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Dear Reader,

" The progress of work relating to the International Centre for Genetic
Engineering and Biotechnology (ICGEB) has reached a stage that research work could
begin by September 1987. Ome building at Trieste (Italy) is ready and the
provisional facilities at the National Institute of Immunology in New Delhi (India)
vill be ready by Septewber. The initial work plan for the Centre has been prepared
by the Director, Prof. I. C. Gunsalus, assisted by Profs. A. Falaschi and
K. K. Tewari. The following research areas will be addressed: New Delhi
Component: (1) Programme on agrobiology (a) control of expression of transferred
genes; (b) cytoplasmic male sterility; (c) plant proteins; (d) herbicide
resistance; and (e) nitrogen fixation. (2) Programme on human parasitology:

(a) malaria; and (b) hepatitis. Trieste Component: (1) Programme on viral
diseases: (a) human papilloma viruses; and (b) rotaviruses. (2) Programme on
molecular aspects of DNA replication in human cells. (3) Programme on
microbiological degradation of lignocellulose.

In addition, training of scientists is envisaged both at the Centre and the
affiliated centres, and also in non~ICGEB institutions. Initially attentiom will
be on short-term training. The work plan also envisages co-operation with
affiliated centres through (a) sdvisory services; (b) training for affiliated
centre personnel; (c) training organized by affiliated centres; and (d) joint
research programmes. A forum of scientists of the Member countries of the ICGEB is
expected to be convened in the second quarter of 1988 and to interact with the
Panel of Scientific Advisers. Among the workshops under consideration are one on
molecular biology o photosynthesis to be held in July/August 1988 at New Delhi,
India and a joint worishop with the International Centre for Theoretical Physics to
be held at Trieste duriag the first quarter of 1988.

We hope to start a section in the Monitor on the work of the ICGEB affiliaced
centres and are inviting these centres to provide us with information on a regular
basis on their activities. We are also planning to sccept advertisements in the
Monitor to a limited extent, and you will find more information on this in a later
issue.

Other activities of UNIDO in the field of biotechnology are continuing. Two
wvorkshops are foreseen for September 1988, one in Cubs involving Latin American
countries and another in Ssudi Arabia. Seven senior experts on specific areas of
biotechnology visited Kuwait in April 1987 to participate in the development of a
detailed biotechnolegy plan for Kuwait,
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You will find extracts of the work plan on research and other activities under
the interim programme of the ICGEB in this issue of the Monitor. The work plan is
subject to the approval of the Preparatory Committ=e of the ICGEB which will meet

in June 1987.

As of 1987 we will be nuwbering the cuarterly issues of the Monitor, as
above. The material contained in this issue also includes items from the last
quarter of 1986.

Developwent and Transfer of Technology Division,
Department for Industrial Promotion,

Consultations and Technology




PFOLICY, NEUS ABD OTHER EVEMTS ....ccocovcee

UNIDO Wews

Positions available at the Intermationsl
Centre for Cemetic Eagineering amd
Biotechmnology .

Work plan of resesrch snd other activities
undar the iateria programme of the 1CGEB

UB_and other orgsnizations’ nevs

FAOD = T ds free
gesetic resources

to plant

Social isswes

Csll for etricter legislstiom
Ethical and socisl isswes of gemetic

testing
Regulator; isswes

ERC plams draft biotechwology directives

Field testing being carried ocwt in other
cowntries

RAC esses guidelines for recowbinsnt-DNA
relesses

A csll for ordar ia biotechmology regulatios

Passl reports on pig peewdorabies testing

ACS suggests changes to biotechmology
geidelines

Ceneral

Biotechnology, ecologicsl approaches
could imcresre Third World harvests

Biotechmology fo-ecast

African Regyiomal Network on Microbiology

AIDS: Africe faces s gloowy future

COUNTRY WEWS .cvcoccccsssscsssesornvsssssnns
Austris
123

Chenie Lins sigme biocechnology sccord
with MIT

Belgien

Belgiwm licences

Saunds

Wew fecility to devalup veterinary products
Recent publications

China

Biotechmology exhibition opens
French university’'s lisks vith Chiness
isstitute

Cuba

Resssrch progreame

EEC grents ten yesrs of preduct protection
tor bietechwelogy drugs

[ o« w w

[ E-RN -

w

C.

Finland
Bioc-control

Japax

¥ev techaique to produce snimal protein
Cell-fused slgae feed fish

Replicating smimal vector clouned
Biodegradable polymer

Rungary

Hungsrians scaling wp production and
export of restrictiom—enzywes

Netherlands

Dutch firms ia biotechwology push
Gisc-brocades buys drug planc

Portugsl

Portugsl seeks ‘fwads for sgricultursl
biotechmology cestre

Spaia

Speis merkets momoclonal diagnostics
in the sbsence of bio~regulations

Swveden

Swedish compeny tc establish US
biotechnology resesrch unit

United Kingdow

Delays freeze production of factor VIII

Cene engineers probe satibiotics

Centre for developing mew varieties of
plaacs to be sold

Veatere capital backs new biotechwology ficrw

Molecular recogaitioas programms

Deliberate release of gemeticslly engineered
vizus

Panel sttempts to clarity siotechnology
regulstions

Ice-minus test stopped

Anti-cancer sgents sought in remote flors

Opcion agresmenc for merger of Hunt Research
Corporstion into sev subsidisry, Quest
Blood Substitute, Imc.

Patient-centred cancer resesrch compeny
sonounces results

NWew biotechmology cemtre

Dairy farwing

Ussk

Bscteris which est methane
Hicrogen fixation

RESEARCH ,coovecovrccrnrovreocrcarconcoveanes

Regesrch on humen gewes

DHA ssplification techaique simplified
Slov meleculsr svitch clemed

10

10
10

10
10

nw

11
11

11

11

1

11
12

12
12
13

1

14
14
10
16

15
15

135
13

13

15
16




Viroids sad introas

Tumor wecrosis factor may have wider role

Iroming out the flews in camcer therapy

Biotechaclogy team in DMA advance

Effects of TIL

Reraditary eye-tumor DMA ravesls ficst
silest cacogeme

Scientists piupoiat dystrophy geme

"Revolutionary’ aatibody design

Stanford scientiste scrutimize lymphoms
cacogene prodect

Enzywe ves+srch advances proteis engineering

Mev additica to-berpes family

Nepatitis virus resembles plant viroids

Hepatitis sgents defined

One-cell origin for athercvecleroeis?

Genes goverming slow-ouset braim
degeseration discovered

Dreg shows prowise for Alzheimar’s disesse

First husss MAbs produced

Hase prodection of blood protein

Activis investigated as treatmeat for
iafertilicy

Mosquitoes could maybe costrol mslaris

Buntington's disesse: Clwas to the culprit

Bowbesin

Veccines possible from T-cells

Proteis T may thwart AIDS virus

Body’s own immwme systes cowld cosbat AIDS

- Insects wsy be implicated im AIDS
trsasmission

Hemen DEA intact after 8,000 years

Research on saimal geoes

Cerw-line gene therspy cures thalassemis
in mice

French clasim 'first’ im DNA-sexing of
bovine embryos

Few hormone will trassfors dairyisg

Bovine grouth hormone

Research ou plant genes

Sparking off nitrogen fixation

Canols

GCene tramsfer in corm

Gene tramsfer in msize

Cene-slitered cotton plants express nev trail

Hatursl photosynthesis ishibitor identified

Fireflies light up world of gens emgineers

Research om t and- o

Ability of wvhite rot fuagi to degrade straw
finvestigated

Resesrch om viral genes
Now matuse can make & lethsl virus

Researeh instrumentation

Probes and proteins

Nev resgents for ensyme immumossssy

Computer—sided DNA sequence

BAEKONG000 series pulforeiser pulsed
electrophoresis control syecem

Endocrinology resssrch -~ hormons secrsting
snd response studies ~ facilitated by
Extracelluler Mstrix

20
21
21
21

2
2
22

23

26

r

25
25
15

26
26
26
27
27
27
27

27

28

28
29
3]

29

29

- jv -

APPLICATIONS .ccovcccccccnsccsnncsccsonascnnse

Pharmacestical snd wedical applications

Schering-Plough readies mev

gene-spliced drugs

Portom develops AIDS drug

Uellcome invests is AZT productice

Test to detect AIDS virus

Viral protein pieces show promise tovarus
AIDS vaccine

Poesible vaccine agsinst spotted wowetain
fever

Recycling brewver’s yeast to mske drugs

Salmonella ecreening test

Recowbinant erythropoietim success

Companies vie for growisg clot-dissolving
drug serket

Wismiag the var sgasimst Nalaris

Trisle of "safer’ whooping cowgh vaccime

Another r-DiEA hepatitus B vaccime om
the merket

DRA fingerprinting used for foremsic tests

Technique used sgainst trameplast rejection

Livestock applications

Bovise somstotrophine

Agricultural spplications

Lucifurase gene as genetic tag

Better wushroow production

Successfil test of geme-sltered plaats
Method to reducs bittermess is citrus found

Enargy and envir. al spplications

Industris’. efflueat trestmest by cacalysis
*henol solution detoxified biologically

Industrisl microbiology

Tne hopes for biopulpiag
PATENTS AND INTELLECTUAL PROPERTY ISouES ....

Study urges more pstent protection for
biotechnology

Parliswentery discussion om bill to protact
Cansdisn drug patents

Cetus counter—-sues Amgen over isterleukia
patents

Roche sues Genentech for iafringiog huses
growth-hormone pstent

Biogen pstent chsllenged

Demon Biotech wins U3 pstent for cellulsr
enhancer echsique

Nybritech patent upheld by appesls courc

Genex files for patests

BioTechnics wins pstent

Biors.hnology pateat tanglss

French snd US Chiefs of State act to
settle Pasteur AIDS lawsuit out of court

BIO~IM "2MATICS cevvvvvecorrcornsevorcocenoss

New journal ... Wnleculer sud Cellulsr Probes
Moleculer Microbiology
MIRCEM Joutznal of Applisd Microbiology

snd Biotechnology




Meshroom Jowrnsl for the Tropice

The Softweare Directory for Molecular
Biologists

The Biomass Directory

Biogas Technology Rescurce Index

Agricultural informatiom: experiences
and smerging issues

VAITRO - Intermationsl Seminar

Protein Eagineering; Techmical Perspective
and Strategic lssues

Fourth Ngtional Congress of Culture
Collections snd Industrial
Microbiology - Turkey

IBA servey shows maturiag US bioindustry

Directory of British Biotechmology
1987/88

Latin Americea Associstion of Rhisobiolegy
(ALAR)

Eagineered organisms ia the eavirommenmt:
Scientific issues

Msintensnce of micro-organisme

-4

s &8 & &8

Directory of Departments amd Collections
ia the Nordic Register of Microbiological
Calture Collecticas
Isotopes is studies oo mitrogen-fixation
Iatersationsl microbisl stresin dats metwork
Microbiological Resource De:abamk

Wicrobial Cultwral Informetiom Service (MiCLS)

Biosym Techaologies gets $500,000 for
compute: ided wolecular design

BioCommerc. data's oewv datadase

BICEPS bio-informstics workshops

European Bawk of Computer Programs in
Biotechmology

Cenatic informatioa softvars smd datsbase

¥ew products
MEETINGS .ccvcevssscccncccccacccsvnnconcsnce

REPRINTED ARTICLE ccccecoccccncsssscccancnne

Genetices and the forests of the future

41
41
42
42
42

&2

62
43

&3
43
&3

43




A. POLICY, IEVS AND OTEER KVENTS
URIDO News

Positions available at the Internationsl Ceatre
or Gemetic ineer Brot:

Applications are mow being processed by the
Isternational Ceuntre for Cemetic Eugineering and
Biotectmology (ICCER). Appoiatments are opem to
recent Ph.D. graduates ia chemical swd diological
sciences, including chemistry, biochemistry,
aolecular biology or biology. Research interest are
wolecular virology, plemt wolecular biology,
psrssitology, bacterial physiology end gemetice. At
Trieste resesrch centres os the molecular sspects of
DUA replication in human cells, the moleculsr,
immwunological and pharmwecological aspects of bumsn
pepilloms and rotavirus infection. At New Delhi, the
research is focused on molecular aspects of hepatitis
vires, plaat moleculsr biology, ssd psrasitology with
specisl emphseis on protozos infectioms.

Preference vill be gives to camdidates vith
poblications in pesr reviewsd jouraals with strong
training ia chemistry smd bielegy.

Nork plaa of resesrch smd other activities umder
the 1aterim programms o

This workplea is drawa wp within the framsvork
ol the interim programme of the ICGER, but it should
be eaphssized thst the programme will need to be
periodically reviewved and focuwced in the light of the
experience gsined, keeping im mind the flexibility
Tequired for implementstion which will criticslly
depend on the quslity sad typs of esciemtists
recrwited wmd the quality snd smowat of avsilable
lsborstory space ~ommensurste with the progress of
sctivities. The workplen is envisaged under four
headiugs:

(1) Resesrch;

(2) Treiming;

(3) Atfiliated Centres; and
(4) Other activities.

Research activities

The New Delhi Compoment will focus on
agriculture snd humen end animal heslth sod the
Trisste Cosponent om induscrisl spplications of
biotecmolc gy.

It has b ez, been axy to limit the
suwber of resesrch sreas for several ressons, keeping
in sind the importance of achicving s criticel mass
of effort with the smouat of risources sveilable. Ia
choosing perticulsr ressszch srxes (vituis which
topics will have to be more specificslly identified
a8 senio’ scientists srs recruitsi), regasrd has been
peid ir particuler to the following criteris:
sdequacy of requirements in terws of equipment sad
other facilities for resesrch; high ecientific
content of the problem iavolved, which is en
important point for sterasccing the most talented and
wotivated scientiots; snd the possibilities of
obtaining within s ressonable time vaeful and
sigr ficant results, crnsidered in context with
resesrch im other astsblished laborasctories.

Based on the foregoing, it is propoeed thar the
folleviay resesrch areas will be sdéressed:

New _Delhi Comvonent:
(1) Progremms on sgrobioclogy:

(8) Contzol of expression of transferred genes;
(d) Cyzoplasmic mele sterilicy;

(e) Plumt proceins;

(4) Merdicide resiotonce; and

(e) Wixrogen fixatien.

(2) Progremme om bumen parasitology:

(a) Maleria; amd
(b) Hepatitie

Irieste Compounent:

(1) Progremme on viral diseases:

(s) Human papilloms viruses;
(b) Rotaviruses.

(2) Progrswme on moleculzr sspects of DMA
replication in humen cells.

(3) Progremme on microbiologicsl degradation of
lignocellulose.

Taken together the initisl programmes of the two
components vill focus on importsat research aress ia
the field of agriculture snd humss heslth, vith the
possible sddition of ligsocellulosic degradation. It
is comsidered that scale for industrisl spplicatiom
of the resesrch results in the field of husam health
will be tsken up by the Trieste composeat as they
essrge. From the resesrch one might expect the
productios of diagnostics which are very useful
ptoducts vith high sdded value snd quite edapted to
small- and medius-scele industries in developing
coumtries. Im the same light, vsccines could be
developed, traditionsl or new, as well as mew drugs
and spplications; these could be obtained esither by
classical mesns or by genstic engissering
spproaches. The pursuit of these possibilities must
depend on the schievement of sufficient progress im
research.

The progremme in agrobiology sims st quslitstive
end quantitative improvesments ia sgriculture. Uork
on the control of expression of transferred geses is
considered to be fundsmental so as to ensure
effective results from genetic engineering is terme
of actual sgricultursl output. Attestiom is sleo
given to the subject of cytoplasmic male sterility so
as to enhance the possibilities of obtsining high
yield veristies. Focus in this respect will be o
pesrl sillet male sterility, vhich is sa importest
crop thal thrives in arid regions. The work om plast
proteia quslity will comcentrate on Amsranthes, agsia
& crop of importance to daveloping coumtries. The
topice of pesticide resistance snd nitroges fizatiom
will receive attention. Although vork om these and
other eress is carried out in s variety of
laboratories, because of their overall importance it
is considered that a "centre of excellencs” like the
ICGES should slso consider those aspects vith defimed
"ni.weo™ in the developing coumtries sad work sc the
cutting edge of science. Thus the work om smitrogen
fixstion will concentrate on slow growing Rhizobium
which ssrocistes vith legumes which grow in
developing countries.

In regard to the programme in srumen
parssitology, though work is carried out elsevhere in
regerd to mslaria and hepstitis, the point of
departure is the development of malsris vaccines
suiteble to diverse developing-country conditions
since t':e mclaria perssite has meny otages in its
life cycle and sach stage is sntigenically different
and could gotentislly be interrupted by differeat
vaccines. Likevise, the research progremme in
hepstitis viruses vill ewphasise viruses is
developing countries, since mo such ecreeming has
been corriad out so far im the vork dovs elsevhere.
It is thus possible to tuse the ressarch verk wore
riosely to the coulidersiions and requiremescs oi
developing-country saviremmests.

Tor the ressarch programme of the Trieste
conponent, recent epidemiological Jdats shov Chat Che
husen pepillome virus reprvesents s particularly
ispertast neslth problen for the devaleping vorid,
sggraveted by insdequaie hygiene facilities snd




conditions of life. In cowe regioms of Africs
papilloms—based genitsl cascer is the maim cause of
death by camcer inm vomen. It is comsidered that
there is smple toom for movel amd sigunificast
comtributions ia this field ia a relatively short
span of time. Likewvise, rotaviruses represent s
family of RNA-based viruses of great importance to
the developing countries since they sre the msin
cause of infant mortality in most aress of the
tropical world, due to their cauwsimg particularly
severe forws of diarrhoes in infsats. The programme
on wmolecular aspects of DMA replicstion in humen
cells is expected to have & strict correlstiom in
particular with the study of the molecular and
cellular aspects of human papilloms viruses siace
they grow by using the DNA replicatiom apperatus of
the host cell.

The rationsle of & programme on microbial
degedation of lignocellulose is particularly cogemt
to the developing coumtries whereism excess feegstocks
are ouboptinmslly wsed and both pure cellulose and
lignin byproducts cam have enhanced wse snd ecomomic
valee. Work im this field is of interest sad
importance and deserves sdditiomal efforts which may
be sources of fumnds under graats from joiat
prograumes.

The research programme ss suggested above, is
expected to have relevence to the work contemplated
in several sffiliated centres. In the light of a
careful idenmtification of possible joint programmes,
complementary resesrch efforte cam be developed vith
the affilisted centres as sdditional snd nev sress of
resesreh sre promoted. For exsmple, regarding the
Bew Delhi compoment, Algeris is slso interested in
witroges fixation, argestins in trypasceones, China
is agricelteral plaats snd hepatitis B vaccine.
Cuba is involved ia genetic transformetiom of
Craminacese, Egypt is working om plamt cell culture
end propagation, and Nigeria om hepatitis B vaccine,
plant pethogens awd mslaris chemotherspy. Venezuels
has s large programms is Chagss disease, malaria,
schistosenissis, leishmmnissis, end nitrogen
finstion. Im relstiom to the Trieste component,
Algeris, Argemtias, Bulgsris, Cubs, Greece and
Wigeria sre iaterested is entyme engineering. The
ssme countries plus Senegsl and Vemesuels are slso
interested im vaccines snd diagnoscics. Momoclonal
satibedies sre of particular insterest to Algeria,
Argentins, Delgsria, Creece, Nigeris, Venesuels snd
Yegoolavis. The sse of cellulose waste is of
interest teo Argeating, Chile sad Cebs.

Training

One of the centrsl sims of the ICCEB is to
provide traising, particelerly through s two-yesr
training progr. . The full scale orgsnizstion in
the Trieste and Nev Delhi compoments will require
some time ss scientists joim the Centre snd develop
work is lsboratories to imtersct most fruitfully with
yowng scientiste from member councries. Hence a
conbination of training spproaches is envisaged for
the interiam programme:

(s) Regular training in the ICCEB under s
tve-year training programms. Four traisees can
be sccepted in 1987 and six in 1988 in each componant.

(b) Short-tern sad/or regulsr training in
non-ICCED imscitutions is umder comsideration end
could be useful also to rcreen prospective resssrch
scientiote for ICCED.

