a••ition to unit operation• baaed on aechani~•l or 
physical _..,. of operati,)n, bioloaically baaed onea 
coal• be introduced to categorize for exaaple the 
exteosiwe uae of pectinasea to enhance the 
processing of liqui• fruit and wegetable 
producta. (14) llon-lipolytic ensyaea have been use• 
to iaprowe the eatractability of oil fr-
aeeda. (15) In a•dition the use of •ease 1aaea (16) 
such as supercritical carbon dioxide is bee-inc 
increasingly important for the extraction of 
"natural" ingredient• or for the •e-alcoholisation 
of be•eragea. Furthermore iaaobiliaation aethoda 
auch as iaaobilisation of enzyaea or entrapaent of 
aicrobial or plant cells provide effective aeana to 
eaae the aeparations of biocatalyaia and the desired 
products. 

Product characterisation, quality control and 
product aafety are important part• of a food 
procesains operation. lleaide• the use of 
traditional aetho•• to enaure quality and aafety of 
food• and to identify food coaponenta, the 
increaaing nuaber of analytical aethoda involvin1 
ensyae reaction• aa well •• the developaenta in 
bioaelective electrode• (17) vill 1ain acceptance in 
the food industry. In addition the potential of 
tiaaue culture attd 1enatic -thod• for nutrient and 
toxicity aaaaaaaenta •• well •• the developaenta of 
freahneaa incli~atora (i.e. via monoclonal 
antibodiaa) are important potantial aapect• in the 
area cf food safet!• 

Treat11ent and utilisation of food proce•• 
vaatea ia an increaain1 problea becauae of the large 
voluae• involved which create a diapo1al a• well a• 
a pollution probl... Whey, the liquid that re1ulta 
fro. the aeparation of curd durin& the proce11in1 of 
chee1e, contain• about one per cent protein and 
5 par cent lacto••· For ••••pie, 20 •illion metric 
ton• of whey accumulate annually in the US 1lone of 
which •pproxi .. tely 50 per cent ire di1poaed of in 
indu1trial or -nicipal v11te treat .. nt 
oparationa. (18) Thi• providaa a .. jor challcnc• 
for the biotechnolo&i•t• to identify affective u••• 
for the bioconveraion of the•• vaate product• 1uch 
a• enzymatic hydroly1i1 of lactoae. (19) The rapid 
aolutioa of the probleaa of food proc1a1in1 and 
acricultural vaate• ha• recently been identified a• 
a •pacific 160 rec...,.ndation by the lconoaic 
C:O..i11ion for Europe (ICE) of the 
United Nation•. (20) lioconveraion of food 
procea1in1 vaate alao include• the uae of atarch 
1ubatr1tea. The "Syab•" procea• for .... pl• 
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utilizes a a,...iotic culture of tvo yeast• to 
conwert potato starch into SCP. The application of 
aolaaaea or corn ateep liquor as aubatratea are 
other ex .. ple• of vaate utilisatioa. Even the 
production of vinecar from "vaate• vine can be 
placed into thia catecory. (21) Finally the 
anaerobic di&eation of fond vaatee to provide 
-thane oeeda to be -ntioned. (22) 
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Allht•iwe productiae aeae i•olated 

Dr. J. llerhert Vaite of the Uniwer•ity of 
Coaaecticut lkclical School in farminctae, USA, ha• 
deciphered the chit"'ical •tructare of the adhHiwe 
that enable• ... ••el• to form a life-loac attachment 
to roclt•. 1he ceoetic code u•ed by .... •eh to 
•J9theeiae the 8Ub•t•ace ha• beeh uetermined bJ 
Ceaea Corp. (loclt•ille, Md.), .. 1tiq poHible the 
uee of a yea•t or bacteri ... for it• c01e11erciel 
productiae. 1"e powerlul adhHiwe -1• hen -DJ 
bioloeical applicatione, includin& re-attachiq 
brolten teeth and recooaectin& brolten bone•. 
(Source: Genetic Engineering lleva, Sept_...r 1916) 

Biotechnolocy caompaa7 ha• aicroalcae ~ource for 
a higher fatty acid 

cyanotech Corporation, VoodiaYille, 
Va•hiacton-ba•ed •peci•lty producer of hich-.r•lue 
product• froa aicroalc•e, ••!• it haa ••cces•fully 
de•elopri an alcal •ource for eico•apeataenoic acid 
(EPA) which -1• -lte purification of the acid far 
.Lapier. 

EPA, a Czo pol:run•aturated fatty acid vith 
fi•e double bond• that i• found 10 certain fi•h 
oil•, ia believed to be effective in reduciac rialt 
of heart di•e••e and in preventinc or even rever•inc 
fo...-tion of athero•clerotic plaque• in the arterie•· 

Several fi•h oil product• contaiain& EPA •re 
currently available in the -rketplace~ however, 
fi•h oil• containing EPA •l•o contain other fatty 
acid• vith clo•ely siailar che.ical ~tructure•, 
coaplicating the •eparatiae and purification. 
According to Cyanotech, it• alg•l •ource contain• no 
clo•el7 rel•ted fatty acid•, aeaninc EPA 
purificatiae vould be ... ch ea•ier. 

Al•o, ~he coapany ••Y• it• •icroalcal 
EPA product i• e••enti•lly free of chole•terol and 
unde•irable fatty acid• and ha• no "fi•hy" odour. 
Large-•c•le culture pof\d• •nd proce••ing facilitie• 
operated in Kana, Ravaii, allov the ccapany to .... 
produce •icroalgae •o that any de•ired quantity of 
EPA can be produced, Cyaaotech ••Y•· 

The coapan) ha• been producing EPA in pilot 
facilitie• at Woodinville, but aov want• to aount a 
coaaerci•l-•c•le operation at the H&vaiian eite. 
Cyanotech plane to produce alcal IPA in two form•: 
firet aa a dried algal povder containin& 
approxi .. tely 10 per cent EPA for over-the-counter 
aale a• a health food, and, aecond, a• a purified 
oil containing at leaat 75 to 80 per cent EPA. 
(Source: Che.ical Marketing Reporter, 9 June 1986) 

Enerjy and environaental application• 

Coal tar clean-up 

aiotechnol~17 ia to be u•ed to clean up l•nd 
polluted by coal tar. The US coapany, Caabridge 
Analytiral Aeeociatee, ha• atarted preli•inary 
triala of it• clean-up proce•• which uee• bacteria 
at a Nev England utility eite. 