(¢) Short-terw training courses of 3 to 8§ weeke
ate plonned in the twe covponents or sffiliated
censres. It is hoped to organize 8§ such training
couroee in all involving st iesst 80 parcicipente
during the intarim programme. There will be two or
wore soussas in 1987 snd chree ere in the plaming
stage Jor 1988. As om exawple of the courses
proposes, there is a propossl for o treimiug vorkshop

at the ICGCES Bew Delhi im the field of wolecular
biology of photosymthesis. Asother one, scheduled for
21~25 March 1988, vill be orgssized im Trieste jointly
by ICGED and ICTP om Protein Structure a~d Proteia
Modification with workshops and speskers from both
major resesrch centres sad developing coumtries.
Furthermore, the affilisted centre in Crete has offered
8 course on wolecular gemetics. The Centre in Belgrade
has offered one oo cloning; the centre in Eeijing has
proposed a course orgamized by David lopwood on the
wolecular genetics of streptomycetes; the Centre in
Buenos Aires is proposimg a course on general micro-
biology of soil organisms and mitrogen fixstion. Uther
isitisl contactes and proposals from member countries
have resulted in the wsiling of a first volume om
“Extra- chromosomsl Elements in Eukaryotes” to the
libraries of the affilisted centres. A second volume
on "Plasmids in Bacteria” is available for the same
distribution.

A systemstic flow of informetion to snd from
wsember countries, iscluding site visits, sust be
assured snd operating so that ICCEB msy be aware of
the research snd trainimg requirements of those
countries; this vill bhelp im the plamming of
training courses amd workshops. This mutusl
svareness of needs and opportunities msy be helped
grestly by the preparatios and distribution by ICGEB
to member couvetries of sppropriste brochures sod
questionnaires.

Affilisted centres

Bearing io wind the interis progreame,
co~operation vith affiliated centres would include:

(s) Advisory services;

(b) Training for affiliated-centre personnel;

(c) Training organized by sffilisted centres; and
(d) Joint research programmes.

The sctivities relsting to crerining bave slready
been indicated. To start other sctivities, including
edvisory services snd joint resesrch progresmes, it is

. proposed thst all countries whose institutions have

been granted sffiliated status will be visited by a
scientific mission of one or more scientist(s),
orgenized by the Director. The Director, the tvo
heads of cowp s snd members of the Panel of
Scientific Advisers (PSA) will participste in such
missions. Through rhis process the scope fcr joimt
research programmes and the possibilities of
interactions for mutus! enhancement for the affiliated
cantres is an saticipsted objective.

Other activities

(a) ﬁvhog services will be provided to mesber
countries caizerning institutionsl, policy or
scientific arpects of research snd applicaction of
bjotechnology. The Director will drav upon the
expertise available worldvide and srrangs for such
sdvisory services in consultstion vith the governments
aod their scientists.

(b) Visiting resssrch scientists vith esinent
=scablished records wiil be invited Co psrticipate in
snd sdvise oo rrsesrch of esch component once
scientific work has sterted. Several such visits
including those permitted by the Workshup with ICIP on
Proteins and the one on Synthesis in Plant Organelles
are envisaged for 1948,

(¢) Lxpert group mestings vith specific topics
of critical r;rnuo co “eg componant snéd msmber
countries’ tessarch progremmes sre foreseen for

1988-1989 with topice to be idencified.

(d) PSA mestings sre ssticipeted to be convened
once 8 yeasr 8¢ noiuiod in th: Scatutes with sore
frequent consuitation oo selected topice including
pereconel section, resesrch conferences and . aid for

training programmes.




(e) A Forum of Scientists frou wembder coumtries
is to be comside st its May 1987
meeting. The Forws will be orgamized vith the aim of
assuring the meeting and interaction of th: ICCEB
Director, Heads of compoments and PSA vith scientists
of Che affiliated centres and of other member countries.

Appoiatment of the Hesds of Components

Prof. A. Falaschi, on appointment as Read of
Trieste Coump d his duties on 2 part-time
besis on 1 lov-act 1986, and frow 1 April 1987, has
established oo a full-time besis his office at Trieste
to commence his work programme as Hesd of the Component.

Folloving the Preparstory Committee's endorse~
meat of the proposal of the Psnel of Scieatific
Advisers, the psnel of candidstes for the New Delhi
component vas enlarged to imclude Prof. K. K. Tewsri.
The Director of the ICCEBR, after careful coansiders-
tion of the candidates’ werits snd availability,
selected Prof. K. K. Tewari as Read of lew Delhi
component .

Appoistaent of sdministrative and ecientific personnel
st the Mev Delhi and Trieste conp T

As of 13 April 1987, Prof. A. Falaschi has
appointed the first supporting staff for the
component. As regards the recruitmeat of scientific
persomnel for the ICGEB, the Director, assisted by both
the Head of Trieste and Wew Delhi components, prepared
terms of reference for senior sad jumior sciemtists. A
general somouncesent was subsequently published in
lesding scientific periodicals. Simultanecusly, UNIDO
brought the sdvertisement to the sttenmtion of the ICCEB
member cowntries by letter snd the UNIDO Project
Persomme]l Recruitment Branch mede s similar
snnouncenent through the mstional recruitment services
of Ruropesn countries.

As of 11 Msy 1987 more than 100 spplicstions for
scientific appointments have bees reviewved and are
under comsideratici. The scresning procedure snd final
selection is swbject to scientific merits, field of
expertise, svailsbility of post in the component of
choice as well as the time schrdule and the resesrch
projects to be pursved initislly. The advice of the
Panel of Scientific Adviserr will be obtained in the
screening of candidates.

ICGED ~ List of affiliated centres
Argesting;

"Fundocibén %r" Iastituto de
vestigaciones Bioqu 88
Partriciss Argentisss
1403 Busnos Aires, Argentins
Tal.: 88-4016/4019, Telex: 18696 ibudbs or

Responsible person: Dr. Luis F. leloir, President
Algerias

Miniscdre de l'luui;mc Supérieur
Route de Dely Ibrsh.

Bensknoun-Algerie

Tel.: 79 01 02 or 79 02 49 oxr 79 19 08

Chekib~Arslane, Conseiller

Responsible person:
(Adviser; Biotechoology Progremms)

Buigeris

Research Centrs for Biotechaology
] oy .

1113 sefis, Bugarie
Tel.: 70~335-26/70-41~49
Telens 12348 teh poo g

Rosponsible peyson: Dr. Ksstsdie Ganchev,

Exeeutive Director

The Research Centre for Biotechnol (lastitution)
garian Academy o) iences
Adadenician Georgi Boochev Str.
26 block
Sofis
China:

Ching National Center for Biotechnology

Developmenc
San Li-he Rd.

Bei jing

China
Tel.:
Telex:

89 42 33

212349 Ansver back code: SSTCC CM

Responsible person: Dr. Yonghui Liu, Deputy Director

Cuba:

Centro de Investi.
Ave. 134 entre
Cubsnacan, Plays
Hlabsns
Tel.:
Telex:

isaciones Biol ogicas
- 25

20-0071 to 78
511072 cubscid

lumiblc person: Dr. Pedro Lopez 5. wr., Director

Igypt:

The Egyptian Affiliated Centre for Genetic
ginsering 1otechnology

ASRT, 101 Kasr El-Eini Strest

Cairo, Egypt

Tel.: 55-10-47/54-65-32

Telex: 93069 Aanswer back code:

Cable: ACASCTI

Responsible person: D:. Mohamed Abdel Hadji, Director

Greece:

Institute for Molecular Biology and Biotechnol
‘The Nesesrch Centre of Crete

P.0. Box 1527

Hersklion, Crete
Creece
Tel.: 30/81/235967

Dr. F. C. Kafstos, Director

Responsible person:
Nigeria:

Federal Ministry of Science and Technolo,
Hedical and Natura] 3ciences

, Kofo Absvomi Street
P.M.3. 12793

V/1sland
Lagos
Tel.:

Responsible person:

Nations! Institute for Msdical Research
rescent

Private Mail Beg 2013

Ysba

Lagos

(01)-614622

Dr. 0. Ogunys, Dirsctor

Cable: MEDRESCON, LAGOS

Yuloo lavia:

Censtic Engineering Center
Vojvode Toape T e

?.0. Box 794

Belgrade

Yugoelavis

Tel.s 491198 Office, 491195 Laboratory
Telexns 11847 VEMONT YU

Responeible person: Prof. Viadimir Glibia, Director
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Status of Signature/Ratification of the Statutes

of t
(as of April 1987)

Ratification Ratification™
State Statutes Protocol or Acceptance State Statutes Protocol or Acceptance
Afghanistan 13 Sept. 1983 1/ 15 Aung. 1984 Kuwait 13 Sept. 1983 21 Oce.1986 3/
28 Mar. 1986 27 Mauritenia 1) Sept. 1982
Algeria 13 Sept. 1983° & Mov. 1985 Mauritius 19 Sept. 1984 19 Sept. 1984
Argentina 13 Sept. 1983 & Apr. 1984 Mexico 13 Sept. 1983 1/ 25 Oct. 198 u
Shutan 31 May 1984 31 My 1984 7 May 1985 21 nay 1986 2/
Bolivis 13 Sept. 1983 MHorocco 19 Oct. 1984 19 Oct. 1984
Brazil 5 May 1986 5 May 1986 Bigeria 13 Sept. 1983 2 May 1985
Bulgaria 13 Sept. 1983 1/ & Apr. 1986 23 June 1986 3/ Pakistan & Nov. 1983
Chile I3 Sept. 1983 4 Apr. 1984 Panena 11 Dec. 1984 11 Dec. 1984 12 Aug. 1986
Chins 13 Sept. 1983 Peru 22 Mar. 1984 & Apr. 1984
Colombia 21 Nov. 1986 Semegsl 29 Jumea 1984 29 Juae 1984 & May 1985
Congo 13 Sept. 1983 Spain 13 Sept. 1983
Cebs 13 Sept. 1983 & Apr. 1984 30 June 1986 Sudan 13 Sept. 1983
Ecundor 13 Sept. 1983 Thailand 13 Sept. 198°
Egypt 13 Sept. 1983 2 Jan., 1986 13 Jan. 1987 Trainided 13 Sept. 1983 8 Feb, 1985
Creece 13 Sept. 1983 & Apr. 1984 and Tobago
Ruagery 13 Jau. 1987 13 Jan. 1987 Temisis 27 Oct. 1983
India 13 Sept. 1983 & 2pr. 1984 9 July 1985 Vemsznela 13 Sept. 1983 & Apr. 1984 15 Oct. 1385
Indonesis 13 Sepc. 1983 Viet 4am 17 Sept. 1984 17 Sept. 1984
Irag 28 Fed. 1984 23 Oct. 1984 19 Feb. 1985 Yugoslavis 1) Sept. 1983 & Apr. 1986 18 March 1987
Italy 13 Sept. 1983 4 Apr. 1984 Zaire 13 Sept. 1983

1/ Signature sd refersndum
2/ Confirmation of signature sd referendus
3/ Ratified vith s declaration

UN _and other orgsnizstions’ newvs

FAO - Towards free

to plant genmetic

resources

Purther steps wers taken rscently to increase
co~operstion in conserviag and freely exchanging the

world's plant genatic resouices (germplassm).

A

working group of the Commiesion on Plant Cenmetic
Resources at the United Mations Food and Agriculture
Orgsnisstion (FAO) met for the first time ia June
1986 to examine important legsl issues concerning

Ierwplses collections, as well as s feasibility study
on the establishment of sn internstiomsl fuad for
germplasn and other techmical matters.

The Commission was set up in 1983 and charged
vith san "undertsking” to ensure ths development,
strengthening and momitoring of a global system for
gerwplasn. A working group was set up to monitor
progrese snd mske recommendstions.

Most of the gerwplasm needed for plent breeding,
seed protection and seed improvement is located in
gens benks in the industriaslized couatries, although
wuch of the basic plant ssterisl for these
collections originslly cems from gene~-rich developing
countries, vhich are often denied sccass to such
resources on the grounds of protecting plant
braeders’ righis. These resources sre videly
;:;:rm ss vital to the food security of the Third

rld.

One of the main tasks of the working group vas
to snslyse the legsl aspects of the reservations
expressed by some industrislised countries about
80ves to offer grester sccess to germplasm for Third
World countries. It must also find waye to sttrect
the videst possible sccaptsnce of such an
srrengement. According to the FAO, some of the
reservetions are limited to specific problews or to
certain types of seed, vhich in cthemselves do mot

present s msjor obstacle.
questions of plant breeders’ rights and of the demend
for unrestricted access to genetic resources, which
have been expressed by some 20 countries, sre
formidable barriers to sn internstional agreement.

On the other hand, broader

Auother important issue reviewved by the working
group was the relationship betveen FAO snd the
laternationsl Bank for .'lsat Gemetic Resources
(IBPGR), which is staffed by snd housed in the FAD
hesdquarters in Rowe. The IBPGR, vhich siss st
collecting, preserving and ensuring free access to

plant genstic resources, has been severel; criticized
by some nou-goverament organizstions for its slleged
collecting of materisl in developing countriesr in the
name of ths FAO and storing it in the industrislized
countries, particularly the US.

The working group expressed concern over the
finsncisl constraints snd lack of infrastructure snd
of trained persoomel in the Third World countries -~
the frequent ¢ of bottl ke in T b
operstions. C quently, "r ch and develop
of valusble gerwplass is ofcen transferred to
industrisl countries outside the nstural renge of
species concerned, thus decisively influencing tne
research priorities and de facto control over Chis
resource”, the working group concluded.

As & result of the group’s recommendstions, the
TAO is sppesling to potentisl donor governments,
orgenisstions snd industries to give financisl
support to sn Internstionsl Fund for Plant Cenetic
Resources, to help Third World ferwess. (Source:
Asis-Pacific Tech Monitor, September - October 1986).

Socis] issues

Call for etricter legislation

Tighter leginlative snd regulacory restrictions,
and grestly iscressed public evereness of




biotechmnology research sad developmeat activities
vere on the sgesds for action developed at the
Committee for Respomsible Cemetics’ comferemce in
Sovesber on Creatiag aa Agenda for Biotechunology:
Food, Neslth and the Exvironment. One recommendstion
which emerged froe the coaference wvas that a research
moratoriwm should be imposed wntil a new, tighter
regulatory framework could be put im place. There
vas s clesr consensus smoug those attending the
conference that currest regulations and laws were
insdequate to oversee comtinued safe and socially
resvoasible development in this critical ares of
scientific research. Part of the prodlem was felt to
lie in the fact that, walike issues such as nmuclear
power and toxic weste, there has until aow been
limited puhlic awaremess of these cowplex issues and
lictle peblic participation in the decisiommaking
process. The Committee for Respomsible Gemetics,
located at 186A South Strect, Bostom, MA 02111, USA,
plam to wove forvard actively i the coming momthe to
begin iwplementing masy of the comferesce

recoumendstions. (Source: Biotecimol Bulletin,
Vel. 5, Wo. 11, December 1985.)

Ethical and socisl issues of gemetic testing

Bew genetic tests are rsising s bost of legal,
social snd ethical isseves. Some tests will be able
to tell vhether a person has sa uatreatable disesse
that will strike much later in life, like
Hustington’s disesse. The ability to screem lasrge
wonbers of people for various disorders raises the
questions of vho should be screensd, who should pay
for it, smd wvbo should have sccess to the reswlts.
In_stero tests imevitsbly lesd to questioms affectiag
‘sbortion swd in utero trestments. Legsl isewes
involved in screeming sre mumwsrous. LEmployers might
dismiss s person found to have a disesse thet will
shotten the employee’s workisg life. By 1991 cescs
will be avsilable for any humsn gene. There are
slresdy sbout 1,000 restriction fragmeat lesmgth
polymorphisus that detect & sites on the gemocas wvhere
s varistion is the DNA sequenmce occurs.

Using the gemetic markers for disesses may
eventually sllow the csusstive genes themselves to be
foued, snd perhaps this information can help produce
esffective trestwent. However sows tests vill
indicete disesses for which »o trestment is ksown.
APKD, for exsmple, cem be detected, but it is an
sdult-onset, incorsble disesse. Also st issue is
vhether s screening programme for s gives disease
should be msndstory or volumtary. Prenstsl disgnoses
will rsise questions of vhat rights the fostus has to
trestment, especislly if che trestment puts the
wother st risk. WMo reviev or licensing process
corvently exists for gemstic screems. (Extracted
from Medicsl World, 22 September 1986)

Regulstory issves

EEC plans drsft biotechnology directives

Officials in Bruseels ars determined to
introduce draft regulstions for biotechnology is the
IEC by next semmer. Alrvesdy the Luropess Commission
has set the vheels in wotion by srreamging expert
seatings for Jonuary smd Februsry to discuse possible
drafts. Informsl discussions vith the US have aleo
started ond the Commission is plemming a vorkshop to
find points of commenslity aad determine, poesibly, o
joine vationale.

The Commission’s otrateagy is likely to be Ctwe
pronged. A nev directive will probebly be formwlaced
te regwlste plemned releses of gemeticelly
senipulsced ergmions inte the suvireommsst. 1Ia
eddition, o Seveso~like directive mey bo formylated
te rogulace the vaste wenegeneat end sccidont
sontrels for bistashmolegy. It ie peesible, hewever,
thet Srussele vill emend the existing Sevese
directive on mejor jadustrial hesarde.

Apart from these plans by DGII, the enviroament
are of the Commission, two other dirsctorate gemerals
are seeking diotechwology coatrols. DGIIL and DGV
are preparing draft regulstions on coatainsest,
safety and classification of micro-orgemisms. The
proposal is likely to cover other biologicsl ageats
wsed in industry.

By developing s Cowmmunity framewerk, the
Commission beliees it will be sble tu provide i
clear, rational amd evolving basis for biotechuology
snd ensure adequate protection of snimsl and
enviroomental health. As the market for
biotechnology products is global the Commission plans
to harmonize regulstions with the practices of
Europe’s trading partaers.

The OECD is currestly developing its ows idess
for biotechuology regulatious. The orgsnizstioa of
developed natiocas has bees draviag up biotechnology
guidelines on an sd boc basis under the suspices of
the eaviroament growp. It is expected to samoumce
which part of the OECD will ctake care of the
regulstions. Most probable choice will be che
chemicals group. But once s howe has been fownd,
that particulsr body msy find itself vith the
uwaenviable task of securing more somey. (Source:
Eutopesn Chemical News, 15 Decewber 1986.)

Field testing being carried out ix other
countries

Scientists from the US Natiomsl Science
Foendstion participated in field testing &
gewetically—engineered rabies vaccine in Argentina
last swummer without seeking apr oval from the
Argantine or US Governmenmts.

The Argeatine Coverument lesrned . 'out the test
in September and barred any further experimentstion.

US officisls snd scientists said the test, in
vhich 20 cows wers innoculated im July with &
gene-sltered viral vaccine st the asgricultural
station in Azul, raised questions about the
effectiveness of the USA's progromme to regulste the
products of biotechnology resescz.n.

Regulations signed by President Resgan in June
do not prohibit US companies or research lsborstories
frcm testing geneticslly sltered products in other
countries.

The vaccine, developed at the Wistsr Institute
in Philadelphis, hes been uadergoing r B since
1982,

It was slso disclosed that resesrchers st Oregom
State Universicy heve comducted fiesld triasle on &
gene-gltered viral vaccine in Newv Zealsnd vithout
perwission from the US Covernment. The tests weres
financed by the Department of Agriculture and
spproved by two agencies of the Nev Zasland
Goverament .

A spokasnsn for the Industrial Biotechnology
Associstion said the revelations reflect a belisf by
seny scientists thet US biotechaology regulstions are
s barrier rather thas s ssfeguard for the emerging
industry.

Laviresmenteliste responded by ‘iling & lewsuic
which seks the US Disctrict Court in Washingtom to
isvslidate the White Nouse biotiehmology guidelimaes.
The Tovndation on Leononic Trends seid Lavirommestsl
Protestion Agonsy end the Agriculture Dspartment
ignoved the sdvice of thoir ovm sciontiste to permic
cortain orgonisns te be relessed fato the ewviromment
wichout review. The swit contends documents show
that 12 of the 13 um‘::-u whe sevieved the

iens vereed the tions. (Extrested
:;:u‘mn m;'.& m;::rb Nevember 1986.)