The trial, which ia reatricted to a one-acre 
eite, viii, if eucceaeful, be followed by a lar1er 
operation next year. (Source: European r.h .. ical 
!!!!!!,. 22 Sept .. ber 1986) 

Technology: in aitu biorecl• .. !..!!!! 
Of t~e broad croup of hasardoue vaete treat .. nt 

t~;hnoloci•• under dev•lop.ant in th• US, on• of the 
ao•t exciting, and controveraial, ie in eitu 
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biorecl ... tion - in which aicro-orcani ... are 
•ti .. lated vith nutrient• and oaycea to dacrade 
orcanic coat-iaant• in croueclvater and •oil. lat, 
for eaaaple, biodecradatiae ha• not been effective 
in oetoaifyinc baloceaated cheaicala auch •• carboo 
tetrachloride, via7l chloride, pol7cbloriaated 
biphenyl• and dioaio•. 

In •itu biode&radatioa baa been •ucce•aful for 
7ear• 10 treatiac petrol .... hydrocarboaa, 
principally &••oliae and fuel oil. And, HY its 
proponent., in aitu perforaaace agaiaat a whole hoet 
of aliphatic-.;;;ra;oaatic ch .. ical• ha• been 
deaoaatrated in the laboratori. llow, tbe) ·aaiac, 
in •itu biorecl ... tioa •yet ... are -rkiq in the 
field and cuttiac coat• handeoaely. 

liorecl ... tioa apeciali•t• .., ... •i&e that ewery 
remedy for cont-iuted aoil and crouodvater ... t be 
site •pecific. The probl ... of dealinc vith 
•ubeurface pollutant• are •o coaplea, the7 say, that 
the •olutioa invariably vill be a coabiaation of 
tecbnolo&iH. 

Si~e •pecificity and coapleaity -ke dravin& 
conclua£oaa chancy, ewen froa doc-ated field 
eaperience. 

There are three baaic in aitu 
biodecoat-iaation technique;:----

ru.pinc water fro. the aquifer to form a cone of 
depre••ioa in the water ta~le, froa which free, 
inaoluble coat-inanta can be pumped; 

Addin& nutrient• and oayaea to grouaclvater and, 
throuch infiltration calleriea, to the la7er• of 
aoil that contain conc .. inant• but are not 
••turated vith the• - the "'"'•aturated aoae"; 

Hydraulicall7 ... ving the water table up or dova 
to va•h or bioderrade coat .. iunt• froa the 
un•aturated aoae. 

Engineer• and bioreclaaction eaecutive• 
di•acree on the tech~locr'• effectivene•• for 
•everal reaeon•. One briakly debated area i• the 
effect of aoil hydrolo17 o~ biodecoat .. ination. 

Kicrobiologi•t• reapond that nutrien~• and 
oaycen vill follow path• taken by cont .. inant•· If 
a fo...-tion i• i.,ar .. able to reaedial fluid•, it ia 
alao likely to be iaperaeable to coat .. inanta. 
Althou&h in •itu biodecradation doe• not work for 
all halo&enat~aliphatic cheaicala, reaearch ia 
under way. Stanford Univeraity'• (St•nford, C.lif .) 
Perry Kctllrty, profeaaor of civil eacineering, ••Y• 
coapounda vith t- or -r• chlorine at- can be 
tranafonNtd anaerobically in the laborat~ri throu&h 
reductive halogenation. Ha adda a pri .. ry 
•ubalrate - acetate, .. thwnol or i•opropaaol to 
increaaa the concantration and activity of 
.. thane-forain& bacteria. However, thera ia a 
caveat to thia ap~roach, in that the final product 
of reductiv• h•locenation can be • knova carcinogen, 
•uch •• vinyl chlorid•. To biodecrada auch and 
prnducu would require aerobic conditiona, the 
raver•• of the anviro .... nt required for aucceaaful 
biodecradation in Che firat placa. llaverthaleaa, 
the •naerobic/aerobic etrat•&Y .. Y be tha only way 
to handle aoaa chlorinatad aliphatic• biolocically. 

l•••archara at the l•rr laboratory h••• 
diacov•rad that if tha7 add to th• aoil aerobic 
orcani••• that crov on aliphatic hydrocarbon• 1uch 
•• natural &•8 or propana, thay can dacrada • 
variety of chlorinatad •olvanta, including 
trichloroethyl•ne, dichloroethylanaa, certain 
trichloro- and dichloroethanaa, chlorofora and 
athyl•n• dibroaide. 
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A Stanford ecientiet report• euccess vith 
•~erobi._ traaafor.ation of •~tic hydrocarbons by 
bacteria in aquifer•. 1hia fliee in the face of 
previoae evi4enc:e that aromatic hydrocarbon• can be 
4ecra4ed only Uftller aerobic coaolitioaa, in the 
preaeace of -tecular oxycen. 

What euch conflict• d~natrate, aay thoae 
iawolwe4 vith a .. ttitucle of tecbaolociee, is that 
in situ biorecl ... tion ia etill in it• aaacent 
atacea. (Eatracted from a.-ical Week, 
20 hgast 1916) 

Industrial •icrobiol017 

Detergent enzyme plant etart-ut 

A joint venture bet~en Veat Ger.any'• Henkel 
and Bioc"-ie of Kumll, Auatria, ha• •tarted 
pro4uction of 4e~ercent enzyme• at it• new plant at 
!Candi in the Tyrol. 

Initially, the new plant viii allov Henkel l~ 
.. et arounol tvo-thirda of it~ enz.,.. requirement•. 
Previou•ly, the company purchaaed all it• rav 
enzyme• from three outaide .. nufacturere, 1'ovo 
Incluetri, Gi•t-broca4ee and Milea. 