RAC eoses guidelines for recombinsmt-DMA rel

At its September mesting the US Recombisant-DMA
Mdvisery Committee (RAC) of the Netiomsl Imstitetes
of Nealth (WIN) adopted 2 majer chamge im its
guidelines governing recowbinade-DMA deliderate-
telease experiments. If approved by the BIR's
director, this sev RAC guideline viil be sore in line
with th: propesed gover ~wide definition of
biotechnolegy, vhich excludes ss “wav™ for purposss
of regulation any orgamism from which a geme has deen
deleted or whese genes have been tearvanged. Is
swother sctiom, the RAC turned dowa & request by the
Committee for Respousible Gemetics, that it baa
outright sy sttempts at gerw-lime - ss distinct from
somatic -~ geme therapy. It opposed the proposal
primarily as being prematu: ¢ in the presest stage of
genetic resesrch. (Extracted from McGrav-Hill's
Biotechnology Mewswvatch, 6 October 1

A call for order im biotechmology regulatioa

The Industrisl Biotechmology Associatiom (IBA)
of the USA is issuing a call for clesr jurisdictiom
over gesetic-esgineering experiments to sveid what it
calls "agency shopping™ by experissnters ssong the
variows govermmratal :mits thst regulate bioc-
techmology. A report relessed at the association’s
sanusl meeting in Sam Framcisco ia October calls for
orgaaisms to be wore clearly defimed. (Extracted
from Chemical Weeb, 29 October 1986.)

:

Panel reports om pig psevdorabies testing

The US Recowbinsut DWA Advisory Committee has
completed its review of sllegstioms that resesrchers
at Baylor Universicty aad Texas Al University may
have violated Natiouzl Isstitute of Health guidelines
by testing s gemetically enginesred peeuvdorsbies
vaccine for pigs withost prior review by the.
wniversities or WIR. The RAC panel coucludes thet
the primery researcher violated st lesst the intenmt
of the NIK guidelines, if mot the letter. There is
soss smbigeity, apparesmtly, over vhether the vaccine
as developed by the primary resesrcher, Ssul ..it of
Baylor sad sesocisces falls under the definitionm of
having 8 "recombinsat DNA molecwle™, because the
fins]l prodect is not directly genetically altered and
w0 foreiga DMA is introduced. Differesmt advisory
penels disegree om this point, but wost would ssy
wotificatios procedures should be followed. Another
sticky point is vhether the veccine was "introduced
into the eaviromment”. Agaim, definitiomns differ.
USDA, for imstewce, does not comsider morwsl
1sboratory sses or husbsndry wses of biological
prodects to be relessed into the esvirommesnt. Still,
RAC comcleuded soms violation hed occurred snd has
ordered thst Kit's resasrch os snimsls be monitored
awd reviewsd carefully for the next thres yesrs. It
aleo emphasizes that vhensver there is s question on
procedure in swy genetic enginesring experiment, it
is best to get spproval firet. (Reprinted with
permission from Chemicsl ond u.iuoti'? News,

17 October 1986, p. 20. Copyright 1586, Americsn

Chewical Socisty)

ACS suggests chenges to biotechmology guidelines

Responding to recently smaouncd guidelines
covering the US Federal Covermment's regulation of
products developed through genetic emgineering and
other nev biotechnologies, the American Chemicsl
Socisty hae suggested meking some changes in the wvay
those guidelines mesh vith che Toxic Substances
Control Act. ACS believes s perwitting structure for
genstically engineered orgonions should be
sotsblished under TECA to make thst law comeistent
vith others regulsting such organiswe. S$pecificelly,
ACS sees the need for an institutiomal perwic gremted
to s reseoreh inestitution ae & vhele for semy
environmontel relesse experiments, oo individueel
investigatore will not have te desl with EPA

separately. To get & permit, the imstitution would
have to provide meay detasils to EPA om i:s research
and vould have to set up am intermal envircamestal

review committee to spprove release experimests.

ACS also maintains that the definition of a sew
orgsnism under TSCA should not inclede those made by
iatroducing DA from other micro-organisms of the
same genus. The society recowsends an exemptica for
orgsnisns that are solely used as intermediates ia
contained mamufacturing processes, maiotainiag that
these orgemisms’ use in fermeatatioe aand bdioreactor
systems will not present sa waresscasble risk. ACS
also supports sn exemption for research amd
development vork on gesetically emgineersd organisams
vhen the work is properly coatsised. Thers should be
previsions, however, for reviev by EPA of field tests
conducted for nou—commercisl purp at desic or
other :aostitwtioms. (Abstracted vith permissicn from
Chenical and Eagineering Neaws, 27 October 1986,

p. 083, Copyraght Iﬁ. American Chemical seciety)

Cengral
Iiotceholouti ecolcgical spproaches could
incresse Third Wor TVvests

Some 230 million rursl households is Africs,
Asia sud Latis Americs sever shared ia the green
revolution that browght imcressed harvests to masy
developiag cowatries, concludes a nev study fros the
Worldwatch Imstitute, s Washington-based research
orgasizstion. According to Edwerd C. Wolf, author of

;E&hc Creen Revolution: MNew Approsches for
ird World Agriculture, "Ihis 3rovp of searly 1.6

billioa people in the Third World holds the key to
futsre incresses in vorld food productiom.”

"The world's population is p-ojected to grow
from today's 5 billioan to 6.2 billion over the uext
13 yesrs, though little nev land will be brought
under cultivatios by thea”, Wolf ssid. "Just to
waintsin food consuapCion levels will require a
26 per cemt incresse over the 1985 average grain
yield. And by 2020, feeding the projected populstios
of 7.8 billion will require grain yislds 56 per ceat
higher than 1985 levels.”

High-yielding varieties of whest sod rice, first
widely introduced to developing countries 20 yesrs
sgo, quickly incressed food production. Newv seeds,
fertilizers, and pesticides boosted crop yields of
Asisn snd Lsrin Americen farmers who had access to
irrigation systems snd markets for their crops.

"But these conditions preveil on less then s
third of the 423 sillion hectares planted to ceresl
grains in the Third World™, Wolf observed. "And
costly farw chesmicsle sre beyoud the mssus of sost
subsistence farwers. On a large shsre of the W
million hectares that remsin, productiviCy nes not
msasurably imsproved.”

Biologicsl spprosches that rsgenerats natural
soil fertility cen help Third World farwers raise
productivity on marginal lan.. In additiom,
biotechnology, which allows researchers to manipulste
the genetic waterisl of plance, could be used to
improve Third World staples including willet, cassava
and cropicsl legumes that have received litcle
research attention. By joining biotechnologies with
the insighte of traditionsl farming prsctices, it may
be possible to raise yields and reduce the chance of
“ﬂ failure due to srratic rainfall snd infercile
soils.

"But progress could be slowed by o shift ia the
control of agricultural resesrch to the private
sector”, Wolf cautioned. "Privete firme have no
incentive to produce the low-cost, locslly sdepted
crop varieties needed by the vest majority of Third
World fermers”.




Researchars supported by govermments and
internationsl agemcies are now turning to a mew
challeage: developing crops amd techrologies for
farmers sho do not irrigate amd cemnot afford
fertilizers and pesticides.

Farw-growa nutriemt sources, for exswple, cem
substitute for parchased fertilizers. Research in
the Philippines shows that farmers who grov s
nitroges-fixing fern =slled Axolln in rice paddies

sce sble to cut mitrogew fertilizer uwse by helf
vithout sacrificing yields.

"Chenical fertilizers can oftem be applied most
cosc-effectively if they are cowbined with orgamic
materisls™, Wolf noted. Ressarch im Burkina Faso has
shown that coapost, straw amd msmure cam enhance the
contribution of aitrogem fertilizer by 20 to 30 per
ceat eves wader semi-srid comditioms.

Octher biological spproaches are geiming
credibility as researchers resppraise traditionsl
farming pre-tices. “Thouwgh traditionsl methodz have
limitations, they are mwot archaic practices to be
swept aside™, Wolf said. "Traditionmal farwing
constitutes a foundation om which eciemce cam build”.

"Until recently, s kind of wyopia has kept the
reseaxch commwaity fros recogmiziag the opportumities
for sgriceltural inwovations that lie ia traditiomsl
ptactices™, Wolf seid. Is West Africa, 70 to 80 per
cent of the farmlesd is sowm to more thas ome crop at
once. But omly sbost 20 per cemt of. the resesrch
effort is sub-Seharsn Africs focuses on imtercropping.

To make traditiomsl sgricultursl practices more
productive, farwers seed mew crop varisties. "It
took decades of work to produce high-yielding vhests
sad rices by conventiosal breeding™, Wolf observed.
"Biotechmology offers chesper sad quicker vays to
improve other Third World staples”.

Efforts to wee biotechnology to improve
sebsistence food crops, undervay at the 13
internstional sgricultursl resesrch cestres spomsored
by the Cossultative Croup for Intermstiomsl
Agricultursl Ressarch, can offset the tendency of
privete corporstioms to spply mew techaiques
exclusively to crope that are widely traded om the
world msrket. Fending for the centres resched $170
sillios by the mid-eighties. Pat funding sufficieat
to underwrite more complex research tasks and
changing technologies st *he internstiomsl centres is
by m0 mesas assured.

"The degres to vhich the privete sector will set
the tessarch sgends could jeopardize improvesents
Third World farmers need”, Wolf said. "As expsunded
comsituent to public reseacch, at both the netional
and internscionsl levels, is wnesded to ensure that
Third World priorities command attemtion”. (Source:
News Release, 1 November 1986.)

Biotechnology forecsst

By 1991, biotechmology products could prise s
US$S billion market, sccording to Iancernacional
Resource Development (Norwalk, CT)., Druge for humans
could sccount for $3 billion; druge for snimals,
$1.5 billion; end miscellensous other products like
testing kits end imaging devices, $500 million. The
biotechnology market could expend much more rapidly
then traditionsl pharmsceuticsie for seversl
vessons. Clinical taeting of gemrtically asltered
producte is faster because they sre made of natursl,
recher thea synthectic, molecules. Thus many future
pu‘un csould esrn spproval afcer omly two years.

f [ sble to biotechmology preducts
fo that several different US federal sgemcies will
oversee the industry, chus speeding spprovel end

reducing confusion. Accordiag to as analyet at
Arthur D. Little, Gonentech sad Cetus are expected to
be the most successful of biotechnology firms,
eveatuslly evelving into isdependeat drug companies
with their owa msnufacturing and merketicg arms.

Biotechnology compsnies are begimming to be
vieved as commercisl ventures aud will become =ajor
coatributors to the US ecomomy in 10 years, sccording
to a stedy by Arthur Youvag High Techaolagy Group.
Howvever, sowme observers expect that the industry will
not endure on its ows snd will gradually serge with
pharmacesutical asd chemical companies. Oaly large
companies with sverage pretax earnings of
US$2.3 willion/year did mot show losses in 1985,
while small firms earning US$31.5 million/year lost an
sverage US$2.9 millioa., Public equity oticrup are
becoming mors importaat as firms exp »
for 27 per cent of fimamcing for smsll firws, 42 per
cent for mid~size firme asd 61 per ceat for large
companies. (Extracted from Imdustrisl Week,
10 Noveaber 1986 and Chemical Week, 3 D »

Africas Regiomal Network om Microbiology
(i) WUistorical backgroumd

1986)

In 1977, at the Fiftk Internstionsl Conferemce
on Globsl Impacts of Applied Microbiology (GIAM V) im
Bangkok, fThailsad, Africam participents sade a
resolution to establish as African Regional Metwork
on Microbiology. It was sgreed thst Migeria should
serve as s temporary hesdquarters of the Metwork, and
the Rigeriam Society for Microbiology (MSM) was
mandated to convene the inaugural meeting at vhich
Regionsl Wetwork Officers would be elected.
Trerefore since February 1978, the Nigerisa Society
for Microbiology undertook the secretarial duties of
the proposed vetwork and letters were sent out to all
knowm microbiologists snd microbiological
organizations (including all fsculties of science,
medicine, veteritary medicine snd agriculture) in
various institutions in Africs inforsing thes of the
Baugkok resolution on the formstios of s regional
oetwork oa microbiology in Africa. MNSM eacouraged
thes to forms such natiomal organizations.

During the Sixth Internstional Conference on
Global lepacts of Applied Microbiology im 1979 in
Lagos, Wigeris, 60 psrticipants from the African
reginn at the Conference met in a round table
discussion and insugurated the Africsn Regionsl
Network om Microbiology. WNigeris vas made the
temsporsry headquarters sad the Executive Committee of
the Wigerisn Society for Microbiology ves to
constitute the Mansgement Board until such a time
wvhen s Regional Bosrd can be elected.

(ii) The objectives of the African Regionsl
Netvork on Microbiology

The primary objectives of the network sre to
strengthen national fsculties snd institutions of
microbiology in bssic resesrch, through regionsl
progremmes end sctivities sad also to spresd the
senefit of network sctivities to individuel
incerssted sciencists in psrticipsting councries.
Another isportaat objective is the need for
co~operstion and collaborstion smong microbiological
cercres victhin the Africse region so that
internacional sciencific dodigs, such as the
ICRO/UMEP/UNESCO psnel oo Microbiology could
effectively meks their resources sveilable sad
perticipate is che verious wicrobiologicsl progremmes
going on in different perts of Africa. The resovrces
of these internationsl bodies are currest!v being
effectively tapped sad utilised by the Americen
Regional Network snd the Seuth Lest Asism Metwork to
solve soms of their epecific regionsl microbiologicsl
probleme.




(iii) Organizational Structurs of the Africsa
Batwork

(s) The Regional Netvork vill crasist of
microbiologists in all centres in Africa, including
universities, research imstitutions, imdustries and
other private sectors.

{d) A regional network is designed to include
ooe poimt coanta:zt, with normally an institution or
society, in each participating country. However, in
the absence of any established national society, each
individual could identify himself as a “protes
nstional point-of-contact™ pending the formation of s
nationsl society. In esch case, this nstiomal
poiat-of-contact shall provide the channel of
communication from the regional retwork to other
institutions or groups which ace working in the rield
cof interest of the network in the country.

(c) Onme of the mstionsl points—of—contact which
is well staffed and with sdequste equipment in the
ares of & defined specislisetion of the me.work will
be selected to serve as the Regionsl Network
Besdquarters, and an officisl of this centre wil
serve as Executive Secretary.

(d) There shall be & regionsa” :o-ordinating
board which shall be made up of representatives of
the various nationsl points~of-comtact.

(iv) Activities of the Regional Network

All the activities of the network shall take
place vithin the ngxon and shall involve a high
level of co-op ion participsting
institutions. Oune of the most important long-range
results of network activities is the personslities
and linkages developed among scientists ia the region.

(a) Exchange of personnel: there would be sn
exchange of scientists between participating
institutions for periods of one to three wonths,
mainly in conmectioc with development of co~operative
research programsss of development of nev teaching
prograumes.

(b) 1In-service training courses: there would
be courses on specific high-level topics to upgrade
the level of teaching and ch in k msmber
countries and institutions.

(¢) Seminars, workshops, symposis and
scientific meetings: thess would encourage exchangs
and disseminstion of knowledge smong the scientists
in the regionsl network.

(d) Visiting lecturers and professors:
provision would be made to arrangs for visits of
eninent scientists from one institution or country to
another within the regionsl network snd other
internstional networks.

(e) Provision of equipment: expensive
scientific equipwent !o:qumiu; and/or resesrch

could be purchased snd maintained on s regional basis.

(f) Regionsl collaborstion in postgraduate
training in wicrobiology: wich the establishment of
an African Regional Network on Microbiology, it
should be possible henceforth for many African
countries to pull their msnpower snd meterisl
vesources Cogether for training postgraduste studentcs
in general and spplied microbiology. Hitherto, many
African students still have to go to Lurope snd
Americs to obtein postgraduste treining and
qualifications. These oversese training programmes
have recently become too expensive for many African
countries, including Wigeris. 1In eddition, the

overseas traiming programmes are oftem irrelevaat to
the immediate needs of these Africes coumtries.

(g) Disseminstion of information: newsletters,
journals snd regular review articles on the
sctivities of the African Metwork on Microbiology
shall provide information about the msjor
developments and research that is going ou in various
perticipating countries. These will guide
irternational microbiologicsl organizations inm
planaing collaborative scientific programmes vith the
African Regional Wetwork.

The coming together of African microbiologists
should be the beginning of co-operative efforts to
wipe out microbiological agricultural, veterinsry and
medical problems in Africa.

Further information may be o ained from:
Professor N.A. Essjusive, INO State University,
P.M.B. 2000, Btita, Rigeris.

AIDS: -Africa faces s gloomy future

The number of Africans who will die of AIDS will
escalate loung before scientists in the West know more
sbout bhow to fight the virus that causes the
disesse. According to s report AIDS and the Third
World, recently p-bluhod. up to a quarter of young,
educated people in parts of ceantral Africa are
slready infected with the virus. The report, by the
Panos Institute, vhich sounitors _"e Third World and
the Norwegian Red Cross, says that AIDS could kill
half the population ia some African countries.

Panos’'s numbers sre based on the prediction that
everyone who is infected with the virus, known as the
husan immunodeficiency virus, vill eventually develop
AIDS and die. The US's National Academy of Sciences
does not sgree, hovever. The acsdesy recently
es.issted that between 25 and 50 per cent of those
who are infected with the virus will develop AIDS.
There ie little dispute that almost sll vho do
develop AIDS eventuslly die.

Africa is suffering the worst effects of the
disease. The spresd of AIDS on the contineat does
not follov the psttern in the West. Unlike the West,
AIDS does not spresd primsrily ss s result of
homosexusl contsct or by sharing hypodermic needles.
Few countries screenm blood supplies for the virus,
although ssversl are prepsring to do so.

In central and east Africa, epidesiologists
found thst 0.75 per cent of the population is being
infected every yesr. lo centrsl Africa, this means
that esch year there are between 550 to 1,000 new
cases of AIDS per million sdults.

In Africa, AIDS is often characterized by “slim
disease”, vhere people suffer from chronic disrrhoes,
snd by infection such as tuberculosis or
cryptococcosis, a fungus that invades the central
nervous systems. Symptoms sppesr more often in the
gastrointestinal systes or the skin, while in the
West the first symptoms ususlly occur in the
lymphstic system or the lungs. A form of pneusonia
known as pneumocystis carinii effects 63 per cent of
Zuropean AIDS pacients. But only 14 per cent of
Africane with AIDS living in Zurope hsve comtracted
pneumocystis.

Men and women in Africe sre infected in equal
nusbers., In Europe end the US, thers sre 16 times
wore men infected than women. [Purther snslysis
shows, however thst those Africans who cumtract the
disesss betveen the ages of 20 to 29 are
predouinsntly femsle. (Extracted from New Scientist,
27 November 1986)




B. COUWTRY NENS
Amstria
Chenie Lins signs bistechmology accord with MIT

Chenie Linz has entersd iste a licemsing
agreemest vwith the Messechusetts Iastitute of
Techmology (MIT) in the US te syathesize ergmmic
intermediates uwsing lipase emsymss. The techaslegy,
developed by Alexander Klibamev so” ais collesgwes at
WIT, allows for the stereseselect.ve synthesis of
important pharmacestical asd ag-echemical
intermediates.

Some of the importamt prodects that Chemie Liax
®ay synthesize include the active isomers of
2-bromopropionic asd 2-chloropropiomnic acids. These. -
are kay intermedistes in the symthesis of variows
phenoxypropionic acids, sa importast family of
herhbicides.

Although details of the Chamie Linz and MIT desl
have aot been revesled, the Austrisa compeny plawms teo
scale wp the laboratory scale process sad start pilet
production by 1989. Productiom capscity will remge
from 50-1,000 ton/yesr, sccording to demend.

(Extracted from Ecropesn Chemical News,
8 Decomber 1986)

Belgiom

Belgisn licences

BIOPLANT, the Belgism plaat tissue cultuwre firm,
is woving further iato biotechmology snd looking for
potentisl licensees for its coavestiossl techeology.
The firm has receatly established Bioplamt Ressarch
which will- investigate geme splicing techaiques with
other researchers.