Henkel and Bioch-ie, a Sandoz •ubaidiary, also 
alan lo co-operate in a•D, vith an eye tovar4a 
4evelopinc "tailor-made" enzr.e• for apecific u•e• 
in 4etercenta. Accordinc to Henkel "it ia 
conceivable" that lip•••• and hydrolaaea viii be 
developed •• 4etercenc enzJ"I!• in future. 

the tvo conpaniea aay they are looking at the 
US .. rket. There currently only 15 ?•r cent of all 
detergent• contain enzyme•, conparei vith 
15 per cent in Europe. (Source: European Ch-ical 
!!!!!_, 14 July 1916) 

Inclu•trial equipment 

Biotechnology takes it• place in •choola 

Pupil• at 80 •elected achool• in the north and 
aouth-ea•t of England viii get • chance to run 
•ophi•ticated biotechnology experiment• in •pecially 
de•igned •ini-fermenter•. The •choola are taking 
part in a •che.e •pon•ored by the Department of 
Trade and Indu•try (DTI) which ai•• to promote 
biotechnology in •chool•, •ncl to a••e•• the 
equipment a!ld the curriculum that auch a cour•e 
would require. If the trial ia aucceaaful, the DTI 
could •uppor~ a larcer •che.e to a••i•t all •chool• 
to purcha•e a fermenter. 

Th~ fermentation indu•try i• the ·~ird large•l 
indu•trial •ector in the country. Hovever, the high 
co•t of equipment, the •enairivity of the technique• 
involved, and it• interdi•ciplinary nature have 
effectively excluded biotechnoloay fron the •yllabu• 
in ell but a fev favoured achool•. 

Geoffrey Holt and Alan lull of 
LR Bioproce••ing, a biotechnoloay re•earch and 
development company baaed at the Univeraity of Kent, 
together vith Mike lu•hell fron the Univer•ity of 
Surrey, •et out to develop • ••all bench-top 
fer.enter for the cl•••room which had to •i•ic the 
technology applied in indu•trial fermenter• •• veil 
•• be ea•y to operate in th• mo•t rudi .. ntary 
•chool biology laboratory. It al•o had to be 
relatively cheap and •afe, The body of the 
fernenter ha• • capacitr of one litre, and i1 
con•tructed of heatproof gla11. It i1 de•igned •o 
th•t it viii fit into a pre11ura cooker for ea1y 
1terilhation. 

Perhap• the no1t excitin1 featura of the 
fel'llenter ii a conputer pro1r.1-, written by 
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Michael lushell, which allovs the inforaation fron 
the probes to be hooked up to a llC nicroconputer. 
All the variable• are eampled regularly, aad 
dieplayed on a colour -nitor. The etudent can key 
in the de•ired tenperature, vhich ie then regu.ated 
autonatically. So the •tudent can control a crucial 
variable, see the progre•• of an ezperi .. nt and have 
a per.anent record for later analy•is. This 
represent• the •tate-of-the-art in monitoring and 
control of fermentation proce••e•, and vas 
introduced only conparatively recently by incluetry. 

the hope i• that the DTl viii initiate a echeee 
to •••i•t every •chool to buy a fermenter. 
~Extracted fron llev Scientist, 21 Ausuet 1916) 

Equi~nt for large-acale biotecbaolo11 
production 

Pharmacia and Alfa-Laval have finalized the 
detail• of a 45/55 joiat veature that viii .. ke 
equipment for large-acale biotechnology productioa. 
A fir•t order ha• already beea received fron 
Au•tralia'• C:O..Onvealth Serum ~boratories for the 
planniac of a blood pla ... proceesing facility. 
(Source: European Ch-ical Nev•, 7 July 1916) 

!. PATUTS AID Illl'ILUCTUAL nDPERTY ISSUES 

Ceaentech face• hCH patent •uit 

Ceaentech i• being aued by Hoff .. nn-La Roche 
and the Hor.one Re8earch Foundation {HRF). The 
suit, filed in the federal di•trict court in 
San Francieco, allege• that the .. nufacture and eale 
of recombinant human growth hormone {hGH) infringes 
an HRF patent for which Roche received an exclusive 
licence in 1982. Cenentech i• expected to defeocl 
ita ovn poaition •ucce•afully. 

Granted in 1971 to Dr. C. H. Li of the 
Univeraity r! California, the patent cover• the 
chc•ical ayntheaie of hGH. Hoffmann-La Roche ancl 
HRF clain that the aynthe•i• clau•e in the patent 
also cover• the .. nufacture of hCll by reco.binant 
.. an•. Cenentech i• defending its position clai•ing 
that, •• reconbinant techaiquea had not been 
developed at the time of the patent award, Roche and 
HRF'• clai• i• not valid, (Extracted fron European 
Che•ical Nev•, 22 Septenber 1986) 

Cenex patent• novel antibodiee 

Cenex, tte US biotechnology concern, ha• filed 
patent applic•tion• relating to the de•ign and 
production of novel •ingle chain antibodiee 
developed u•ing it1 protein engineering technology. 
The hybrid molecule• are unlike conventional 
antibodiea •• they are expected to be .. nufactured 
in aenetically-enaineered •icro-organis••· 

Other po••ible advantage~ of aingle chain 
antibodiea include anticipated •••lier •i&e, areater 
etability and significantly reduced cost. The 
•••Iler •ize of the protein• .. y reduce the body'• 
i .... ne reaction• •nd thu1 increa•e ••fety and 
efficacy of therapeutic application•· 

Once widely available, •ingle chain antibodie• 
.. y revolutionize the uae of antibodie• i~ 

diagno1i•, therapy, aensing device• and aeparation• 
technoloay. Genex intend• to co.mercialize it• 
aingle chain antiboclie• in collaboration with 
variou• corporate partner• for defined u••• and 
.. rket•. (Source: European Chenical llev•, 
IS Septe•ber 1986) 

ca ... a interferon patented in Gernany 

Biogen clai•• to have received •patent in the 
federal Republic of Gernany to use ga11111a interferon 



i~ the treatment of rheumatoid arthriti• and eapecta 
to haYe a product ..,. the aarltet by the end of the 
year. 11ae patent vas granted to Biogen'• Ceraan 
affiliate lioferon liochemische Subatanaen c.bR. 
lioeen haa •ousht siailar uorldvide patent protection 
for g.... interferon. 

The coapany clai .. ita ga .... interferon 
represents the f irat biotechnology product to eater 
the anti-arthritic .. rket. It follova Biogen'• alpha 
interferon vbich ia .. rketed by Scherins- Plough and 
""at on ••le la•t year. 

Ia addition to treatiag rhe.,..toid arthritia, 
Biogen'• g .... interferon product ia undergoing 
clinical teating for the treatment of renal cell 
(ltidney) caacer and other cancers in the US, Europe 
and Japan. (Extracted fr011 Cheaical Marketing 
Reporter, 19 May 1986) 

Patent sought for alga that secretes h1drocarbona 

The Univeraity of California (Berkeley) ia 
seeking a patent for an alga that aecretes 
hydrocarbons thr~ughout its grovth period. Other 
algae that have been atudied aecrete hydrocarbon• 
only after reaching .. turity. The nev strain of 
Bot~ococc~• braunii contain• hydrocarbons in eace•• 
of 0 per cent of its dry weight. The alga can be 
easily harvested frOll pond• since it grove in fairly 
large colonies on the aurface. Other algae that 
aecrete hydrocarbon• are difficult to harvest, since 
they re .. in in auspenaion. Tile algae can be forced 
to aecrete oil vhen a presaure of 2-5 psig ia 
applied and can subsequently be returned to the 
pond. So.e 97 per cent of the oil, which contains 
long-chain hydrr.carbons, can be catalytically 
cracked to fona transportation fuels such •• diesel 
oil, gasoline and aYiation-grade fuel. The 
uni•eraity hopes to ca-.ercialise the alga for fuel 
production. (Extracted from Cheaical Engineering, 
18 August 198.,) 

Interleukin-2 patent 

Interleukin-2 Inc. clai•• the European 
Patent Off ice has approved it• patent covering a 
proprietary process for the aanufacture of 
interleukin-2. Accordins to the coapany, the 
European patent cover• Interleukin-2'• technology in 
the Ult, France, Federal Republic of Cer .. ny, 
Svitserland, Austria, Italy, Sveden, Holland and 
Liechtenstein. (Source: Cheaicsl Marketing 
Reporter, 8 Septeaber 1986} 

Tvo biotechnology COllJlanies in dispute over an 
anticancer drug patent 

Aagen (Thousand Oaks, Calif.) ia auing Cetus 
(Emeryville, Calif.) in an atte•pt to invalidate the 
latter'• US patent• on interleukin-2 (IL-2). A.gen 
a11ert1 that it• IL-2 doe• not infrinae on the r.etu1 
patent• and a1ka the court to consider the scope of 
tho1e patents. Aagen filed 1uir after it received a 
report that Cetus vaa preparin1 to 1ue Aagen for 
patent infringe .. nt. A•gen clai•• it1 aenetically 
engineered ..,tein product ia che•ically different 
fron Cetus', in that it haa an aniline unit in 
po1ition 125 of the ••ino acid sequence, vhere the 
Cetus product has cerine. Cetus' IL-2 ia already in 
late Phase II trials in the US. A.gen haa co.plated 
Phaae I triah. (btracted from Chnical Week, 
3 Septeaber 1986) 

lnso 8ioche• licenses technology fron Yale 

lnso liochem haa obteined an exclusive license 
fron Yala University for a new pOlJlllSr technology 
that of,era a 10- to 100-fold incraaae in signal 
a•pliflcation over current no11radioactive lllethoda. 
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Enso liochea says the system can be applied to 
dewelopeent of a brosd range of no•el therapeutic end 
diagnostic products. En&o also has receiYed an 
option for th~ extension of ita original license f~o;ia 
Yale - for the inventions used in the developeent of 
Enso'• proprietary nonradioacti•e DllA probe 
technology - to the life of the patents issued froa 
the five years nov reaaining on the original 
licenae. (Source: Reprinted vith pernisaion frOll 
Chemical and En1iaeerina Neva, 11 A~•uat 1916. 
Copyright 1986 Jlmericaa Cbeaical 5~Cik"V) 

F. HO-lllFOU&TlCS 

A_aev OECD report on biotechnology: '"lleca.bia.nt DtlA 
safety cons1derat1ons* 

A decade after the iaternationel scientific 
meetin& of Asiloaar (USA) on the potential risks of 
recombinant DNA organi .. laboratory .. oipulations, 
this report just published by OECD represeola a aev 
landmark ia the hiatory of bi~tecboology. 

After three years of difficult end intensive 
vork, high-leYel experta from OECD countries have 
overcome initial difference• of opinion and reached 
aa international consenaus on scientific criteria for 
the aaseas .. nt of potential risks associated vith the 
use in industry, agriculture and the enviro .... nt, of 
the recooabinent DNA technique. This is the beat 
knovn of the nev biotechnology techniques. 

Thus, • lar1e number of countries have agreed oa 
the principles to be applied for the sate developeent 
of a nev and coaplex technolo1y fro. ita very 
beginnin1. 

With the e11erging coaaercial applications of 
biotechnology and ita prospects for agriculture and 
the environaent, th~ task of the expert• vas to 
detern.ne vhether the large-acale use of recombinant 
DNA or1ania .. raised additional risks ·s conpared to 
their construction in the laboratory ~· indeed 
co.pared to traditional organisaa vbich industry baa 
been eaploying for a long ti ... 

The largely positive aaaeaa .. nt of the experts 
and the scientific criteria established vill help to 
develop the recOllbinant DNA technique end thus to 
reap the benefit• it ia expected to bring in 
different sector• of econoaic an~ social life aa veil 
as to rrotect health and the environnent. The repor. 
constitute• a first step towards the estsbliah .. nt ~f 
international guidelines and the han90nisation of 
policies concernin& safety in this area. 

The expert•' recoa.endationa have been adopted 
by the Council of the OECD, vhich ahovs the 
villinsneas of Keaber countries' Covern .. nta to 
ca.nit thnaelvea to a .::011DOn appro:Jch to safety 
probl-•. 

The report: 

- Analyeea the different biotechnolo1y 
applications ia industry, aariculture and 
the environment and eaphaais•• ;he 
i•portant benefits they aay brina to 
h .. anity. 

- Consider• that in general the ri1ka 
associated vith reco.binant DNA or~ani••• 
are pri .. rily ~f the sane nature •• those 
occurring in the caaa of claa1ical 
organia••· 

latabliahea an important di1tinction 
betveen indu1trial applications (contained) 
and egricu.turel and environ .. ntel 
applications (non-cont1in1d). 
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Vith reference to industrial applicationa, 
conaidera that the large .. jority af them. 
vill require on!y •ini .. l aafety meaaurea aa 
induatry utilise• esaentially lov-riak 
organi-. 'lbeae -aaurea vill be known 
internationally H CU.SP (Good lndu8trial 
Large-Scale Practice). 