In eddition, the firm has established au Itslimm
subsidiary and plans to form am FRC swbsidiary to
boost exports. The compeny exports mors tham 95 per
cent of the & millios vegetable and ornamentsl plants
grown samuslly. Biggest markets for the firm are the
Netherlands, UK, FRG, Freace and Italy. (Sourc~:
Earopsma Chemicsl News, 1 Decesber 1986)

Cansds

Raw facility to develop vetsrinsry products

The wholly-owned company of the University of
Alberts, Canasda, Chembiomsd, plane to fevelop
“veterinsry sud sgricultural products at s nev
Can$lé million Edmontos fecility. State sod fsdersl
funds sre contributiag towarde the comstrwction of
the unit which is expected to start is Juns 1987,
The compsny plens to develop products thst allow
early detection of sicrobisl isfections in
livertock. Morsover, the firm sleo wants to merket
diagnostic kite for fumgsl diseases in plants.
(Source: Ruropean Chemical News, 17 November 1986)

Recent poblications

The following bio.echnology publications are
svailsble from the Biotechmology Umit, Mianietry of
State for Science end Techsology, Sth Floor West,
240 Sparks Strest, Ottaws, Omtaerio, XKIA lAl. Telex
Wo: 053-4123 Tacsimile: 613-996-7887,

geial
orch,

Biotechmology exhibition epeme

Caina is plasming te jein the werld’s leading
biotechaology resesrchers ever the mext five years.

To promote scademic sad techaicsl enchenges in
the field, sa isterastisnal exhibitisn ea
bistechaslogy snd life sciences tosk place ir
Beijing's Military Museum of Pesple’s Revelstisa.

Seme 37 compsnies and cnrpersticns fres arewsd
the werld attended the ezbibitiea, which was
sponseved by the Chins Isterastisnal Trwst smd
Isvestasat Cocperstion, the Qhing Mus Ysag Techmelegy

A sympesivae en dietechaslegy ia Chisa wus held
in Bei jing before the enhibitien. (Extracted frem
Qhisns Buily, 16 October 1906)

Fromch wniversity’s lisks with Chimese imstitute

Frence's Conpilgne Wniversity of techmology has
joined wp with the Shenghei Institute of Industrial
Wicrebiolegy teo develep industrial processes wsing
bistechuolegy. Although the srramgement will
eveatuslly isvelve wany indestries where
bistachuolegy com be spplied the first projects will
focus ea the preductisn of ethasol, entymss and
orgaaic acids. (Sewrce: Eurepesn Chemicsl News,

15 Decesber 1906)

Cubs

Besearch pregramme

Aa smbitiows scismtific resesrch programme has
boea implemented, with sm incressing focus o
bietechasleogy & & D. These nev wnderwey include
saimal vaccines, interferem, biemsss conversion and
high-proteis food sdditives. Resesrchers have clesed
the toxic geue of the micre ergamise that cowses red
water fever is cattle. The Cester for Bislegical
Resesrch has supplied Cuben docters with interferem
for testing agsisst cencer end virsl disesses.
Curreatly, Cubs is the world's second lscgest
producer of humsa-derived interferomn. The
State~owmed pharmacewtical firs NediCuba will markst
several forws of interferom worldwide snd will slse
isclude genetically engineered imterferom is its
product line. Nesswhile, at the Netionsl Cemter for
Scientific Resesrch, gemstici ts sre werking on new
methods for improviag swugsrcems. Ome method,
sonsclonsl varistion, ie & process by vhich cells
from s single plaant cam De induced throwgh hermwone
menipulstion to develop into verismts that exhibic
nev genetic properties. (Sowzce: Nigh Techwology,
Noveaber 1986)

EEC grants tes ysars of product protectios for
Hemmxm srugs

Trade ministers from the Luropess Economic
Community /EEC) have agresd to protect biotechaology
pharasceuticals from competition by gemeric products
for ten yesre from the time they are first mesrketed
by the iaventor. They sst the serkecing licemss ters
for conventionsl drugs st six yesrs. The decision Cto
"harmosise” liceneiang for the 12 EIC member-states
was nade carlier ac the Internstions]l Merket Council
weeting. The rulisg gees iste eftfect frem
1 July 1987.

The legislation vee introduced ta protect the
righte of immovators of high-techmology produccs. At
present, petent laws pretect the besic discovery dut




Turepesa cowatries ceurrestly graat merketisg
licemses for gemeric drugs eu preseatatiom of fell
documsatation, or am abridged spplicstisn. The
systems vary frum cewatry te cewatry, but ia geseral
the southerm-tier states - Creece, Spein, and
Portugal - gramt gesmeric licenses to second
applicants en abridged decumsatation at smy time.

In gemeral, it tekes three years from firet
marheting for & preduct te reech its eptimum sales in
the comntry of origia, perhaps four to six years
throughout the whole of Eurepe. Drugs theu copied
bassfit frem the originel’s ewccese, while sveoidisg
lengthy saimal tozicity testiag sad humem climical
trials required of the first preducer.

Sader the mev rulisg, me sbridged spplicatisns -
ﬁiﬂd—lulymiulmm.omf
of sbility to preduce the preduct ~ will be
sceepted. Copisrs mwet wew wadertske all of the
trisls ond testing thet the erigimster hed to carxy
out. Whether the usw pretectisn lasts six eoc tes
yoars depends on the preduct’s "high-tech™ status.
Wational legislatures sre free te extend comvumtiomsl
dreg pretaction to tem yests as well. This is
expected to be the case in Framce and the Ceramm
Fedazal Repuwblic.

Deciding in which ¢etegory o ’nl-et belongs is
the respensibility of the Cemmission’s proprietsry
wodicine snd veterinary committecs. (Sewrce:

NcCrav-Bill's Bistechnolegy Newswatch,
3
¥islend
Bi¢~centrol

. Streptomycetes sre finding nev applicatiome as
bislegical contrel sgente. This further stility coss
te light deriag studies st the Agricwltural Research
Centre st Jokioinem inte fuscum pest.
Freshly dug, this light-ce meterisl is the most
coumon suwbstrats for greesheuwse cwitivatiom ia
Vislawd. It has the marked sdventsge over eoil of
beiag entirely free of plant pests and psthogesns.
Seversl yesrs sge, Riste Tahvenes sad his cellengues
began iavestigating vhether this wes & chemical or
sicrobiologicsl phencnsnon, snd found that the pest's
usteral wicrebisl flers stremgly imhibited the grewth
of sood~ end soil-borne fumgsl pethogens. Steas
sterilization conpletely abolished this ishibitory
effect, which resppeared vhen they added frash,
non~disinfected peat. Trichoderms viride was one
potent sgonist, but smother mejor comtributor came
from species of Strept as, vhich nov hgve proved
particularly convenient for the comtrol of greemhouse
pests.

On & practicsl scale, the outetsnding success so
far has been vith cucumbers. Yialds have iccreased
by 10 per cent, (4 it has been possible to msintsin
productive stands until the end of the growing seasen
without the need to repleme. Wilc disesse in
carnstions has sleo been checked so effectivaly that
the sres of plants that has had to be destroyed in
two yesr cultivations ha% bees under 10 per cent,
compered vith 30-40 per cent for umtrested plants.
(Seusce: Biotechnology, vel. 4, December 1986)

Japen
Nev technique to prodece snissl proteis

A sev technique vill lesd to the mses preduction
of sniwsl protein from plaate, sccording to
University of Tokyo resesrchers. It isvolves the

creatisn of s powerful wecter of RiA frem tebacce
wesaic virwees which infect tesstess and othsr
plents. The RBA wvecter is 10 times mwere effective is
the rate of geme veproduction versws DHA vectocs.
Because of the stremg infectivity of tobacce mosaic
viruses, the RMA vector pesstrstes plamt cells
easily. The Uniwersity of Tekyo researchers teck sa
ensyne gese from & celem bacilles, incorperated it
iato the RBA vectors and fined them cato the surface
of the tebecco lesves. The REA vector wvas found teo
repreduce the enzyse gene chloranphenicol

scetyltramsferase in large quemtities. (Extracted
from Japea Ecomomic Jowrmal, & Octeber 1386)

Call-fused algee feed fish

Wisshin 0il Mills Ltd., Tokyo, hes begum selling
cell-fused Chlorelln, a grees siga. ss feed for
flownders, hardtails and ’ R hers
conbined the cslls of a marine specias with high
fatty-acid cestent with s fast-growisg freshwater
species. The » trade-named Marise Omsgs A, is
priced st 428,000 ($185) fer 20 litres.

Beplicating emiaal vector clomed

University of Tekyo resesrcher Hireyoshi Aviga
snnsunces “the first DMA fragmest Chat sutomsmouwsly
replicates in msumslisn cells,” (’sutoecmoesly
vepliceting sequence’, ARS). Ariga origisslly
iselsted this wemmsliss—cell vector from mowse-liver
DA as a segment whose replication depended on the T
antigen of SV40. The 100 kilo-base sequence produces
up te 10,000 copies per cell, amd has remained steble
ia dost cells for at lesst two wouths. "I enpect to
find the origis of replication of chromoeemal DWA in
this fragment,” Arigs decleres. (Sowrce: MNcGraw
Rill's Biotechmology Bewswatch, 15 December 1986)

Biodegradsble polywsr

Mitsui Toatsw Chemicals has developed Japen's
tirst biodegrsdable polymer for seurgicsl seteres or
dreg delivery systems. The polymer, sede from
polyglycolic acid sad polylsctic scid, degrades
ineide the body with the glycolic acid disappearing
sfter three woaths smd lactate in s year. (Source:
Eezopesa Chemicsl Nevs, 15 Decesber 1986)

Seegery

risns scaling up production and export of
Festriction—eniymss

lungsry, the sole exporter of restrictios
ensymss to the ('MECON coustries, is scaling wp
output of endomucic "ses snd expending its markets.
The Resnal Laborr . ~Chemical Fsctory ia Budspest,
which holds the 1. ase to desl in endowucleases,
exports them through the state forsign-trasde
wonopoly, Medimpex, to COMECON, the FRC and the UK.

Resnsl recently signed s nr:uuu:p sgresemant
vith Vepex Cosmtractor Ltd. to iscrease production.
Vepex is & state-owned firw that proudu venture
capitsl to cramercislise Uungerisn igventions end
developmexts in genstic engineering, somoclonsl
satibodies, immunology and disgnostics. The scale-up
will reise ensyme output from its present four
million unite & yesr to 10 sillion unics. If demand
varrants, its capscity can be increased to 80 million
units 8 yesr.

Under the sgreement, Vepex is responsible for
development, production ssd saslyticsl testing of cthe
ensywee, Resnel for packaging, tresspertstionm (st
«209C) sné merketing.

The Biochemicsl Imestitute of Sseged, sn srm of
Muagsry's Academy of Sciences, develops snd produces
ondonuclesses for Vepsx uader s research comtrect
vith Resnsl. 1Ite Biological Center msowv operstes o
omall plant that produces )0 kinds of ensymes for




genetic~enginesring woes. The feur nilliem waits te
be systhesized and purified in 1906 will emsble the
Center te curtsil impects frem Uestarw supplisrs, and

expand export.

The mew pilot plemt, ceveriag 2,000 equare
satres en three levels, is beimg built sext te the
Canter st 8 coet of 193 nilliea foriats
($4.5 millien) smd is expected te ge em lise ia
aid-1908. The preject is jeintly fusded by Vepex,
90 million forints, sad the Covermmeat, 103 milliom.

(Extracted frem NcCraw Hill's Bistecheelegy
Newoweteh, 3 Beovember
Retherlasnds

Buteh firws is biotechmology push

Duteh compenies are incressing investmest is
bistechaology. Both Noges Intermstions]l end Zasdwmie
are establishing wew reserrch laberateries te swppert
their efferts in the agricultursl secter.

Nogem, the jeint amtere of the US coacers
Nelecular Geneticos a. .ha Butch geversmeat'’s
iadwstrial preducts fi.m MIP, is spending
$4.4 willion om facilities st leiden. Researchers
will develop products for the sgriculteral amd
tillage industries including new plasts based en gene
wenipslstion snd veccines.

At Iakhwisen, Zsedwaie is buildiag & laboratory
for crop improvensst for start wp mext sprisg. The
company is alreeady investisng several millies geilders
onnvelly is bietechoslegy resesrch. In sdditiom,
Rabobenk is collsborsting with Covecs amd the
co-operstive ETH on & fessibility study for s
commercisl project om mew breeding msthods.

Biotechmology resesreh ia agricwlture is
curzently finemced by the Dutch Covermmeat. The
state provided fuads of Dfl. 50 million last yesr
vith at lesst s further Dfl. 50 milliow this yesr.

(Source: Raropass Chemical News, 1 Deceaber 1986)
Gist-brocades buys -dreg plomt

Ia & bid to imcresse penetratios of the US
gemaric antibiotics merkets, Cist-brecsdes, the Detch
biotechnology comcarn, is to scquire SmithXline
Beckmsa’s facility at Freeport ia the Bohamas. The
Dutch compeny expects to spend sbowt $30 million
mﬂeminm'lm to meke 7 smino-

ony halosporisic scid (7-ACDA), & key iater-
wediste in the production of oral cephslosporias.
start wp is expected for the last quarter of 1987,
(Sowrce: Paropsan Chemicsl Mews, § December 1986)

Portugsl

Portogal seeks funds for sgricultural
Fx'ouﬁu[gn centte AR

In order to establish s national biotechaology
centre, Portugsl is seeking funde from the World Bask
and the Luropesn ELconomic Community. In sdditiom,
seven local institutes end universities have slresdy
agreed to support the nev Isstitute de Biologis
Experimental e¢ Techaologics (IBET). The centre,
which has the officisl backing of the Ministries of
Educetion and Agricultuse, has already been sllotted
building space on the caspus of the Netionsl Agrerisa
Research Instituce just outside Lisbonm.

The ides behind IBET is to co-ordinste
Portugsl's biotechnology efforts under ome roof.
Some 20 scientists sre expected to occupy the centre
vichin the next fev yesrs. Resesareh will imitislly
concentrate on o{ruuuuu and nutrition and the
resulting technology vill be trsseferred via the

-1 -

Institete de Participecees de Lstado. 7This State
Participstion Iastitete msaages the goveramsst
shareholdings in wixed-capital cempamies. (Souwrce:

NcCraw-Hill's Biotechmelegy Mewswatech,
x .

Spaia

in aarkets momsclensl di tics im the

[ ] mtl“

With the in vitro disgmoetics field so
waderdeveloped, 2t will taks yesrs befoce regulstory
suthority is demsnded by Spein, accordiag to
Jose Pellom, diotechmolegy director of Iavesges SA, a
biotechmology fire lecated ia Medrid. Ia the past
three years, with the backing of the Iaduyco
Isvestasat Growp, lavesges hes grewn frem a
one~persea eparatisa te s tess of 55. Their primery
activity, simce its formal fowadiag im March 1963,
has been the marketing of AIDS sad hepetitis B tests
for Pasteur Diagnestics, Paris.

By 8id~1987, the coapany plems full-sesie sales
of its ewn lew-cost msneclensl disgmostice fer
thewmatic diseasves, incleding rhevmsteid fecter sad
serv-sctive preteis ssrhers. Iavesgen has submitted
thess tests for regulstery te other Esrepesn
cowntries. (Extrected frem McCraw-HNill’s

Bistecheology Newewstch, 3 Novesber 1966)
Swveden

Swedish to establish US diotechmol
Tebeareh enit R

Pharmecis, the Swedish biotechmology sad dregs
group, will build & US gemetic emgiseeriang srm rather
thaa through scquisition. To be based at Ls Jolls in
Califorasia, the nev company, Pharmscis Cenetic
Enginesring Isc. will focus om prodection of
disgnostics and pharmscesticale. Recruitmest of
sciestists has begwa and operatioms are scheduled to
begis sext Jemwary.

A sumber of projects sre slready plsnved
although details have mot bees mede public. Anm esrly
tazget vill be the prodection of disgmoe”ic
compenents usiang gemetic eagimeerisg.

The first disgnostic products from the new
vesture vill probsbly resch the ssrket by 1989-90.
Commercislizacion will be speeded up by the use of
Pharnecis’s existing development, clinicsl testing
and merketing isfrastructure. (Extracted from

Ruropess Chemicsl News, 6 October 1986)

United Kingdom
Delsys freezs productiom of factsor VIII

A plan to meke Britsin self-sufficient ia cthe
supply of s vitasl product for clotting the blood of
hsemophiliscs has run into further delsys. Mew
equipment for freese-drying blood plasss is now
inscalled in & new factory st the Depsrtment of
Health snd Socisl Security's Blood Products
Laboratory in Mertfordshire, but delsys im building
the fectory mesn it is unlikely that the equipment
vill be resdy to meet sll of Britain's needs befors
the end of the decade.

The heaslth depertmest wsants to be self-
sufficient because it is costly co import fsctor VIIl
from the lll. which currently supplies ever balf of
the country’s needs. The delay in cﬂlotln is mot
the only difficulty affecting the ability of the
Blood Products Lsboratery to msks emeugh
factor VIII: many blood cuuluin contres cennot
supply emough plasme to the lsboratory ia the firet




The equipment of the Blesd Preducts Lsboratory
consists of 10 freeze—dryers, whick cam preducs shout
100 mnillion waits of facter VIII s yesr from 430,000
litres of bloed plasma. This sheuld be onough to
supply all of Britsin’es heemephiliacs.

The plasma is froges in a vacewm and the frozem
water in the plasws turws te vapesr withowt first
turning to iiquid. Proteins im the blood, inclwdiag
facter VIII, are left behind snd con thes be
perified. Air-drying would destroy tme complex
wolecules of these preteins. The nev date for
coupletion is “esrly 19807" and commercisl productiem
of factor VIII will begin in 1988. (Extrected frem
Bew Sciestist, 6 Nevember 1986)

Cene engimsers probe satibiotics

Dritish scientists amd drug compaiss are
seeking teo meintain Britsin’s lasl in the gemetic
sesipulstion of ergenisus that produce smtidistics.
The programme, costing fl.4 millien ever the mext
thees years, is finsmced by the Scisace and
Eagineering Rasesrch Cowncil (SERC) snd the
Departamant of Trade sad Industry as well as compenies
ouch as Beecham, GClaxe sad ICI.

Commercisl satibietics sre mede by soil-living
bacteris kmown as streptemycetes (streps) and by
moulde. Bet the gemstic switches which deterwine
whether these sovlds sad streps mske simple biomsss
. ot satibiotics sve mot properly waderstood. The
carriers that trsusfer sew or additionsl gemes iato
woulds or strepe are prisitive compered to those weed
for tramefers te Lscheris coli, the bacteris videly
used in gemstic emgimesriag. The mev programme siss
te imcresse kmowledgs of the orgasisme that produce
sntibiotics, and oo impreve production of
sutibiotice. (Sowrce: New Sciemtist,

13 Bovember 1986)

Ceatre for dev-loping mev varisties of plaats to
[7)

The British Covernment is to sell the Plent
Breeding Institute in Cambridge. The FBI crestes
wany of the new varieties of crops growm om British
forms. A centrsal issue behind the sale of the PBI is
wvhether s private compsny will do the resesrch seeded
to enswre that crops retsis the genes that help
plants to resiet sttack by pests end fungi -~ plant
pathogens. The fesr is not that a private businese
vill be unable to undertaks such resesvch, but
vhether it will be motivated to do so. Investment in
the heslth of crops, particularly in their genetic
resistance to disesse, is a lomg-term sctivity, too
long perhaps for many compssies to show s serious
interest im ir.

If fermers cam sov varieties of crops thet cen
resist sttack by plant pathogems, they can sbandon
expensive chemicsls. The compeniss slso know thet
clever plant breeding cen produce crops that csn
respond to particuler herbicides or insscticides.
Thus companies can patent both chemicals and
verieties of crops. Mowsanto, sm Americam chemicsls
company, hae, for instance, produced s variety of
ceres] crop that can survive s perticular brend of
herbicide. Tarwers ces opray & field with veedkiller
without fesr of destroying thst perticuler crop.