- Vith reference to agricultural and 
environmental application•, advocate• a 
provisional atrategy, na.ely an independent 
case-by-caae evaluation, aince generally 
applicable international guideline• are 
atill premature. 

Identifies detailed scientific parameters 
for the riak evaluaton of different typea of 
applications. 

"Recombinant DllA Safety Considerations", safety 
consideration• for induatrial, agricultural and 
envirolll8ental applicationa of organis .. derived by 
recOllbinant DNA techniquea, 69 page•, OECD, 
Paris 1986. ISBN 92-64-22857-8. Available from 
OECD Sales Agenta. (OECD Preas Releaae, 
16 October 1986) 

Biotechnology .. rket opportunitiea 

Research in biotechnology is beginning to pay 
off, according to Bio-Market Opportunities, a study 
published by Technical lnaights Inc. By 1990, it 
forecasta, the US .. rket for h .... n interferon• 
should reach $600 aillion-$800 •illion. By 1995, 
the aarket for interleukin-2 (IL-2) and other 
lyaphokines could reach $1.8 billion. The 94-page 
report has 15 sections focusing on bio-.arkets 
ranging from human recombinant D~A vaccines, 
lyaphokinea and interferons to herbicide-resistant 
crop• and ani .. l growth hormones. Price $248 (US) 
or 1278 (overseas), obtainable from Dept. GTPR86, 
P.O. Box 1304, Fort Lee, NJ 07024, USA or on 
(201) 568 4744. (Source: Biotechnology Bulletin, 
Vcl. 5, No. 6, July 1986) 

EC Concertation Unit for Biotechnology in Europe 

CUBE, the European Comaission's Concertation 
Unit for Biotechnology in Europe, i• to monitor 
strategic developments in biotechnology worldwide, 
aake recoanendations on Coamunity strategy, prOlllote 
inforaation between member countries and facilitate 
the co-ordination of activities within the 
Coaaission itself. CUBE was formally set up in 
February 1984, to help implement the rece>1111endations 
fr09 the FAST team (Forecasting and Aasessment in 
Science and Technology). Some of CUBE'• specific 
activitiea i~clude providing the secretariat f,- the 
COtaDission'• Task Force on biotechnology with 
inforaation, providing representation and advice in 
international fora and cor.ferences, and 
coiaDissioning study contracts. 

A particular intereat of CUBE has been the 
application of computing to biotechnology. Together 
with the Coaniasion'• lnforaation Technologies and 
TelecOM111Unications Task Force a study of 
bio-inforutics "IT for BT" has been aet up. Ten 
contract• hve been agreed ao far. CUBE may be 
contsctl>d for details at DCXII, rue de la Loi 200, 
1049 Brusaels, Belgi11111, Tel. 2350749. 

"Biotechnology and Microbiology in Auatral h" 

The first comprfthenaive, market-oriented report 
of biotechnology and microbiology in Australia today 
ia now available. 

A package containing information on Auatralion 
biotechnology and microbiology in eaay to underatand 
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language including who is doing what and where, 
opportunities, overaea• competition, .. rket trends 
etc. One of the key objectives of tbia inforaatiGD 
package is to identify areas of commercial potential 
in Australian reaearch and developl08nt and put theae 
advances intr a commercial perspertive. 
Biotechnology and Microbiologr in Australia 
cr1t1c1ses certain aspects of the industry. lt alao 
further highlight• likely Auatralian prob!e .. with 
the benefit of overae•s experiences, chiefly in the 
USA and Japan. 

Thia information package containa: 

1. Market aurvey: 

a far-reaching analysis of products, 
services a...t aarket opportunitiea. 

2. Information data base: 

complete indexed c.,.pendiU8 of relevant l6D. 

description of Australian companies active 
in bi~technology (Main Board, Second Board 
and Privatl!). 

Australian biotechnology patents grantl!d. 

competitor co.panies in Japan, South-East 
Asia and New Zealand. 

As an optional extra, the complete R6D data 
base, (including 1,095 researchers identified and 
listed), plus c09paniea, govl!nment departmer.:s and 
relevant organizations is now available on computer 
floppy disc. 

'lbe price of the book, plus air mail i• US$378, 
that of thl! computer disc, dBASE III users only, 
US$741. Further information ~•n be obtained froa 
the publishers, Science Focus, Diviaion ot Rendex 
Industries P/L, 131 Canterbury Road, Toorak, 
Victoria 3142, Australia. 

Recombinant DNA method• for teachl!rs 

Secondary school teachers will be exposed to 
new knowledge and teaching methods involving 
recombinant DNA through a project initiated by Cold 
Spring Harbor Laboratory and Citibank, USA. A 
apecially designed van carries all thl! equipment 
needed for up to 36 teachers to perform experiments 
that culainate in production and analyais of 
recombinant DNA molecules. Appropriately na11ed 
"Vector", the mobile DllA laboratory will be uaed in 
a five-day course, "Recombinant DNA for Beginners", 
that will be given at al!ven locations around the 
USA. (Source: Reprinted with permission froa 
Chemical and Engineering News, 23 June 1986. 
Copyright 1986 American Chemical Society) 

The biotechnology of malting and brewing, by 
James S. Hough, Adrian Brown Profeasor of 
Brewing Science and Industrial Biochemistry and 
Director of the British School of Halting and 
Brewing, Univeraity of Birmingham. 

Thia book givea a clear, concise account of 
malting and brewing processes and the science on 
which they are based. There are chapter• about 
barley and the maltin1 of the 1rain, about water, 
hops, and yeasta and bacteria as well aa 
description• of fermentation and post-fermentation 
proce1aes. The technique• of production of 
high-quality beers ere also ducribed. The whole 
description ia placed within a biotechnological 
context: modern development• and the wider 
aignif icance of the bacteria that co11110nly 
contaminate beer are carefully examined. Vrice: 



• 
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£20. Caiobrid~e Studies in Biotechnology I. 
Publi•hed by c..bridge University Preas, The 
Edinburgh Building, Shaftabury Road, Cambridge 
CB2 21U, United Kingdo.. 

Biotechnolngy and vastevater treat,...nt, by 
C. F. Forster, Depar~ooent of Civil Engineering, 
University of Binoingh ... 