The Plant Breediag Isstitute carries out

research iato sll aspects of plast breeding.
Deilding om its research imto pladt gemstics,
particularly the wvay geses help plaats to resist
diseases, the institute hes swpplied mev varieties of
crepe te farmars. Before mew varieties reach the
farwer, however, they have to be approved by the
goverament's seed-testing statiom st the Natiomal
Institute of Agriceultural Botany in Cambridge. The
station tests sach mev variety rigorously, which cam
take :cversl yeers, before seed compemies cam sell it
to fsraers. Approved varieties sppesr om the
institute’s Mationsl List. Uhem the variety sppears
on the Matiomsl List, it is protected by
plent-bresders’ rights. The statstory body

P ible for ferriag this is the Plaat Variety
Rights Office, part of the Mimistry of Agricslture,
Fisheries and Food.

To wis & positiss es the Natiomal List, the nev
varisty hes to be quite distimct fres other
vavieties; it has te be waifers is thet sesabers of
the variety cammet be toe differeat from eme
snother. Aad, fisslly, the variety has te be
stable - it has te remmia trwe to its descriptics
sfter repested repreduction or prepagstion. The
vatisty msst zlse be werth groviag - semsene,
oonsubere swst went te buy it.

Part of the testiag of a wev variety incledes
the asesessment of its yield, the quality of the crop
sad its resistemce to disesse. The Netiemsl
Institste of Agricsltsral Boteny tests a fev of the
sost promising mew varieties eves sore rigorewsly.
1f & sew variety pssses these tests them it appests
on the institwte’s Recommended Liste. This is en
even more exslted position thas s plece on the
Natiomal List. The govermment's seed-tesZisg statiom
advises farmers that varietiss om the Recomewnded
Lists should bs growe in preferesce to others.

The government has decided that it will sell the
plant-breeding departmasts at the PB! together vith
the Nstionsl ;.ed Development Orgsaisstios (WSDO),
the estsblishaent that receives the rights to breed
all mev varieties thst come from public
institutions. These rights are the plant breeders’
equivaleat of patents. Seeds companies look upom
these rights to p t their i tment is Che
research and development of mev varisties. This has
led to criticism that such rights are not in Che
public interest. The NSDO cam licemse the variecise
developed by the PBL to sayome who weunts to sell
thes, and takes s royslty is retura. What is lefc of
the P8I, che basic research iato plenc bdreeding, will
move out of the PBL's duilding st Csambridge into s
nev Institute of Plamt Science Resesrch. This new
institute is s collection of existing lsborstories
wvith & nev identity. The nev iastitute, vhich vill
not be under one roof, vill include the resesrch
carried out st such pleces ss the Nationsl Vegetable
Reseszch Ststion, the John Innes Institute, which
rches into plaat genetics, sad even soss
research at the Rothsweted Experimental Scstion,
which vorks in the wider field of pleant sciences.
(Excrected from Mew Sciemtist, 27 Movesber 1986)

Venture capital backs nev biotechnology firw

Senior resssrchers froe G.D. Sesrle’s UK
operstion have established s nev biotechmology
compeny vith the support of leading venture capital
firws. The nev company, British Biotechmology, plans
to develop mev chemical and biological drugs, both
independently snd via collsboretion with estadblished
companiee. It sims to gemerste short-term income
vith sales of resesrch products, swech 8¢ designer
genee and carbohydrsces. Biotechsology will mot be




the euly strisg te its dew. A major thrust is te dbe
davetad te symthetic ergamic chemistry, becked wp by
cemputerized meleculsr design techaclegy.

Resesrch efforts in this sres will focws
primarily oa sctive site-directed competitive
ishibiters of key regulator enzymes for the trestweat
of Thewmatoid erthritis, ssthme, csrdisvasculsr
disense and viral infections. The compeny plsas to
fecws particular efferts on developing & therapeutic
strategy agsimet the AIDS virus amd has set wp s
sdvisery growp staffed by lesding intermatiomal
exnperts.

In the moleculsr biology area, British
Rio-techaology has & sumber of firs"~, second- and
thiré-generation recombinant DMA products ia its
sights. The coapeny hopes to preduce wovel proteins
for the treatment of throwbesis, bdome diserders swch
as estevperesis, wound healing amd variows ceacers
and viral diseasse.

Specific tergets sre epidermsl grewth facter
(for wound hesling epplications) and movel,
second-generation tissws plasmineges activator-type
conpounds (for threabesis). The cempemy is currestly
ssgetisting collsberative srrangements with ¢ sumber
of established pharmscestical sad bistechaslogy
concerns, wostly is the US. (Extracted frem Isropess
Chemical News, § Deconber 1986)

Molsculsr recogaitios programme

A mejor molecular recognition resesrch programme
is being lawached by the UK Science sad Eagineeriasg
Resesrch Cowacil (SEZC), with & budgst of mors them
£7 willien over the sext three yesrs. The prograame
will sesk Co gsis 8 fundamestsl waderstanding of the
wey biolegicsl molecules recogunize end istersct, both
vith ssch other smd with ether chemicals. The SIXC
programms vwill exsmine both relatively sisple
problems, such as how sn easyms recogniszes its owm
particular eswbstrate from s mixtsre of chemicale, to
far more complex iatersctions of lerger melecwles:
the intersction of DHA with ensywes durisg csll
division sad protein syathesis, for exsmple, is
fundasental to our wnderstendisg of dissase.

Centres for woleculsr ition ressarch ars
being set wp snd these will not omly comdect high
quality resesrch of their own, but will slso act as a
focus for the SERC progremms. Sasller, "sstellite’
groups throughout the UK will be sble to wee the
sophisticated instrwmentation snd specisl expertise
svailsble at the centres. (Extracted froe
lhcod-olm Bslletin, vol. S, No.ll, December 1986)

Deliberate relssse of ticsll: insered
vitue —hfes oo peeene) elesuee

Vhst is thought to have been the world's firec
deliberate release of o gensticslly marked
baculovirus insecticide, %g‘t_l%_g_}_mn_iu
(AcWPY), has tanes place s Dritish "cabbage petch’
scosystem. Scientiste at the Netursl Leviromsest
Research Council Institute of Virelogy (I0V) ere

tryisg to improve the efficiency, perticularly the
opesd of actiow, of the insecticide.

The perent virue has been the swbject of
exteneive safecy testing in the USA snd sleevhers.
Yor more then s decade it has been weed to control
caterpiller pests in veriows perts of the world.
Like other baculoviruees, AcHPY does mwot infect or
herm vertebrates, plonts or iavertebrsce: ~ other
thon ¢ limited mmber of moth coterpillers thet ere
vecognized pests. Experimente ot the IOV have shewn
thet AcHPY doss not hove o deleterious offect on
bonaficisl or mow-target insect species. Nerx, unlike
chonical pusticides, does the virws leave chemical
teoidues in the enviremmest.

Refore the first relesse, the merked AcEIV sae
extensively tested ia the laderstery, with
considersble attention paid to iti gesetic stabiliity
and bielogical phenotype. The laboratory saalysis
included replicatios etudies involviag sore tisa
50 gemarstiows ia imsec> tisswe culture (sequestial
plague cssays) and successive passaging throwgh
caterpillars. Mo gemetic isstability of either the
virus or the markat was dstected. The IOV concluded
thet both the closed marked sad wamarked viruses have
a2 highly testricted host ramge amoag UK moth species.

The actuasl relesse was usdartakes im » field
feacility, cemsisting of s nrtted compound that
pravested dispersal of the host or its imtersctiom
with other imsects or predaters. (Extracted {rom
Biotechmology Bulletim, ve.. S, No. 9, October 1986)

Pamel attespts te clerify biotecheslogy
Tegulastions

Is ite firest major repert ea bietechmolegy ia
wearly twe yesrs, the USA’s Nouwse Sciemce &
Techaolegy Sebcommittes oa Investigstioms & Overzight
has tried te sert threugh the happesiangs of th: pust
year sud detarwine what has bean sccomplished. It
hae been s significemt peried, during which sesersl
eveats have occurred that will shape the futury for
biotechuclegy ia the US. Among them sre the creatioa
of a co-erdinsted biotechmology regsulatory framework
within the Covermment snd the highly costestious
"relesse™ of twe bistechmology products inte the
euvireamest.

Central to the issws has been the
Adminiscration s sttempt st reguleticn. . 9 is
enbodied ia the fremswork for biotechmology
regulations, which tries to wse curreat laws to
regulate the differsst wses of bietechmology. First
proposed in December 1984, and revised in Jume 1986,
this framework drsws together the swndry
responsibilities of the Eauvirommeatal Pretectios
Agency, Food & Drug Adaisistratios, Departaest of
Agricelture, and Bationsl Isstitutes of Health to
tegulate resesrch sad commercislisstiom of
biotechnology. By spplying differest lsws to the
diverse expected products * gemstic eaginesring amd
other recombinsat DNA msthods, the Administratiom
belisvas it can cover most, if mot all, situstioms.

But clarity in the system is coming sloviy. Two
incidents in the past yesr caused some smguish ss
researchers butted hesds vith the regulstors over
wvhat con snd comnot be dome. In the first iscidest,
AMdvenged Gemetic Sciemces Iac., & Csliformis
biotechuslogy compeny tryiag to commercislise
bacteria that wowld slov frost formstiom om certsis
plaats, rem sfoul of EPA regulations by testisg the
9lant pathogemecity of the geseticslly eangiseered
bacteris by imjectios inte traes.

The second incidest also involved the question
of vhat comstitutes s relesse. In this inscance, s
Beylor college of medicine resesrcher developed &
veccine for evine psewdorsbies wsing recowbinsat DA
:«hiq-u snd tested it os an experisental ewimsl
arm.

In the mesatime, of course, other legitimste
proposale for doing recombinent DWA field experiments
have been delayed s sach of theve "relesses” sre
exanined in detsil. EPA has net sppreved s field
test of o pesticide~like bacteris oven theugh ice
specisl scientific reviev panel ssid thet it wes
probably safe wnder the prepesed conditiens.

The upshot of these incidente is that Congrese,
in particular, hes becoms suspicious of the
regulatery agencies’' sbility te cdequately memiter




the groving wese of gematic enginesrisg. Fres
testimeny presested at several hesrisgs, the
subcommittes has distilled oeme of the recurriag
problens ond has msde recommendations that nglt belp
bring seme evder te the confusion. Oma major
shetaecle in the Govermmeat's eversight, it fiads, is
the leck of ways to assess accurately poteatisl risks
of sltered orgonisms in the eaviremmeat. The
subcommittes would like te sse the Biotechmelogy
Science Co—ordinsting Commitres (BSCC) ~ the
eversight growp formed wnder the co-erdinated
frameverk ~ set wp research prievities to fill ia the
isformation gepe im this area.

At the individual agescies, the subcommittes
sees the meed for comsistemcy aad clarity. It
recommends that USDA better ce—ordinmate the
sctivities of the science snd educstion divisies sad
its merketing sad inepection division se that
preducts such as the pecudorabiss veccise do met slip
through the cracks. This cewld be sccemplished by
working threugh the department’s Agricsltersl
Reconbinant DEA Ressarch Committee, o seme other
future central committes within USDA. EPA bas
stepped forward with its regulations wader TSCA and
the pesticide lows, but the subcsmmittes recommesds
that EPA prenmlgate new regulatioss defimiag
significant mev yses for ergamises, vemoving thg
pre-msasfacture notificstion exsmption for resesteh
and developmant sctivitirs, impesing repertisg
requirements for certaia field experimests,
redefining “smell busimess”™.

The report doss not recommend mew legislstiom
frem Cougress te coutrel bistechmolegy resesrch sad
application. If mew problems srise, such as happesed
with recest releases of recembisent DUA ergssisme ia
Argentine and Wev Zssland, Congress’ isterest msy
solidify. “But, berring a sericus prodles from &
relesse in the US, esither spproved er wmspproved, it
seems thet the curreat gevermmest regulatioss are
going te be wsed te rTegulats these mew prodects for
sous time to coms. (Abstracted with permission from

Chenical and insering Wews, 1 Decenber 1996,
. 19-20, &"tm lh, Amaricsa Chemicsl Secisty)
lceninue test stopped

The first field test of bacteria that have been
genstically engi d teo pri plents asgsimst
frost domege will wot, after all, take plsce this
yesr. The University of California, which is
propesisg the test, qnu wvith  opponents thet it
wenld re-exsmine £ going shesd.
Secsuse the test ec.ot be performed during the
wvister wosths, it is nov walikely te teke place
befere next oprisg.

The tast was first propesed by Steves Liadew of
the University’s Berkeley campus is 1982. Lindow
plans te sprey potste plaats with s gemetically
sltered strsin of Psewdomonas syringse that has had
fomeved the gene responsible Tor prodecing o
ice-nuclesting protein. Becowee the proteis ia
nsturslly occurring P. ae scts 88 8 focws for
ice crystsl formstion on hest plents, Lindov hopes
thet the engineered form vill reduce frost demage.

The out~eof-court sgresuent mow resched obliges
the waiversity te reviev all the safety evidence once
agein ond to decide vithia )0 days if & locsl impect
repott is indeed needed. BDuc the plaintiffs have
alee agresd te previde sny wev evidence they veat
taken inte sccownt, snd if they dissgree with the
waiversity’s seseosment have enly s further )0 doys
in which to ous. Numerous ond expounsive preperstioss
for the experiment had to be sbandened vhen the
temporary restrsising order wes issued es & August,
juot twe days befere the test ves dus to sterk.
(Eatracted frow Notyre, vel. 323, & September 1986)

-~ -

Anti~camcer sgeats sought im remote flors

The US Matioasl Cancer Imstitute is lswaching a
sesrch for sati-csacer agemts in plants from remste
sreas of the world end has swerded five-year
coutrects to three imstitutions: to the Mew Yeork
Botsmical Garden (for collecting plamts im Sowth
Mmarica); Cto the Missouri Botamical Gavrdes (for
Africa); emd te the Usiversity of Illisois, “hicago
(far Ssutheast Asis). The Wew York Botamical
Gaciden’s Iastitute of Ecemomic Botsay, for example,
will gether 1,500 plant specimens smmuslly from
trepicai rain forests, foc _sirg especially oa plaats
with ssdicinal properties wsee by Indisn tribes. The
UCL will test aquesss sal orgsaic solvemt extracts
for amti-twmour sctivity, weing & wewv ia vitro
scrmasing procedure. Durimg the past 23 years, the
BCI has developed a suaber of drugs frow plaqts ia
essily accessible world aress, but the iscraasing
dustruction of trepical raim forests lemds wrgescy to
the collection of mique flora frem remete areas,
bafore mony of these pluu becoms extimct.
(lmuud vith permission frem Chemicsl amd

ineering Mews, 24 November 1986, p. 12. Copyright
1986, Amaricem Chemicsl Seciety)

ﬁh Iessent for macger of Bunt feseoet
stien 186 aev sidiary, Quest Blood
Sebetitete, Inc.

Quest Bietechmology, Inc. has signed an
agresmest with the comtrol stockhelder of Nust
Resesrch Corperation to vote for s merger vwith a mew
Quest subsidisry, Quest Blood Sebstitute, Iac.

Nuat Resesrch Corporstics, whese primcipsal
investicater is Dr. C. Aathomy Nwat, Associate
Professer of the t of Pharmecestic Chemistry
at the University of Californis, Sam Framcisco
Medicsl Center, holds the rights to several patemts
is the ares of wodified hemoglobin. Dr. NHeuat has
been comductiag research to develop s blood
sebstitute product. Sech s prodect cowld offer
sdventages over coaventionsl blood trassfusions
including cthe elimination of disesse trsmwsmission and
the need for blood typing emd cross matchiag.

Quest is currestly idestifying snd reviewiag
sdditisns]l bloed substitute techmologies for
potentisl scquisition snd development. A nev
subsidisry, Quest Blood Swbstitute, Iac., vill focws
on this research sctivity and related eserging

techmologies. (Scwrce: Compsny Mevs Rslesss,
9 Septeaber 1986)

Pacie..t~centred cancer resesrch ¢
TN T

Biotherspeutics lacorporsted, s pstiest-centred
csacer Tesesrch company, ammoumced their finsscisl
results for the second quarter of 1987 and the
six months ending 31 October 1986.

Total revemues for the second quarter iscressed
te $838,023 as pstient referrsls from as expsndiag
base of physicismns throughout the United Ststes
continue to grow. Patient-fusded resesrch sccounted
for $553,323 of those tevemwss, up over 300 per cemt
from the same period ose yssar sgo sad over 300 per
cent yesr-go~dste.

Seme of the company’s motable sccowplishmence
during the period imclude:

A groving body of scientific dets continues to
unfeld supperting Biotherapevtice’ individeslised
appresch te cancer resssrch sad the asteblishasnt of
biotherspy as the fourth medality of camceor trestmest
(sleng vith chemotherapy, surgery and redistios
therapy). These dats furcher validete the cowpsny's




plan te establish ceacer research labecsteries ia
conjuaction with existisg climical eacelegy
programmes and physic.ans thrsughest the Lmited
States and in selected arves cutside the United
States.

Bistherspestics hes estered inte twe impertamt
corporste relatienshipe. In September the ceapeny
estered inte a cellaberstive agreesmest with
International Cemetic Ragineering Incerpecated
(INCENE]). Bietherspestics will evaluate INGEWE's
preprictary humen tuneut satigea associated with
tumcur regressism. Upen successsful cempletion of
required pra—clinical testing smd development
sctivities and subject te smtiorizatien by regulatery
aatherities, the company will conduct studies te
evaluate the safety amd clisicsl efficacy of the maw
tharapeutic. The compeny has alee estsblished a
collaboration vith Syncer Intermstismal Cerperaties,
the nstien’s largest radiopherwmscy coupamy. This
collaboration is simd at develeping distribution
chasmels fox cwstom-tailered camcer thezapemstics
incerpecating redisisetepes.

Bietherapentics Incorpersted, with corperats
offices in Framklin, Tenansssee, costracts vith
clisically ssitable concer petisnts te perforn

resesrch services designed te develep
custontailered therspestic eptiens ampleying
bielegicals and bislegical responc . wodifiexe.
Bietherapestics, which carrestly empleys over
100 prefessionals, intends te estasblish s metwerk
of cancer resesrch laberateries in cenjwactios
with mnjor bespitals and oncelegy growpe
throughout the Duited Ststes and in other develeped
cowatries. (fource: Conpeny News Relesss,
2 December 1986)

Bew bietechnolegy ceatrs

The Cewter for Advenced Research ia
Bietechaology is Rockville - established by the
Uaniversity of Marylemd, the Depertment of Commerce’s
Betionsl Bureau of Standsris snd Newntgsuery Couwsty,
Nd. = will be lecated at the cownty’s Shedy Creve
Life Sciences Center. Biotschnology compmmiss sre
expected to join in CARB's ressarch.

First snaovaced in 1984, CARB is mew putting
together mmitidisciplinary tesms of scientists and
engineers with state-of-the-art facilities. The
orgenization has been housed at MBS, vhare
researchers fres the buress snd the University of
Nsrylend hsve wadertskes seversl resesrch prejects
teking sdventage of specislised MBS laberateries.

Whea the sev CARB building is resdy is December
1987, it is expected te sccommedsts 100 ressarchers.
Betwaes 65 and 90 scientists from WBS end the
Universizy of Marylend will work st the mew site.
The remeinder of the 100 resesrchere werking st the
centre will be guest scisntists ond engineers from
industry, other wnivarsitics, and governmeat
sgencies. Up te one third of CARS's research sceff
will be visiting indwstrisl fellews. Both
co~operative and proprietary resesrch vill be
poseible st CARB. (Extrected frew Chemical Markecing
BRepotter, 17 November 1986)

Dairy farming

Univereity Censcico hae opened s $4.9 million
sonecic conversion cantre for cows to improve the
economics of dairying. The Ferw Services centre in
Treone, CA., vill spply the latest gemetic mensgement
ond nonipulation methods on o hord of 1,500
Wolsceine. ELubrye menipulstion snd tresefer, repid
proguencios, nev disgnestics amd stetistical droeding
vill be tested. (Sewrce; Chemicol Waek,

19 Nevember 1986) -
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Bacteris vhich est mathane

. Cosl mnines can be mede safe from gas explesios
by wsing bacteria to sboerd the mathsaue found in meny
mises, accovdiang te scieatists at the Seviet Uniea's
Iastitute of Micrebiolegy vho have grova straias of
bacteria mormally fownd ca the beds of rivers, lskes
and sesas, im microbiclegical factories, smd mixed
thens with & saline selsties te mimic their ratural
habitat. They have then pumped this solutiea throwgh
bore—heoles into a ceal bed seme ¢ix months befere
mining begins. The methame is destreyed inm site.
The mizture is slso sprayed on te the cosl face ond
oa to ceal as it is cut. This has reduced methane
preduction by 50 per cemt.