The ai• of this book ia to provi~e the 
biotechnologist vith the funda,...ntal• of 
va•tevater treatooent technology. Although the art 
of •anication is several thou•and year• old, •evage 
treatment ;. relatively recent and the book 
de•cribe• both the baaic biological concept• and 
indu•trial practices. Problems of pollution are 
given attention and recent developments in control 
are di•cus•ed. keactor types, aeration, the 
handling and disposal of sevage aludge and the 
anaerobic treatment of effluents are among the 
,,pica dealt vit~. n.e particular proble .. of 
d,•Yeloping countries are included and the challenge 
of biotechnology i• aade apparent. Price: C35. 
Cambridge Studie3 in Biotechnology 2. Published by 
Ca•bridge Univeraity Pre••· The Edinburgh 
Building, Shaftsbury Road, Cambridge CB2 2RU, 
United Kingd-. 

EconOftlic aspects of biotechnology, by 
Andrev J. Hacking, Tate & Lyle Croup Reaearch 
and Development, Reading. 

Both •aero- and •icra~:=nomic aapecta of 
biotechnology are discussed in this book. It 
esplains economics and accounting procedures fro. 
first principles and aas...ea no prior knowledge of 
the•e areas. Tiie author vork• on de•eloping nev 
biotechnological projec~a. lie draws extensively on 
his ovn experience and brings together the factors 
vhich determine comaercial reasoning tovards 
biotechnology in areas such as .. rketa, project 
selection, costing and capital invest11ent. His 
subject• include .. rket analysia, fermentation, 
enzyme technology, genetic engineering and .. ny 
others. Price C35. Ca•bridge Studies in 
Biotechnology 3. Published by Ca•bridge Univeraity 
Preas, The Edinburgh Building, Shaftabury Road, 
Ca•bridge CB2 2RU, United Kingdom. 

ACS help• avell the tide of on-line data baaea 

At the end of Septe.ber 1986 the American 
Che•ical Society (ACS) launched a computerized data 
aervice called Che.ical Journal• Online (CJO), 
allowing peraonal ca.puter uaera in the USA, Federal 
Republic of Germany and Japan to read the full test• 
of ACS'• 18 reaearch journal•. The aervice join• a 
avelling tide of che•ically related on-line date 
baaea in the paat 1everal year• vhich allow 
1ubacriber• to retrieve information in1tantaneoualy 
on technic•l, buainea1, enviro!llM!ntal, legal and 
legi1lative .. ttera. For thoae vho are uncertain 
about vhich on-line service to u1e, there are even 
data ba1ea on data ba1ea. 

The CJO 1ervice is typical of .. ny of the new 
on-line data b•aea. Co•puter user• with mode•• viii 
be able to tap into the 1yat .. with a local phone 
call through such telecC111111unicationa networks as 
Dialol, CompuServe and t,.net. For fees ranging 
fra. 50 to $3,000, they will then have access to 
the full texts of ebout 45,000 article• going back 
to 10~•. Although the ayate• doe• not go back very 
far, the full-text capability 1hould prove valuable 
to aubacribeu. 

Locating an article with CJO viii be poaaible 
by 1n1wering queation• posed by the ayate• vhen the 
user logs on. By 1pecifying 1uch infol"lation •• 
'ublic1tion date, journal title, volume and issue, 
author, the put iculu che•icel n•• and the 
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regiatry number of the che.ical listed in ACS'• 
Che.ic1l Abstract S~rvice (CAS) - either eloae or ia 
combination - 1ubacriber• viii be able ta rapidly 
locate the paper they are looking for. Users of 
ACS'• CAS Online service, which provides ebstrecta 
of papers, vill be able to get the full teats of the 
articles by avitching on line to CJO. 

Tiie new CJO progr- vi 11 be part of a 
scientific end technical data network celled STll 
International. A data-pooling venture between ACS 
in the US and scientific societies in the Federal 
Republic of Germany end Japan, STN allows 
sub1criber• of on-line •ervice• or member• ia any of 
theae countries to gain access to the data bases of 
participating societies in the other countries. 
Another plu• for the nev syste. viii be aoftvare 
that .. ke• it easier to uae than a ai•ilar ACS 
ayste. that existed several years ago. While CJO 
viii be confined initially to ACS journals, the 
eyste• viii be expanded to include che•ical journal• 
of other publiahera. (Extracted from Che.icel Week, 
24 September 1986) 

EEC bio-informatica progr .... 

Within the nev Fr ... vork Progr...,.. 9f Technical 
R&D 1987-1991 the European Econa.ic Com.isaion 
proposes a specialized progr .... on 
"Bio-inforaatica; CollaboratiYe European Progr• ... • 
and Strategy (BICEPS)". Deaigned by the CUBE office 
(Concertation Unit for Biotechnology in Europe) the 
nev progra ... concentrate• on the information 
probl .. in biotechnology. 

At present the EEC support• research in 
bio-informatica in the following projects: i .. ge 
processing of gels, advanced software for production 
modelling, expert ayste .. and the development of 
cell culture data banka. In addition, nev 
information sources vill receive atart-up fund•. 

Preparatory studies are now being launched to 
look at the potential for the Commisaion'• support 
in the areas of bioaenaora, biochipa, and advanced 
clin~cal application• in inatrumentation and 
co...unicationa. Copies of nev studies may be 
obtained fro• CUBE (DC XII, EEC, Bruaaela, Belgium): 

Knowledge-baeed facilities for infor .. tion 
retrieval, and 

Bio.olecular modelling in the European 
C-nity. 

BICEPS will .. ke it• first report in Septe.ber 
1986 end new projects will hopefully atart in 1987 -
one would be a Europe1n BIONET - the on-line 1upply 
of DNA and RNA 1equence1. 

BICEPS •ddreaae• both the .. dical infor .. tica 
and bio-informatic• needs: 

I. Medical infor .. tica 

A further i•prov ... nt of health care and better 
econ09lic• of providing it depend• on progress in 
numerous d011aina. One of the opportunity areas for 
progress builds on the con•equent exploitation of 
the potential of IT•T. Their application in various 
function• can ring very significant i•prov ... nt• in 
quality, availability ind coac-effeccivene•• of 
Mdical care. 

2. lio-informatic• 

A .. jor part of the Mdi~•l expen1ea is 
auocieted •Ith pharmaceutical products and .. dic:al 
research. In this do.ain there i• strong dependence 
of profre•• in biotechnology and .. dicel research 
with b o-infor•atic:a. 