The iastitwte is carrently testing the metheds
on on indwetrial ecale in fewr mises in the Demetsk
coal fislde.

Previswsly, minsers cutting sed leediag the cesl
had te step periedically while the cosl foce was
properly ventilsted te prevest dasgersus build-wps of
wethans. The problem iscresses 85 wimes becoms
dasper and preduction matheds sore sfficiemt.

The mev Cochuique is expected te swbstemtially
reduce the time machines stand idle. (Sowrce: New
Scieatist, J0 Octeber 1986)

Bitregem fization

Bacterisl fertilizers sre being develeped by
researchers at the Institste of Biechemistry & Plaat
Mysielegy. Bacteria found in the reots of vheat
apparently form a syabistic relstienship amd
stimslste growth of the plant. Precessiag seeds with
swch bacteris could impreove tha perfoermsace of other
crope vithout the nsed for chemicsl fertilizers. The
sitrogen—fizing bacteris can alse be produced on a
lezge oscale snd wized in with & carrier sech as
pest. MNeamwhile, other researchers are developing
crop-pretecting vaccines. A wesk strsis of blight
can produce immwsity sgsisst s wide range of
blights. The technique has been used os potstoes,
tomatoss snd sugar beet. Vaccises might slse be
preduced for ceresl crops. (Extractsd from New
Scientist, 27 November 1986)

Resesrch on husen genss
DUA smplificstion techsique simplified

A hest-stable DHA polymsrase isolatsd from the
thermephilic bacteria species Tharmus squaticus,
vhich grows im hot springs, hes sllewed sciestists at
Cetus Corp., Imeryville, Celifernis, to simplify o
DVA saplification techsique for deterwining gemetic
informetion. The techeique, cslled the polymerase
chain resction precedure, uses DNA polymersse to seke
s meny &s one million copies of a specific target
DA seq . Tha p é consists of s eeries of
tepetitive cycles, one step of vhich involves high
temperstures. This insctivetes the DNA polymersees
originally used in the resction, thes requiring the
sddition of enzymes st esch cycle. The hest-stsble
polymersse catalyszes the resction vhen sdded emly
once. Accerding to the compaay the imprevement ssy
sllov the devalepment of nev disgnestic teste for
infect ious snd gewetic discsses besed on specific DMA
probes. It vill alse be inco-rorsted inte resesrch
instruaentstion being produced by Perkin-Llmer/Cetue
Instrwnents. (Repriated with perwiseion frem

Chamical ond Engineer: News, 6 October 1986
p. 40, N ticon Chemicel Sodoty)




Slew wolecular switch clomed

The techmiques of the gemetic engimeer have
receatly bees pressed inte service by thoae tryimg to
waderstand the signalling systeme of the brain. A
tesm of scieatists in Kyete, Japen, led by
Shossku Wane ha; been spectaculstly seccessful im
cloning the molecules that determine how a cell
respends to electrical information. The latest
wolecele to be clened, sequenced and reproduced ia a
tenctional form is the second of twe kimds of
recepter for the mevrrrramsmitter acetylcholine - the
so~called mmscarinic vecepter.

Acetylcholine is the trammsmitter that moter
aerves release om to wuscles to stimslate thes to
ceatract snd sleo commumicates detween merve cells i
variows parts of the wearvews system, including the
brais.

Scientists have knowa since the First World Wer
that there are two kiands of recepter for
acetylcholine: the aicotisic ich is
utiv-cdby-kotm—lbl«kdbympun
cutare, smd the mmscariaic recepter, activated by
msscarine and blocked by strepise. The nmicetinic

has bees much easier Co stwiy, becsuse the
jonctions between merves sad muscles aze wore
sccessible thea other jwnctions (symapses) between
sexve cells. It slse turcs wp in vast sumbers ia
variows species of slectric fish and eel.

The inic recep belongs to a differeat
femily sitegether, sad the seq for it to
inclede seven regions that spem the wembrase.
Crystsllographic studies of rhedopein frem bacteria
seggest that the cenformstion of this femily of
molecules doas not include s water—filled chamsel
like that of the micotimic receptor. The mmscariamic
recepteor is expected to be very similar.

All these molecules with spperestly very
different fumctions exart their effects by sctivating
aa enzyme vithia the cell called & G protein. There
ave at lesst three differest kinds of C protein, sll
with differeat sffects, but they sll briug about
relatively slow chaages ia the cell's biochemistry
thet will infleemce its responsivesess to incominmg

signals.

The rusponse to scetylcholine of the msuscerinic
receptor seems to be to adjust the gemersl otars of
rcdinn of the cell. The nicetimic receptor, in

ts to yleholine by rspidly opening
ite pors “and allowing im (charged stoms) to pass
theough. This briags sbout s short-terw switch inm
the slectricsl potentisl of the cell membrane; if
the sres over vhich the chauge takes place is large
enough, the cell will fire s impulse.

Wuna ond his growp found that whem they inserted
their clomed wsecsrinic receptore isto the membrane
of a frog'e egg cell, the respomse to scetylcholine
ves juet se expected. After s delsy of seversl
seconds, current begen to flov into the cell. This

was quits walike the firet respomse of cloned
nicotinic receptors in the sems envirommest.

The purpose of work like that of Wums end his
colleaguas is to understend these procesees st the
level of the individusl wolecules. (Extrscted from
Nev Scientist, 9 October 1986)

Viroids snd introms
It com be satisfying vhes twvo comundrums fit

together = they may just form ese big puszle, dut ot
lesst sone leose ends have bees tisd together.
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Viroids are the smallest infectious perticles
zaova, coasisting solely of asked RMA. So far as
scisntists nave been sble to tell sftar yea~s of
study, the REA docs mot code for s sisgle protein -
yet souehow chie "sileat™ gesnetic materisl caa cause
disease in the plant hosts. Imtross are silest,
too - bits of gemetic msterial thet cam be seen in
wost DA, oanly to be saipped out of the complementary
A before it is tramslated iato proteia. Now comes
evidence for aa idea first proposed im 1979: that
viroids are "escaped” imtroms.

According to Gail Diater-Gottlieb, (mow st
Drexel University im Philsdelphis, who did the vork
at the University of Colorsdo is Soulder) there is a
strikiag similarity ia the mwcleic acid saquences,
and possibly im the structures, of viroids snd »
cartain class of istroma. These “"group 1" iatroms
can be found in both pleats and esimels, sad im sll
three cellular orgenalles (ia chloroplast, suclesr
and mitochosdrial BNA), ss a growp, they sre defimed
by a shared, l6~muclectide consensus sequence.

The evidence is stroag for s close relstiomship
batveen viroids axd introas, though it ressins
unclear whather viroids evolved fros istroms, or
merely share s coumon sacestor solecwle. Newever, st
least ose growp 1 iatrom shares yet other vireid
sequences, stretches of BMA respoasible for
nodulsating the severity of infection. The similarity
leads to the question of vhether imtroms might be
pathogenic. Perhaps soms istron escaped the
sornsl regulacory processes of the cell, sad took up
as iafectious 'life"~style. (Extrected from Scieace
YNews, Vol. 130, 11 October 1986)

Tumor mecrosis fector msy have wider role

Another functiom seess to bave bees fownd for
tumor mecrosis factor (INF), a polypeptide produced
by the immuse systes in response to bscterisl
infections and that aleo seems able to selectively
kill tumor cells. Accordinmg to Ken Tekeds,

Kunio Koamo, and colleagues st Shows University,
Tokyo, and Gresm Croes Corp., Osaks, TWF is idesticsl
vith snother factor foumd is the immune systes cslled
dxﬁcrutunm inducing factor. The Jg
r s teached this conclusion, becsuse both
factors have the same molecular weight, have
identical smino scid sequences for the first
20 residues starting st the N-terminal end, snd sre
neutralized by the same mouse monoclonsl satibody.
Thue, one of the nstural functions of THF sppesrs to
be to stimulste non—differeatisted immune systes
cells ¢to “nlop into macrophages. Last yesr,

hers at Rockerfeller University showsd by
oi-iln methods that THF is also iderticsl to a
factor csiled cachectin, which causer cells to stop
sbeorbing fatty ecide and cas lead to cell desth
through shock, The Jspenese resesrchers suggest that
all of these functious may be interrelsted in a
complex feedbsck system that controls the msturstion
of ismune system cells.

Like interferon before it, tumcr necrosis fsctor
(TWF) asppeers to have sativirsl as well as saticsacer
sctivity. Findings in the FRG and US show chat TNF
has promounced sad broad-rangiag setiviral sctivity.

Both interferon and TNF are soiuble messenger
proteins produced by cells of the immuns syrtes to
elicit responses in ocher cells. Both sre produced
saturally in semmels in response to bacterisl
infections. Imcerferoms ves discovered ss s nstursl
aaciviral agent end has esince been shovs to be sble
to kill certais types of cemcer celle selectively.
TW, os the other hand, vas firet idemtified im 1975
becswse of its tumor~cell-killing abilicy.




The curreat work was comductead at “he Cerarw
Cancer Resesrch Ceater in Meidelberg, at tha
University of Ulm, and st BASF in Ludvigshaiew;
by Cenentech lac. in South Sam Francisco. Both
Srowpe ware tryimg to detersise vhetler TNF'g
saticeacer effect might de en indirect ocas csused by
that sebstance'’s indecing the productioa of
isterferva. Instead they find that the faector acts
weinly on its owm, not omly im killimg camcer cells
but agaimst viruses.

The mechanism of sctiomn of THF agsimst viruses
is wot kmown. It appears to have two effects: it
imparts protection sgeinst viral iafection to certaia
cell lines, presumably by interfering with am early
step im viral infectiom, and it selectively kills
cells that have been infected vith vires.

(Abstracted with permission from Chemical and
?gimr:_n" News, 13 October 1986 p. 19 and

3 p- &. Copyright 1986, American
Chemicsl Society)

Iroming out the flaws ia cascer therapy

Temour cells caa be isheremtly resistest to
drugs. In these cases, the neopless retains the
capability of the sormal parest tissue to sveid being
killed by toxiss. Epithelisl tissue, which acte as s
uatural detoxifier, prodeces psrticularly stubbora
twmours such as those of the colon, kidwey snd
liver. Cancers with inherent resistance can also
acquire more resistsnce through repested exposure to
drugs.

Anticsocer drugs work by inducing damege to the
DMA of the tumour cells. Almost all sccepted
anticancer drugs are either products of plants vith
alkaloid bsses, such as perivinkle, or satibiotice
snd work by csusing fragmsatstion of DMA. Many druge
tsrget the same spot on DNA: an enzsyme cslled
topoisomersse. This enzyme knots e circular piece of
DMA and then uoknots it. It works by bresking s
seguent of DMA, vhich tramslocstes, and then
resesling the stramds. Topoisomerase is essential to
the replication of DA, as it governs elongatiom of
the strands, separstion of deughter wmolecules, and
ternisation of syathesis by reforming the DMA into s
cirels.

Asticsncer drugs "catch” the enzyme after it has
broken s segment of DMA and then "freeze” it so that
it cannot finish its job. Ae scientists have
observed experimentslly in Z. coli trested with
quinine derivative, the extensive degradstion of DMA
csusad by the capture of topoisome ds a
biochesical signsl that induces the cell to
self-destruct. DNA topoisomersse is preseat iw high
smounts only in proliferating cells, which fics
nestly vith the observation that slow-growing tumours
show greater resisteace to drugs than do skin or
lymphstic cancers.

Normel celis are demaged slso in the process,
Robert Schiske, s solecular biologist from Stanford
University, sees seversl ways in vhich DNA demsge can
lesd to multidrug resistance in the targetted cells.
By causing its strends to bresk, the drugs inhibic
the replication of DRA. However, vhen the drug is
vithérewn and DNA synthesis starts up sgain in
mid-cycle, severs] oddities result: sister chromstid

hange b qual; aextrs DWA froe killed
celle becomes available for transcripcion, and
sc~called winute chromosomes, formed during the
bresksge, cause further over-replication. All thess,
Schimke seys, contribute to gene eeplificstion -
extra copies of genas and over-expression of their
protein products.

In evolutionery terws, smplificetion meens
veriety. The wore genes initiaced, the more proteine
srs trenscribed, eyl the grester the chamces for
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mitations, some of vhich vill coafer drug

rasistance. As there will glweys be r0ms DNA
svailable for replication, the drugs will not be adble
to outrun the mutant resistaat cells.

Schiske offers another possible explanation of
chemotheraphy's tragic flauw. Instead of killing the
cells directly, saticamcer drugs may csuse
chromosomsl sberrations that eveatually result in the
cell's desth. This ides has been coofirmed in
cytogenetic studies of mdr cell lines from Chinese
L o avd b .

The question remains of howv exsctly a mutation
ccnfers resistance. One route is e change in &
protein in the cell sembrane that prevents the drug
from being transferred into the cell. This is
precisely what Victor Ling of the Ontario Cancer
Institute found two yeers ago in ovarian cells of the
Chinese hamstar. Using monoclonal antibodies in an
adr cell line, Ling detected sa over—expressed
membrane protein of high moleculsr weight. In
hesster, souse and hwman cell lioes, incressed
expression of this proteis corvesponded to imcr d
resistance, and lov expression correspoonded to
sensitivity to saticamcer -drugs.

The structure and fuaction of this mesbrane
protein, cslled P-170, can eassily account for the
decreased sccumulation of drugs so oftec seen in mdr
cells. P-170 luoks like conjoined twins, snd its
cytoplasmic domsin resembles the structure in the
bacteriva £. coli that trsnsports emergy. The rest
of the protein moves in end out of the cell mesbrane,
creating pores. From this structure, ssys Ling, one
can gpeculate that P-170 scts a» an efflux pump,
moving substances ~ including drugs - out of the
cell. Alternatively, P-170 may pump out sa umknown
molecule to which the drugs bind.

Although P~170 is the current favourite smong
woleculer biologists, there are other ressons for the
fasilure of cancer chemotherspy that have little or
nothing to do vith this protein. Inherent
resistance; size, location and blood supply of the
tumour; and the patient’s prior trestment sll
influence the effectivensss of drug theraspy.
Furthermore, there sre other key prcteins thst are
over-exprassed in mdr cells. Protein kinase—C is
isvolved in many physiological responses, such as the
secretion of insulin and hiscamine snd the release of
prolactin from the pituitary. The common
charscteristic is outflow, and given that the kinase
is present in high smouats in wmdr lines, it may be
controlling the expulsion of drugs fros che cell.
Another over—exprassed protein, glutathione, protscts
cells by destroying free oxygen radicals and other
toxins, including, perhaps, snticancer drugs.
Changes in the morphology of cells can crests »
resistant phenotype as well. Hers there may be no
over-expression of proteins, but structurasl snomslies
such ss vacuoles cause the cell to sccumulate the
drugs in the cytoplass, where they do nothing, rathar
than in the nucleus.

The picture is brighter for the development of
nev drugs. Wow, instesd of relying on empiricsl
results, scientiste can targst druge thst incersct
vith P=170, protein kinsse-C and glutsthione, or tkst
inhibit protein synchesis. Of course, the probles
remsine of hov normel cells would handle such
disruptions. PFurther down the line is the use
drugs riding piggybeck on a monoclonsl antibody. the
drug can be immobilised so thst it does not penetrace
the cell menbrane but does creste sensitivity co the
sntibody, vhich cen then move in for che kill. Mosc
eisgsnt but, fur the present, lesst feasible of all
is the tranefer of gemes, either to enhasnce the
toxicity of e drug or to protect normsl cells ageiamst
chemotherapy. (Lxtrscted from New Scientist,

30 October 1986) -




Biotschmology zesm i BMA advamce

Scientists at Gesetics Imstitute, lac., have
produced a bumsa proteim which may be uwsed to treat
cancer end infectisus diseases. The proteias, called
wecrophage coloay stimslatiag factor (M-CSF or CSF-1)
was produced by recowbimsst DEA techmology- It
stimmlates blood cells involved in the bos#/'s satural
defenses.

N-CSF promotes the productiom amd stimulates the
sctivity of secrophages, wvhich play aa importast role
in the body’s defease against disessse. It is
believed that sugmenting macrophages with M-CSF will
be useful in the treatmemt of certaim imfectious
dissases, such as those affectisg the luags.

Ia addition, M~CSF therspy, esither alome or ia
conbination with aatitwsor somoclomal antibodies, may
strengthen the body's sbility to fight cascers.

Cemgtics Imsiitute has commenced pre-clinmical
tasting of M-CSF and plans to begin humas clinical
testing is 1937,

Previously, naturzl M-CSF hed bees isolstad in
ongll quantities from bumsa ewrise. Through a
collaborstion vith Japsnese sciestists st Morisags
Nilk Industry Company Ltd., Jichi Medical School, snd
Tokyo Usiversity, GCemetics Institute has showm that
its gemetically engineersd M-CSF is strwcturslly
ideatical to the natersl protemin.

Also st Genetics Iastitute, Inc., scientists
have discovered s nmev humsm gane that belps red blood
cells reproduce themselves. The gens is for the
Q-CS¥ protein, vhich stimulates red blood cells end
two types of white blood cells, grasulocytes snd
monocytes. Tests on monkeys showed that Q-CSY
increased vhite :ell recovery seven times in ome
wonkey, and csused a rapid recovery of smotiner
moukey'’s white-cell level after his immune syitew had
been mearly eliminsted dy & virus. However, :i~CSF
does not stisslate T and B cells, the wost importamt
white blood cells. After years of believing that
ouch 8 protein, interleuvkis~l, exists (it is foumd in
mice) dbut oot being sbls to lozate it ia humans,
scientiots at Gematics Institute beliave they have
located the protein. While they doa’t yet know what
it cen do to help cure disesses, let alonme vhat its
side~effects are, researchers believe that the
discovery of ianterlevkin-3 mey bs ss important as
that of penicillin, It might be used to boost the
immune systems is AIDS patients, ae well ss to
revitalize cancer patients’ immune systems that have
bees brokea down by chemotherapy. (Extracted from
The Economist, 11 October 1986 snd Chemical Marketing
epotter, 15 December 1986)

Effects of TIL

Tumor-infiltracing lymphocytes (TIL) sre
50-100 times more effective at killing tumor cslls
thas 1 kine-sccivated killer cells, sccording to
$. Ros rg of the US Nstional Cencer Institute.
The TIL lywphocytes were isolsted from tumore in mice
thet had been infected with two types of ssrcoms.
The cells were incubeted vith interleukin-2 snd vers
then injected into mice vith lung and liver canmcer.
A fev million pure TIL cells eliminated 96 per cent
of smsll metastasized cancers. TIL calls slso worked
well on large tumors when the immme system was first
shut down vith cyclophosphamide or rsdiscion. Large
tumore ore immune to sttack from LAK cells. TIL
cells need very small amounts of iaterleukin-2. TIL
celle con slso be {solated from humem tumors
including melancme ond kidwey tumors and sowe
sdenocarcinomas. Numen TIL cells kill the same type
of meloneme cell in vitro. The US Food and Drug
Aduinierration spproval for further triale is
oxpected shortly. (Extrsstod from New Sciestist,
13 September 1986)
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Bereditary eye-twmor DMA revesls ficst sileat
Secogens

An oncogene that isa't there swpplies the latest
clue to the cavse of camc*r. Uslike the 30 or so
genetically domimant cacog-ases aov kaowve to be
involved im making cells maiignant, this new gese is
recessive, vhich mesms its lcse or shseace triggers
tumors; its presesce prevents thes.

This at say rate is the picture proposed by the
tvo-ceatre tesm of sciemtists that has just sanoumced
isolating the recessive cucogene Dy sot fimdimg it in
the genomes of retimoblastoms and ostecsstcoms tumor
cells. Led by ophthalmologist Thadeus P. Dryjas of
the Massechusetts Eye and Esr Infirmery, Bostoa,
Mass., and omcologist Stephen H. Friend of the
Vhitehead Institute for biomedicsl Research inm
Cambridge, Mass., the ressarchers reported Cheir feat
of molecular detection im October 1386,

The task force is begimaiag efforts to clone and
express the product of the gese, to determine whether
some mslignant properties of retineblestoms and
osteossrcosa cells cam be reverted om imtrodwction of
cloned sequences Chowght to represesmt the Rb geme.

A pair of recessive ocacogemes, ocus from esch
pareat, are thought to be preseat in every humas,
serving to curb the dowminsat oncogenes' tumorogeaic
asctivity. Lf both recessives are lost or
inactiveted, either by inheritsace or acquired
wutation, predisposition to the two childhood csacers
could be grestly heightened by the absemce of these
“stop-sigaals”™ goverming wmbridled cell growth.

The tess coanstructed a 4.7-kb cDMA hybridization
probe that surveyed 8 70-kb region om human
chromosome 13, thought to contain the retinoblsstoms~
oncogenic locus. It detected mstching RNA
transcripts in healthy human cells-but not in
tetinoblastomas, ost sad oth tumor Cypes,
including kidney and lung cancars.

Children who inherit a mutsted tecessive gene,
ssys Dryja, not only have a g: :ster imcidence of the
eye-tumor, but half of those who slso develop
osteossrcoms probably owe this second cancer to the

same mutation. (Source: MeGraw-Hill's Biotechnol
Newsvatch, 3 November 1986)
Scisntists pinpoint dyscrophy gene

After s long sesrch, resssrchers think they have
found the gene for Duchenne msuscular dystrophy. The
gene that is defective to be .
probably codes for one of the similarly large
proteins recently discovered in muscles, but an
effective trestment is still msny years distant. The
nev discovery is reported by Louis Kunkel of the
Children's Rospital in Boston, and his collesgues
there and st Hgrverd University. It is the latest
finding in & series of sdvances over the past fev
years by collsborsting hers ia Londos, Oxford,
Totonto and Boston.

The first clues to the locstion of the gens
came fros pstients with Duchenne muscular dystrophy
(MMD) who were missing bits of their X chromosome.
The biologists reasoned that the D) gene muet lie
somsvhers slong the deleted seaquences. By looking
for differsnces Letvaen DNA from healthy people and
boys vith DMD, they found s variety of such
sequences, one of which var dubbed pERTS7. Kumksl
and his collesgues then supposed that if pERTS7 is
really part of s gene for sn imporcast protein
(which the DMD defect must be), it will cerm up in
other species. He looked for, smd foumd, 7 ia
horees, frogs, chickens, gorillass, mice and
hemsters. Mo thes degam to ssarch muecle tissues for
a protein thst ia part setched the genetic sequesce
of pERT87.




e otill do wet Imew whethetr is coused
lack of am essentisl preteis, er by variouws defective
forms of it. Both mey b¢ trwe. Teo further
complicate mstters, dislogists sre met evem sure that

g

A third of sll cases of DD arise from mew
mutations, which suggests that the ares of the

stable. The pattarm of deletions in pecple suffering
from DD is aleo cemplicsated. These findings suggest
that there is w0 easy amewer to DMD. Therapy, or
even 8 siaple biochemicsl test to detect csrriers of
the defective geme, are still s lowng wey off, bet the
v genttic imsights showld, in the end, help in
wnderstanding the biological origins of this
particulerly horrific humsa effliction. (Sowrce:
New Scientist, 30 October 1986)

‘Revolutionary’ satibody desigs

Genex Corp. of Caithersburg, Md., has filed
pstent spplications velatiag to the design of mowel,
single-chain sacibodies, developed using the
compeny’s proteis esgisseriag technology.
Conventiocusl satibodies, including momoclomals,
consist of foer cross—linked proteia chains =~ two
ideaticsl lomg chai' s, called "heavy” chains, snd two
identicsl short or “light” chains. Both the hesvy
snd light chains comtain s coastant region, which is
the same for all amtibodies of a gives cless, and &
varisble regiom that binds a specific satigen snd is
therefore differant for each satibody.

Genex's single-chain smtibodies sre hybrid
wolecules, constructed by comnecting specific
sections of the light chain varisble region and
specific sectiomns of the hesvy chsin varisble region
vith short peptide linkess. Using computer snalysis,
the company's scisatists designed the length and
composition of the peptide linkers as well as their
site of attachment to the verisble regious. Unlike
conventionsl sstibodies, single-chain antibodies sre
snpected to bs manufactured in genetically enginsered
sicro-organisms. Their primsry sdvantsges sre
saticipsted to be emsller sise, grester stability sund

significantly lower cost. (Source: Bictechnol
Bulletin, Vol. 5, No. 9, October 1986)

Stanford scientists scrutinize lymphoss oncogene
product

By cloning the oncogane thought to be
responsible for folliculsr lysphomws = the most
prevalent sdult cancer of the blood's B celle sfter
Hodgkin's disesse - pathologist Michsel Clesry of the
Stanford University School of Medicine ie now
saslysing the structure of that gens's protein
produce in the hopes of blocking its activity. One
surprise discovery: the substence is relsted to
protein produced by the Epstein=Berr virus, vhich is
known to affect Y-cell growth.

Oncogenes sre the tumorogemic forw of
proto-owcogenas, which are bemign useful DNA
sequences - until tramsformed by some emvironmentsl
stress. In the case of the B-lywphocyte oncogens, he
suggests, this molecular ineult occurs vhen maturing
B colls -~ memufacturers of the body's emtibodiee -
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restrsuge the antibedy gemes oa their chromoscmes.
Semstimes, this DRA-shuffling goes wroug: the geme
and the future prote-vacegese doth bresk ia half, and
the letter, if tramslecated to amsther chromoecme,
turns meligasat, sud sets off the fellicular
lysphons. (Sewrce: MeCraw-Nill's Biotechmology
Ngwswstch, 3 Novenber 1966)

Easyne research sdvasces protein emgimeering

A series of medificatious of the enzywes
subtilisia preduce subtle, often predictsble shifts
in variows properties of the proteia, sccording to
resesrch at Cememcor ord Cementech. Sebtilisia is em
impertant commercisl emzyms - it is a protesse wsed
in detergest formmlstions - amd it is sun excellest
wodel for serise hydrelsse entymes, vhich operate by
8 similar mechsmism. Serine hydrolases include
protessas amd lipases. The tesesrchers sim to put
the mechinery for protein eagiseerimg imto place for
work on other essymes. Work om ssbtilisia seuggests
that lipsses cas bs wodified te improve
transesterification resctions for coaversiom of
inexpensive oils into higher valwe triglycerides.
Resssrch focuses oa twrmover susber, substrate
binding, substrate specificity or catslytic
efficiency, the pii profile of resctiom kinstics,
engyms stability asd type of resctioa catalyzed.

Sebtilisis hydrolyzes peptides bonds, clesviag
bonds sdjacest to certsia smino scid residue wore
efficiently tham others. Resesrchers tried to sicer
the pll profile of ewbtilisim’~ catslytic activity,
but the change in the euzyms produced ressults sesrly
the opposite of what the scieantists had predicted.
(Abetracted with permission from Chemical and

ineer News, 13 October 1986, pp. 23-25.
3 , American Chemicsl Sociaty)

Bev addition to herpes fawily

Researchers fros the National Csncer Institute
snd five other institutions have isolated s aovel
herpes virus from six patients who hed unusually high
levels of a type of vhite blood cell known as a
B lymphocyte.

Electron microscopy of the patieats’ blood
revesled large, short-lived cells containing a virus
thst by size snd shape belongs to the herpes family.
Unlike icts relstives, the virus im vitrc infects omly
fresh B cells. Aatibodies against the other herpes
viruses dida't sttach to the nev omne.

The discoverers isolated the virus frowm .
people vho had also been infected with the AIDL virus
snd four people who had not. They also reporz
finding no evideace of the nev virus in 121 other AIDS
patients, indicsting it is not s necesssry fector ia
AlLDS.

Just wvhat sort of problems the virus causes
remsine to be seen. The four non-AlDS patients in
the study had lymph node abnormslities or white-cell
csacere. But the virus cen sleo infect with nc
outward signs - the researchers found it in four of
220 heaslthy people tested.

As the firet nev herpes virus in more than
20 years, the virus is likely to receive s lut of
sttention. It ssy be rispons) 'le for one or more of
the many spparently infectious illnesses whose agents
have not yet been identif:ed, a:2d it may shed light
on other members of the heryes tamily. (Ex.rscced
from Science Wewve, Vol. 130, § November 1966)

Sepatitis virus resembles plant viroids

The soleculer srchitecture of the hapstitis
delve vicus (MUV) hao besn unrevelled by two ressarch
teoms, one in the US and one in the Netherlends. WV




comsisting of sbeut 1,700 nec
first smimel virws ideatified -iu a eireuln REA
genone,” the Detch greup setes. Ia this and other
respacts, 1DV shows oo wuexpected resesblsace te
plamt vireids, which [ ber of plamt
diseases. These similarities feel speculation showt
WV's pessible plamt origin. The complete REA
structure of the virss is expected te sid eciemtists
in developing methods to preveat amd trest
infections. The US resesrch effart was led by
scientists at Chiros Corp., Emeryville, Calif., the
Duteh effort by sciemtists st the Primate Cemter of
the Netherlands Orgsnizstion for Applied Sciemtific
Research (TWO) is Rijewijk. (Reprimted with

Bepetitis sgests defined

A wysteriows particle that piggybecks onto the
hepatitis B virus hes been charactarized, sad the
hepatitis B virws itself has now been grewm in the
Lasboratury. These twe sdvances premise te sccelerate
the speed of hepetitis resesrch.

The discoveries relats to the bleod-borme
bepstitis B virus. While some people, though
infectious, carry the virws with mo il effects to
themselves, others sre chromicelly ill aad way slso
develop liver comcer. Nepatitis B iafectiom, for
which there is no treatment, cem be complicated by
the delta agent -~ a “defective” virus that exists
ounly is conjmmction with the hepatitis B virwe.
Delts infectios, believed to be oo the rive-
;::.l::i‘c. can maks chromic hepatitis B infection

Zssex and his colleagwes st the Harvard
School of Public Nealth have grown the hepstitis »
virws in the test tube. They imserted hepatitis B
genatic materisl into cells from umes liver camcer
snd were sble to isolsts calls that produced
particles immueologicslly amd structurally idestical
to the hepatitis B virws.

With the virus in hand resesrchers will be sble
to uuu a wide variety of drugs sgsinst the virus
in sm in vitro setup. The ssws group previcusly had
inserted the virus's genstic msterisl iato bone
msrrow cells, but the production of virus particles
was transient. The nevly reported cell line has been
produciag viruses for a year.

m ability to culture hepstitis B virue is sleo
=P d to op 4 h on the delta sgent.
Knowledge of the "satellite™ virus, ss resesrchers
call it, vas boosted vhen two lsborstories described
its structure, sequemnce sad function. Delts’s
genetic materisl was described ss & single~stranded
cizcle of RNA similar in sizse and shape to certsin
sgents that infect pleacs. 1a sdditiom, the US group
determined the egent’s genstic secuence snd
discovered satibodies to s prouiu encoded by the RMA
in the blood of patients with delts infections.

These nev findings will somsdsy ensble
resesschere to develop s blood test for diegmosing
delts infection -~ which currently suet be diagnosed
through liver biopey = and vill sllov resesrchers to
conduct experimentsl vaccine resesrch. (Excrascted
from Science Wews, Vol. 130, 11 October 1986)

One=cell origin for stherosclsrosis?

Atherosclerotic plaque cells comtain gemes that
couse wacontrolled growth, sad these genstic
alements, vhen trsnsferred isto other cells, csuse
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thes to becoms cascer-like, Bew York Umiversity
resesrchers have found.

Despite the high prevaleace of stherosclerceis,
the cawse of the comditios is ome of the great
mysteries of cardiology. Two major theories have
been developed by different researchers st the
University of Washingtom im Seattle. Ome is the
respoase-to-injury hypothesis, wvhich holds that
stherosclerotic plaques appesr where the blood vessel
has been injured. The other is the mococlomal
hypothesis, in which plaques are essentislly beniga
twmors that srise from siagle swooth-muscle cells.

The WYV report swpplies a mechanism for the
womoclonsl hypothesis. Arthur Pean, Bruce Mimdich
snd their collesgues looked at the proliferatinmg
smooth-muscle cells of atherosclerosis by applying
techniques developed for the study of genes that are
believed to mske siagle cells grov isto camcer.

If the mowoclemal hypothesis is borme out, the
mext step is to discever what activates or mstates
the responsible geme. Amomg the possible imatiating
eveats are viruses or chemicsl carcimogess. As for
the role of high serws chelestrol im plaque
development, vhile it is waquestionably s factor, its
role in these particular events is wsksowa.
(Extrected from Sciemce Mews, Vel. 130,

15 Noveaber 1986

Genes ing slov-onset brain degenerationm
Iucma

Pursuing the sevly discovered "clock geme,”
neurologist Stanley B. Prusimer of the University of
Californis School of hedicise, suggests that control
of this genetic time-setting mechanism in the body
usy some dsy make it possible to postpone the ouset
of Alzheimer's disesse from the seventh or_eighth
decsde of life to age 150.

Prusiner points out thst "elucidating the
molecular basis of these timing mechsnisws way
provide important new insights into the biologicsl
processes responsible for the degeserstive
neurologicsl disesses of later life.” Besides
Alzheimer's, the moleculsr clock in all late-omset
disesses may be re-set.

1f chis ever becomes possible, pecple would be
spared coutracting sultiple sclerosis snd
Creutzfeldt-Jakob disesse in their 2Us or 3I0s,
Muntisgton's in their )0s or 40s, smyotrophic lateral
sclerosis, (Lou Cehrig's disesse) ane Psrkinsomism in
their 50s and 60s, Alzheimer's in their 70s and 8Us.

Because these human dementias develop so slowly
over s lifetime, their molecular basis cannot be
resesrched directly. The closest animsl model is o
slow fatsl infection of the nervous syscem in sheep
snd gosts called scrapie, becsuse the itch-frenzied
sninsls scrape their skins off agsinst trees, walls
and fenceposts. Scrapie can be readily trensferred
te rate, sice and hamsters, snd in these Prusiner and
his co-vorkers hsve identified the gene that controls
the tising of the dissase.

This clock gene determines that oue breed of
mouse inoculsted with the screpis infective agent
vill die between 200 snd 385 duys later - rine old
sges for s rodent. Amother msurine species, vith ¢
different varisat of the clock gens, succumbs in
110 co 116 days; s croes betweewn the two dies in o
mid-vey tinms spem, prepertienste to the genetic mix.

This lecency=calibrating sequemece, which
coagyols imcubstion tise before open omset of the
disesses, snd deterwines susceptibility to screpie, is
lisked on mouse chromosome 1 to the gens for o
scrapie=causing protein that Prusiner nemed the
'prion’. The twvo genes are so close together om Che




chrensesms thet they mey be oot and the samm, he
suggesta. et curieusly, the DEA sequence is the
same in heslthy end infected saimsls, shich meens
that whatevar it is that cawses scrapic must davelep
in the geme preduct after that preteia is expe d

According to one theory, the cleck-prism gese
complex occars in sll wsemals, but enly infected omes
alter the protein’s structure oo that the body's
entynes cas no longer degrade it, amd it accummlates
as the filamenteus plaques fownd in the braims of
sice, sheep and hunens vith dementis. (Sowrce:

MeGrav Kill's Biotechmology Bewswatch,
T A
Dreg shows promise for Alsheimer's disease

An experimentsl drug that blocks the destructioam
of acetylcholine in the braim sigmificsntly - sproved
the ssmories of 16 to 17 e¢lderly penple with
Algheiner's disesase in & clisical trial st two
Pasedens, Calif., hospitals. The drug called
1,2,3,4~tetrabydro-9-smincecridine, or THA, overcomsss
the effects of the disease om petiemts inm
intermediste stages of the disease, similer to L-dopa
trestment for patients with Parkiscon’s disecase.

The evidencr comes from s stwdy is which oral
doses of THA led to sm improvement in Alzsheimer's
patients with woderste to severs dememtis, end
restored sose of them to & previows level of
cowpetence. For movw, the drug is omly available to
researchers. The side-effects of the drug have bemn
wisor,

Dr. William Semmers, a peychiatrist who led the
stedy tear, has wo illwsioms that THA vill work
isdefinits ly. The drug cam de expected to creste
only a te porary platess for sufferers from
Alzheiner ¢ di sad the evestusl decline will be
rapid. The time betwesn disgnosis and death remains
the ssme, with or vithost tresstaest: six—eight vears.

Messwhile, physicisas meed a relisble test that
cap detect Alsheimsr’s disease while the petient is
still alive. A good test for the livimg is getting
closer, themks to the rscest discovery of s chemical
cslled A-68 by Dr. Peter Devies swnd his gradmace
stwdent, Mr. Benjamin Woloxia, both at Newv York
Cicy’s Albert Einstein College of Medicime.

A~68 is & protein that (so far) seems to be
unique as s marker for Alsheimer's disesss. Its
advaantage is that it is fownd mot ounly in the brains
of liviag pecple vho sre beliaved to have the
illness, but also in their spinal fluid. Several
drug companies would like to use the chemical for s
test that could be dome by taking some spiasl fluid
from the patient - not s trivial procedurs, but st
least s feasible ome.

1f ic wvorks, the test could be st lesst as
helpful to the large number of people who are
mistakenly thoght to have Alsheimer's disesse as to
those who really do have it. Comfusing Alsheimer's
vith other disorders - such as depression, smxiety,
slcoholion ond mslnutrition - is all too common anc
deprives its victime of appropriste amd alresdy
availsble therspies.

Also, Alzheimer’'s disesse has a slov and
insidious starc. This means thst if - as Dr. Davies
beliaves = A-68 sppears in the very early stages of
the illness, deteccion mey make it poseible to find o
vey to reverse it or st lesst prevemt it from getting
vorse. There is s further possibility thet A-68
Pleys some role in causing or sctivating the disesse
by slcering the behaviour of one or mere genes in the
cells of the brain. Whether such s gone, or
collaceion of genes, exists is uakeown. But if it
doss, o ploweible suepicion is that it will be found
on ghromesene 1,

Dr. Carletem Cajdusek gad his collesguwes at
Amsrics’s Metismsl Isstitutes of Nesith (NIN) have
usde wvhat mey de s crwcisl finding, snd it poiats te
chromsosme 21. The discovery coscerms amyloid, s
starch-likes meterial vich s protsis composeat that is
found both is mormsl aging braims sed in thoee of
pedple vith amy cae of several braia disorders,
including Alzheimer’s disesse. Dr. Gajdusek and the
NIR tesm have identified s collection of gemes om
chromosome 21 which sre the blweprint for a swbstamce
wsed by the body to make the proteim portiom of
amyloid.

WVich that iaformstion, it shosld mowv be p.ssible
to learm whether the smyloid in a mormsl agisg brais
differs from Alcheimer's amyloid eand vhether the
latter, in tera, differs from the smyloid foumd ia
other brain disorders, swuch as Parkisscaiss. Thet
the genes showld be on chromosome 21 also fits with
what is knowva about Down’s symirome - the most common
kind of comgenital mental retsrdation. People with
the syndrone have three copiss of chremoecms 21
isstead of the normsl two. Examining their braiss
after death shows thet virtually all Dowa's patients
who live into their thirties or forties get
Alxheimer's disesse.

Although people without Down's syndrome who get
Alsheimer®s wsuwally get it later, there is s.rosg
evidence thst the disesse hes & marked gemetic
composent. Ia fact, meny carriers of the putstive
Alsheimer’s gene (or geses) msy be spared the
dewentia oanly because it tende to coms om so late im
life that somsthing else kills thes first.
(Abstracted vith persiission frow Chemical and
Eaginsering News, 17 Movember 1986, p. 32. Copyright
1986, Americas Chemical $ociety, and The Ecomomist,
22 November 1986) —

Yirst bussa MAbe produced

Humas womoclonsl satibodies heve been produced
for the first time by resesrchers at US Natiomsl
Institutes of Health, Comvestionoal MAbs are made
from rodest spleen celle and 'immortsl’ csacsr cells,
but these may stisulete sn immuse response in
hussns. The mev production technique sterts with
white blood cells donated by healthy voluateers. The
cells are expossd to fluorescently tagged proteins.
These proteins attached to cells meking smtibodies
agesinst the protein, ssd s cell sorter picked out
these protein/blood cell complexes. The cells wvere
thes immortalised with Epetein-Berr virus. Omly two
proteins have been tested with this approsch, snd it
remsins to be seen if the technique can work for
other proteins. (Extracted from Sciencs News,

1 November 1986)

Msss prnduction of bloed protsin

In laborstories throughout cthe world scieacists
sve chipping sway ac the tecnnological bsrriers co
marketsble biotechnology products. A step in that
direction is the possidbility of msnufscturing dlood
proteins vith sedical potential. The breskthrough
has been brought sbout dy Ctwo gemstic engineers of
the Stanford Research Instituce of California. They
heve developed an "expression vector” process. Usiag
bscteris] rather than human cells, they have
engineered syncthetic genes thst cen reproduce, or
"express” blooc proteins. They have also developed
the scale=up vector pr chat prod those
desired biological produccs.