For 1911 a definition phaae ia enwi•aced 
preparinc the uin procr- foreseen to be 
i.,lemented in 1911. Thi• vill pe,...it a preci•e 
for.oalatioa of the vorlt offeriac the create•t 
adwantace of eo....nity acale and beinc complementary 
to vorlt carried -t on tbft llH!ber State lewel. 
(S-rce: J-raal of lio-Technica '16, ea-wed 

lio•,. Technologiea (San Dieco, CA) ha• 
introduced a co.pater prograa..e for molecular 
•i ... lation and analy•i•. The aev Di•cower procr....e 
facilitate• the co-ordination of molecular 
propertie• vith •tnacture. It is beinc u•ed in 
biotechnological, pharuceutical and acricultural 
cheaical application•. (Eztracted from O.e11ical 
Veek, 20 Auauat 1916) 

DllA databases are av~ 

In the four yeara aince they were e•t•bli•hed, 
the .. jor DllA databaae•, located at the Loa Ala.oa 
llational Laboratory in the United States ano the 
European lli>lecular liolocy Laboratory (EMIL), 
Heidelberg, hawe crown in aize by aCllll! 25 ti.ea, and 
the rate of increase in production of DllA •equeace 
information could almo•t double the •ize of the 
database• by June 1917, at which tine the initial 
$3.5 •illion, 5-year contract for the US facility 
come• to a end. 1he National ln•titutea of Realth 
recocnizea that it vill have to find aicnificantly 
increased resources when it avarda a nev contract 
for the continuation of the US database because the 
Lo• Al-• operation, known H Cealank, has aiaply 
been unable to cope vith the wol.- of sequence 
information caeinc throuch the jouroals. 1he 
facility faces • larce backloc of sequence• that are 
yet to set into the database, ao.e of which co back 
as far a• tvo years. For instance, only 19 per cent 
of the sequences publ~shed in 1915 are in Cenlank. 

Thia effort to catch up includes hiring more 
people to enter the infor .. tion. The principal 
tactic, hovewer, is to cut back on annotation of the 
•equences, Nhich to some eztent di•inishes the value 
of the databa•e. Annotation inwolwes the indication 
of start and stop position• in a cene, intron and 
ezon boundarie•, the location of enhancers, and the 
addition of other relewant biological information. 
The assembly of these data has ao far been done by 
technically qualified database personnel, who caeb 
throuch the source paper and other relewant 
publications. 

Cenlank •hare• the job of collecting sequence 
information vith the EMIL, and the tvo databases 
then pool their inforution. The EMIL facility, 
like Cenlank, found itself flooded vith data, but 
for a nuaber of reasons has already been able to 
clear up much of its bsckloc. lot only did the EMIL 
database hawe a 6-.onth jump on Cenlank in becinninc 
the data-collection job, atartins in April 1982 •• 
asainat Cenlank'• Oc:tober, but it also initiated its 
crash catch-up prosr .... a year earlier than C.nlank. 

Canlank and EMIL are collaboratins cloaely to 
find vay• of sattins aaquance inforaation into their 
datab•••• more rapidly and efficiently. For aora 
than a year C.nlank ha• bean vritins directly to 
authors of saquencaa, ••kins for annotation detail• 
ln standard for.at. The re•pon•• haa bean poor, 
about 10 per cant. Evan fever author• take the 
opportunity of subai',tins their infor .. tion on a 
floppy disc, vhich .. thod sreatly facllitataa lnput 
to cha database. In fact, author• •isht soon find 
that hawins their aaquanca on cha datab•••• viii ba 
tha only vay of .. kins their vork public, a1 
journal• bacaea reluctant to or.cupy pas• upon paga 
of their publication• vith virtually unrHdabla 
••quanc••· Al•o laportant ia th• ba•ic handlin1 of 
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data, especially the aeldin1 of related information, 
which currently is eno~•ly ti .. -consumin1. 
(Extracted frae ~. Vol. 232, 21 June 1916) 

Grant awarded to dewelop ca.puter sy•tea for protein 
ens1oeerin1 

School of Pbarucy reaearchers at the 
Uoiversity of California (San Francisco) hawe 
received a $4.39 •illion, three-year grant frae tbe 
Fecleral Cowe.--nt to dewelop a nev coaputer •y•tea 
called the llacr-lecular Vorkbencb. The aystea can 
help predict the tbree-diaen•ional structure of 
protein• vhich, in turo, vill enable •cienti•ts to 
dete,...ine hov proteins act, hov druc• and other 
cheaicals interact vith proteins and hov to engineer 
nev proteins. (S-rce: Genetic Engineerini Neva, 
Septeaber 19116) 

Information in biotechnologr is becoming an 
increasingly waluable c.,...,.ity, and a number of 
atart-vp• hawe been formed to address this need. 
lioindez frae Technical C:O..Unicationa (Lafayette, 
CA) monitor• the literature to track •o.e 400 
biotechnology therapeutic projecta. Four filea -
organized by deweloping caepany, product type, 
•pecific product, or product• bein& deweloped 
without partner• - are awailable. 1he price of $175 
include• the current isaue plus fiwe bi-.onthly 
updates. To keep up vith the biotechnology 
caepanie• thl!llSelwes - ower 1100 of the• - OrJll Pr«•• 
(Phoeniz, AZ) and Cetu• Corp. (Eaerywille, CA) vill 
publiah a bi-.onthly directory •erwice called 
BioScan. A •ubject indez, company cros•-reference 
1ndez, investor index, and geographic index vill 
allow easy acce•• to the inforution. The price of 
$424 (in the US) is for the first issue (October 
1986) and the fir•t fiwe bi-.onthly •upplementa. 

As for on-line information acqui•ition, 
Bioscience• Information Service lliosi•, 
Philadelphia, PA) •nd lnfonoation Acee•• Co. hawe 
ended their joint production of the liolusines• 
database due to production incompatib1l1t1e•. 
lioluaine•• vill nov be produced (without 
interruption) by lio•i• alone. (Eztracted frae 
lio/Technologr, Vol. 4, June 1986) 

Nev molecular •imulation progr .... 

Di•cover ia a nev caepu:er progr.... for 
molacular •1.ulation and analy•ia, developed by 
liosya Tecbnologie• of San Diego, CA. It i• 
design~d to facilitate the study of 
atructure-related propertie• of both large •ad , .. 11 
molecular 1yste••· The si ... l•tion proara..e ha• 
been under developaent at lioay• aince 19•~ under 
the direction of Dr. Arnold Hasler, the caepany'• 
chief 1cientif ic officer and co-founder. 
(Biotechnology Bulletin, Vol. 5, llo. 8, 
Septaber 1916) 

CEllEUS C!lllputer prograaae 

le•earchera at the Unit for Applied Cellular 
and Molecular Biology at the Univer•ity of u.ea in 
Sweden hava d•valoped • senetic engineerina coaputar 
aofr.vare p•ckace vhich i• caep•rativaly chaap and 
ea1y to handle. It contains data froa EMIL and i• 
directly adaptad for VAS computer•· The ay1r. .. ha• 
aalf-chacking proar .... , •• vell a• auziliary 
infor .. r.ion. Petr.er Cuataf••on hope• to adapt the 
coaput~r package al•o to ... 11 coaputera. (Source: 
.Journal of liotachnica '16, Hannover) 

Princeton •cientiat •peed• up 1•ne identification 
procu• 

Princeton Univer•ity c,.putar 1cienti•t 
Daniel P. Lopre•tl has davelopad a coaputer chip 
vhich, vhen plugged into a par•onal computer, 



• 

.. 

compare• •elected cenes vith • databaee of ~n ...... 
cenea up to lOO ti.ea faater than a •inicomputer. 
Thr chip could .. ke the aearch for the cenetic root• 
of cancer and other diaeaee• much ei-..ler. 
(Source: Cenetic EftJineerinc llevs, Sept-"er 1916) 

C. llDTIIS;S 

13 to 15 January 1987 
The llev York Academy of Science• Conference on 
liolocical Approachea to the Controlled Delivery of 
Dnaca, Marriott Marquia Hotel, llev York City, USA. 
Further detail• froe Conference Department, The llev 
Yc.rk Acadnor of Science•, 2 Ea•t 63 Street, llev 
York, 111' 10021 

26-28 January 1987 
The Second Aoaual llev Orleans Conference 
lio/Technolocy, The llev Orleana Marriott, llev 
Orleans, USA. For information on reci•tration 
plea•e contact Diana lercer, Conference 
co-ordinator, lio/Technolocy, 65 Bleecker Street, 
llev York, 111' lOOU 

24 to 28 Karch 1987 
110£1PO 87, to be held in Pari• at the Pare dea 
Eapo•ition•, Porte de Ver•aillea. BI0£1PO i• 
orcanized by ADIP (AHociation for the Denlopment 
of the Pa•teur Inatitute), the IIOFVTUt croup and 
SEPFI, in aa•ociation vith Cenetic Encineering lleva 
(publiahed by Kary Ann Liebert Inc., llev York), 
under the patronage of the French Mini•triea of 
Induatry, Agriculture, Reaearch and Richer 
Education. It• Organizing C:O...ittee ia chaired by 
Profeaaor Ra:J80nd Dedo~der, Director of the Paateur 
In•titute, Profeaaor Pierre Douz:ou, Preaident of the 
"E••or de• liotechnologie•" Mobilizing Prosra..e, 
and Profe••or Fran~oi• Cro•, of the Colltce de 
France. Further information froe A••ociation pour 
le Dfweloppement de l'In•titut Pa•teur (ADIP) 
IIOFVrlJR/SEPFI and llOEIPO/SEPFI, 8 rue de la 
Michoditre, 75002 Pari•, France, Tel.: 
(l) 47 42 92 56, Telez:: 211897 F TECEXPO 

26-28 Kay 1987 
The Wational ln•titutes of Health and the tn•titut 
Pa•teur announce a Centenary Sympo•i.., on the I-ract 
of Molecular Biology on lioeedical Re•earch. The 
meeting vill take place at the Wational lnatitute• 
of Health, letheada, Maryland in the Kaaur 
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Audit~rium. Further detail• froe Ms. Wendy Walker, 
Courteay Aaaociatea, 655 15th Street, W.V., 
Suite 300, WHhincton, DC 2005, USA. Telephone: 
(202-639-5180) (9 •·•·-• p ••• ), Telez:: 440487 
COURTES"& 

21 June - 2 July 1987 
Frontier• in lioproceseing, Boulder, Colorado, USA. 
A conference epoaaored jointly by: 

- Center for Ch-ical Encineerinc, Wational Bureau 
of Standarda - Boulder, Colorado 

lioproce••ins and Pharmaceutical Reeearch 
Center - Philadelphia 

- Center for Separation Science - Uaiwereity of 
Arizona. 

For additional information contact: 
Dr. Subhae ~. Sikdar, .. fional Bureau of Standarda, 
325 lroadvay, Boulder, CO 80303, USA, Tel.: 
()O)) 497-5232 

15-17 September 1987 
Separation• for liotechnolosy, ~eadinc, Ult. Further 
detail• froe Society of a.-ical lnduatry, 
14/15 lelgra•e Square, London, SVll 8PS 

22 to 24 September 1987 
Termin der llOTECRWICA '87, llannower, Federal 
Republic of Car.any. Further information froe 
Dipl.-<>ec. Bernd A. Diedericha (0511) 89 27 20, 
Dipl.-<>ec. Martina Scharnhorat (0511) 89 27 20 

5-9 October 1987 
Centenary SJ'"Po•ium of ln•titut Pa•teur, Paria, 
France, on Molecular liolosy and Infectiou• 
Dieeaae•. Further detail• froe Inetitut Paeteur, 
28, rue du Docteur aouz:, 75724 Paria, Cedes 15, 
Telex; PASTEUR 250 609 F, Tel.: 16 (1) 45 68 80 00 

6-8 October 1987 
The Fir•t International Sympo•ium on lio-Proce••ins 
Safety Standard Guideline• and Practice• to In•ure 
Worker Safety in the lio-Proce•eing of Induatrial 
a.-ical•, Food•, and Wa•te Producta, ia Vaahiaaton, 
DC, USA. Further detail• from Joyce Barton, ASTM, 
1916 Race Street, Philadelphia, PA 19103, USA, 
Tel.: (215) 299-5400, TVI; 710-670-1037. 
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