The system has boen spplied to cthree preteias.
These proteins have demonstraced sigaificent efficscy
in lasboratory tests os saimale, ond in limited humen
expariments. Two of the preteisns - ome vith che
potentisl to sccelerate vownd hesling, the other co
conbat cancer = sre found in humen bleed. The third,
nirwdin, io derived from the u'.tvn; slands of
lesches, io effective in prevesnting Dleed coegulstion.




Genetic sngineers have found a cost-effective
vay around the probiem by using expression vectors,
which allow s given proteis to be imtroduced iamto a
foreign bost, usually bacteria. The vecior them
triggers the cell to produce the protein ia quantity.

Unique to the expression vec:or systes is the
chemical “switch" that tells the cells vhen to
produce the protein at maximum capacity. The switch
needs to stay off at first because the protein is
capsble of killing the bacterial cells before they
have & chance to grow. Ounce the cells reach their
peak population, the "switeh” is turned on and the
protein is produced. The wore cells, the more
protein.

It took more than four years of resesrch, but
nov the expression and isolation process can be
completed in a fevw days, and is refined enough for
use on an industrial scale to mass produce proteins
for poteniial use as drugs. (Source: Asis-Pacific
Tech Monitor, September/October, 1986)

Activin investigated ss treatment for infertility

A hormome with & structure similar to iohibin's
has the opposite biological effect. It might make an
effective treatwent for imfertility, according to
scientists st the Salk Institute. Activin is
composed of two of inhibin's subunits. Both hormones
are foumd in the egg in the ovary and both work by
influencing follic’e—stimulating hormone (FSH), which
causes the egg to guow, While inhibin inhibits the
pituitery glend's secretion of FSH, activin
stimolates it. Inhibin emhsnces the sctivity in the
ovary of eromstease, an entyme that makes the A ring
of progesterone aromatic, transforming it into
estrogen. The increass in estrogen at the early
follicular stage causes the pituitary gland to
relesse wore F M, enhancing fertility. Since low FSH
levels sre s ssjor csu 3 of infertility in women, the
nev horwone has been tagged as s potential
treatment. The protein is too lsrge to be chemically
synthesized, so scientists st Genentech expect to
have better results expressing it vis recombinant
techniques. (Extracted from lndustrisl Chemicsl
Rews, September 1986)

Mosquitoes could maybe control melaris

Malaris is killing millions of people cech yesr
daspite large and expensive prograames both to
destroy the mosquitoes that csrry the mslarial
parasites snd to develop drugs to combsat infection.
Maspy strains of Plaswmodiue fslciparums, the wost
importent husan mslaris parssite, are now resistant
to sost druge and vaccines agsinst the disesse sre
otill st an esrly stage of development.

A group of researchers in Zhe United Ststes is
now trying snother line of attack. They have found s
strsin of the mosquito Anopheles gembise, the main
vector of malaris in Africs, that hsits the life
cycle of some malarisl parasites and prevents thes
from developing as far ss the infective stage.
Frank Collins and his collesgues st the Netionsl
institutes of Health st Bethesds, Maryland, snd the
Center for Disease Control, Actlents, initislly bred s
strain of Anopheles gawbise (called G3) that pute the
simian malarisl parasite, P. ¢ 1gi, out of sction
just sfter it crosses the gut nﬁ. Collins and his
tesm found that these mosquitoes rsrsly had cocysts
in thes. And if thers wers no oocysts, there can be
no sporosoites swd oo subsequent infection. What
they did find in thess insects wvere lots of smell
dark structures on the outside of the gut wall. When
they exsmined the structures in the elestron
uieroscope, they turned out to be ocokimetes that had
been encapsuleted vith s subetance like melanin.
Once inside the cspsules, the parseites died. This
type of reactios vccurs in soms other imsects in
responss to infectionms.

Ouce the researchers recognized this trait, thay
selectively bred tvo lines of wosquitoes - one that
kills the parasite and the other susceptible to it.
The traits coatinued through more than
40 generations, which suggest that & simple gemetic
wechsniem is involved. - Furthermors, the resistant
form was not ooly resistant to the simisn parasite
but also showed varying degrees of resistance to

other species, including P. fulei&.

Collins and his team suggest that the introduction
of this trait iato natural mosquito populations might
be s possible strategy for contrcl of the disease, but
there sre 65 species of mosquito that transmit
malaria = 20 of thes in Africa - sod & species of
parasite, so eradication would be extremely difficulc.
There is an opening for 2 nev technique.

Meanvhile, trials on humans began in November in
the US of & possible vaccine agsinst melsria. It is
the first syatheatic mslaris vaccime to be tested,
developed by Ruth Musseazweig's tesm at Mev York
University. It is simed sgsinst the stage of the
mslaris parasite that is injected by mosquitoes into
bumsns, the sporosoite.

Unlike later stages of the mslerias parssite,
sporozoites are wrapped in s simple protein cost.
Plaswodiva hleism, ths most daagerous mslaris
perasite in » & cost made up of a sequence
of oaly four smino acids, repested many times. The
sequence is easy to synthesize chemically. The one
other anti-sporozoite vaccine nov under trial is
produced by gemetically engineered bacteria and is
expected to be more expensive.

Bussensweig says the prospect of a vaccine
should not divert money from couventional selaris
control progremmes. (Extracted from Mew Sciemtist,
6 Novesber 1986) _—

Buntington's disease: Clues to the culprit

Hyntington's dissasa starts vith s genetic
defect on the short arm of chromosome &, and lesds to
s vithering of the brein. Begioning snd end are
koown, but the agent of the disease inside the body
hae been a mystery. Researchers st Stanford
Uriversity report evidence that the cause of the
disesse msy be one of s group of compounds called
excitotoxins. According to Demnis Choi, who led the
study, the vork further suggests that ressarch should
focus on one of the three types of neuronsl receptors
for excitotoxine, He opceuluu that the
degeneration of nerve cells in the drain seen in the
disorder is triggered by the improper sctivation of
this receptor, cslled the WMDA receptor. 1f borns
out, the work may someday provi.dc s basis for
therspeutic intervention in Huntiagton's.

The work, is the lstesc development in research
betveen Choi's group and one led by Joseph Msrtin of
Harvard Medi-sl School. A yesr ago, Martin ohovod
that the destruction of nerve cells in Huntingcon's
does not proceed wholesale in certain azess of the
brein, as had been thought, but instead shovs &
distinctive pattern: one group of neuroms,
contsining the enzyme MADPH-d, is to some extent
spered.

Both groups have invsetigated the excitotoxine.
These compounds have parsdoxicsl actions: chey can
excite s neuron to fire or they casm kill it, probably
depending on length of exposure, sccording to Choi.
But though they sre potentislly dangerous some
excitotonins are present is considereble smounts ia
the brain. That has made thes 8 suspect in many
seurological disorders. With s simsple fsilure of the
mschanioms that normally compartmentalise or clesn up
excitotoxine, there is the potentisl for videspread
neuronsl destruction, (Extracted from Science Nevs,
Vol. 130, 11 October 1986)




Bosbesin

Bombesia is a peptide that stimslates growth and
division of mesenchynal and epithelial cells
(page 1117). Upom binding to the surface of a
semsitive cell, it activates a biochemical pathway
that eshances DMA synthesis smd the activity of the
proto- omcogene c-myc. It has nov been shown as a
result of research at the University of Califoramis,
that C proteins, & class of proteims that respond to
variows 133 itters and peptide hormomes, play
& part ia this pathway. Sciemtists et the wmiversity
found that stimulatiom of cells by bombesin could be
ishibited by pertussis toxin, a potest imhibitor of
C-protein activities. A secomd growth factor,
platelet-derived growth factor, which stimmlates the
same cells as bombesin, retained its sctivity is the
presence of pertussis toxim, sugsestimg that this
factor uses differeat iatracellslar signals for
producing its effects. Besides being found in mormsl
endocrine cells, boubesin is also associsted with
some humen twmor cells (swch as those of smell cell
carcinomss of the lung), where it msy be invelved ia
stimslsting charscteristic wuschecked growth of such
twmors. (Sowrce: Scieace, Vol. 234, p. 1051)

Vaccines possible from T-cells

Conventionsl vaccines promote resistamcs to
disesee by engaging the body's ismune system. They
imitete the disease iteelf - indeed, they wswally are
resl germs, "attemsated” by ianfection iate other
snimals to reduce their virulescs. They work by
inducing the ismune system's B calls to produce
antibodies, vhich swemp the gers whes it infects
ogein. But in some germe, swch as inflwemsa, the
proteins recognized by sutibodies keep chamging,
thereby emsbling the virws to evade inmwme attack.
Some ecientistr esy research has focused too closely
on the B cells. They think vaccines caa work agsinst
influenza by priming the other bramch of the issune
systes as well: the T cells.

It ie alresdy evidest that entibodies sre mot
the only weapoas that combst virsl disesss. A term
led by Dr. 1ta Askonss st the Mstioosal lastitute for
Medicsl Research (WIMR) at Mill Hill ia London
demonstrated ia the laborstory the existence of
"killer T cells” that work against a brosder range of
influenta viruses than satibodies do. Then s tess
led by Dr. Andrew McMichsel of the John Radcliffe
Rospital in Oxford showed that this was trus in the
body as wall as the laboratory.

Killer T cells are kuown to bresk up the cells
they attack and slso to produce gamms isterferon.
Science has long recognised their crucial role in
combating disesses like camcer but the suggestiom
that they formed & second lime of defenmce sgsinst
viruses is wev. It implies thst & completely nev
type of vaccise might eventually be developed to
prompt killer T cells to attack those cells infected
by vi . R hers must firest lesrs how the
virus triggers the T call responss.

Scientists st the John Redcliffe Hospitsl and
NIMR have been trying to discover hov killer
T cells ~ and the "helper” T cells that stimulste
thes =~ sre sctivated by influenzs viruses. They
chose ’'flu becsuse it cen evede the body's antibodies
by chenging its outer cost and so esking itself
unrecognizrsble. It seems thet, just as B cells are
triggered to produce lots of sntibodies by s epecific
piece of protein on the infectious sgent, so T cells
sre sctivated by s "marker” that identifies the
infectious sgent. In 'flu, one merker is o virsl
protein cslled the nucleoprotein, vhich is found in
the virsl core and is therefore hard for the immume
syotem to opot. A clue to how to recognise
nucieo-protein coms from studies of helper T cells.
The colis could not fdentify meny proteins uncil they
vere fragmented. (Extracted from The Kconomist,
11 October 1986)

Protein T mey thwart AIDS virus

Scieatists in the US may have discovered a wvay
to upset the mechanism by which the AIDS virws locks
onto host cells. Receat experimests st goveramest
laborateries show that aa app ly harmless
syathetic protein mimics & sectiom of the virws
and cam take its place o & cell's membrane. The
protein, & sequence of eight amino acids, is
cslled “peptide T”. It blocks the receptor site os
& cell where the AIDS virws would mormally bisd
itself.

The AIDS virus has foumd suitsble receptors os
white blood cells of the hunes ismune system and om
brain cells. But, sccordiag to Candace Pert who
discovered peptide T, if youw trest & victis with a
drug bdased om peptide T, the receptor sites could sll
become "Dooked wp”. With mowhere to lock in, the
vires would eveatually be washed out of the body.

Pert, a pharmscelegist at the Natiomal Imstitute
of Mental Neslth, has picssered werk in
sexrochemicals, recegaiziag s similarity betvesn the
AIDS virus’s favouwrite target om humsa cells, kmowm
as the T4 amtiges, ssd receptors that process
information for the brain snd imwmeme system.

The AIDS virws oftes sttacks the braia, csusiag
demaatia sad other mesrological disorders. Pert's
tess decided to smploy s computsr to compsre the
amino acid sequences on the emvelope of the AIDS
vires with those of all kmowa proteins im order to
find metchiag sequences.

The computsr csme up vith ss octspeptide, s
sequance of eight amino scids of which five were
threonine, leading to ths moniker peptide T. It
matched & sequence om smother virws, Epeteim-Berr.
Iatrigued by this improbable coiacidence. Pert’s
team synthesised the octapeptide for further study.

Taey found that vhes brsin aad immume cells with
Th sntigens were first exposed to even low
concentrations of peptide T or amy of thres synthetic
relatives, the cells stroagly resisced subsequect
iovasion by the AIDS virws. The peptide may prove
able to raise sntibodies in people st risk of
isfection and thus ect 88 & vaccina. (Source: Mew
Scientist, 18 December 1986) -

Body's ows immuse systes could combst ALDS

Scientiets ia Sam Fraacisco clsimed that for the
first tims they had svidence thst the body's imsune
system could vard off the AIDS virus.

The discovery mey c¢xplain why sbout 70 per ceat
of those infected vith the AIDS virus do ot come
dowvn with the disesse, or demonstrate oaly wild
symptoms.

It also suggeste that hsrmessing the body's own
imsune systes msy bes s more effective treatment for
the disesee than using drugs, vhich sre usually
highly toxic.

The work, carried out by Jay Levy of the
University of Califormis st Sen Framcisco, is based
on cells cultured from the blood of thres heslth
howosenual men. The men had satibodies ¢o ALIDS zut
had not developed the disesss. Levy's group believes
it sov kaows vhy Chese three mos remais heslthy.

The three men had no detectabdle virwe in their
blood, but the virvs sppested is cultured ssmples of
their blood sfter the remeval of suppresser T celle
that vere marked vith the surfsge proteis CDS.
Removsl of the suppresser T cell msant that the
rensining cultured blood cells vere primsrily helper
T cells, snother form of white Plood cells theat
produce sncibodies. Nelper T colls are the principel
target of the AIDS virue.




Ia & oubooquent experimsnt on the cultwred calls
from cae of the wen, replicatien of the AIDS virws
wes sgain suppressed vhen the CD8 T celle were
wmmmulmdtc-m-uotum

The resesrchers balieve that T cells bearisg the
CD8 precein produce some as yet waidestified
substance - perheps iaterleskin-2 ot imterferes ~
that isterferes with replication of the virws is
infected T cells. The virws is met killad, bet it is
kept in check. (Seurce: New Scieatist,
18 December 1986)

Insects way be implicsted im AiDS tramsmission

A physicisn studying the imcidesce of Acquired
Issuns Deficiency Sysdrome (AIDS) in Belle Clade,
Florida, says that emviromseatsl facters, rsther thss
sexwel comtact eor intravemcus drug abuwse, mey be
tesponsible for the majority of ALDS cases thers.
Vriting in the Nevenber/Pecember 1986 isswe of

%t%si!rri_-.l_ug. Bark K. Whiteside, N.D.,

3 ter of the Iastitute of Trepizal Medicime ia
Mismi, Flocids, clsime thst Belle Clade represests a
tupiul pettern of AIDS tramsmissios where
insect-borme viruses, knowm ss arbovirewses, ac: ss
cofactors in the development of AIDS.

"Repested cxposures to certsim iwsect-berse
vireses are ome of the things that lead to a
weakening of the body’s defenses over time. UWhem ths
cellular ismune spparstus is brokes beyowd repsir,
certain opportwaistic iafections s3d camcers come
aloag which are collectively called AIDS™,

Dx. Whiteside said.

Dr. Whiteside, vho has been imvoived is climical
vork end resesrch oa AIDS since 1981, beligves AIDS
resylts from the interaction of more them owe virsl
agent. He says that previoss rasesvch studies have
shown that arboviruses cas sctivats retroviruses ia
animals. A rvetrovirus, husen imswsodeficiemcy virus
(R1V), is thought to couse AIDS is mes.

Based ou AIDS patterms ia Africa, the Caribbess
and South Florida, sad having ruled cut AIDS -atiente
in the high-risk categories, Dr. Whiteside says ALDS
in the tropice primerily afflicts poor people ia
economically deyressed surroundings. Accordisg to
Dr. Whiteside, studies implicutimg the heterosexusl
tzansmission of AIDS in the tropics are seriously
flawed by issdequsts comtrols, diss, and lack of data.

"Until better studies are csrried out and more
is kmowa”, writes Dr. Whiteside, "the comviction that
AIDS is due to sexusl habits smong poor people im the
tropics or ia South Florids seems to me & marrov and
quite prejudiced sttitude.”

Dr. Whiteside slso cites studies demomstrating
thet sninal retrovireses - such as bovine levkenias
and equine infectious snemis - sre trassmitted
"sechanically” to other snimels by insects iu
condations of crowding amd in sress vith an sbundaace
of imsects. Referring to the survival of the AIDS
virus (H1V) in the common bedbug, Dr. Whiteside says
that scientists must explore the possible role of
insecte in the spresd of WIV,

"Although you don’t hear uuch sbout it,” he
veites, "s number of resesrchers from srousd the
world are just begiuning to examine the role of
insect trsasmission of the humen reczrovirus, MIV.”

While warning sgainet unsefe sex prectices ond
intravenoue drug use, Dr. Whiteside slso cslls on
public heslth suthorities snd sducators to take steps
to reduce envir.mmentsl hassrds implicated in the
tropisal pettern of AIDS tramsmission. Adequete
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housing, ssaitatien, pretective field clothing, amd
the coatrol of imsect amd rat pepulatioms sre
ispertast public heslth messsres that ased to de
implemested. (S : Bawe Release,

18 December 1986)

Nwmes DMA imtact after 8,000 years

For asarly thrae years, sciemtists workiag at s
central Florida pest bog have been dredgisg uvp
8,000-year-old human skeletons with skslls that
coutsin shriveled, remarksbly preserved bdrains. They
now Teport that four of the braias have yielded the
oldest-knova exsmples of huses DA and cellular
structure.

Molecwular bioclogists are now attemptiag to clicee
genes or geme fragmsnts from Che prehistoric pieces
of DNA ¢o that they ca be compared Lo corTespondiag
modern gemes.

Preservatios of soft tisswe is the seggy bog
dewsnstrates that istsct DEA caa survive ia ether
thes extremely arid ceaditisus, which greatly videss
the sites where sacisst gesetic materisl may be fouwnd.

Pravioes DEA recoveries from archeeolegical
remsins have invelved dried tisswe. Oune researcher
detected hunen like fragweats of DMA im J of
23 Egyptisn summies and closed some of the
2,400~year-old DHA segments ia bacteris. Bits of DMA
fros & quaggs, as extinct horselike smimsl, have sleo
been clomed.

The yield of DA from the Florids epecimess vas
sbou: oss per cest of the ssoumt mormslly obtained
from fresh tisswe. DHA anslysis is beinz cosducted
by Prilip J. Lripis snd Villiam W. Hewswirth of the
Univeresity of Florida College of Medicime ia
Caimesville.

In addition to the DMA findings, microscopic
exeninatios of samples takes from the cerebral
hesispheres, cersbellus end brais stem revealed,
Mxl. to the researchers, "limited but defimite”
rensins of cell structure and patterning similar to
that found in moderm brains. (Extracted from Sciesce
luu Vol. 130, 8 November 1986)

Research on snissl genes

Cerw-line gene therspy cures thalassemia in mice

After corvectiag the severe snemis of
bets~thslassemia in leboratory sice by gene trassfer,
a resesrch tess st Columbis University, New York
City, is nov vorkiag on s mouse model for sickls—cell
snemis. Molecular gemeticist Frsauk Costantini, st
the Umiversity’s College of Physicisns and Surgeoms,
and his sssocistes are sesking to couvert their
thalassemic mice into 8 wurine wodel of sickle-cell
snenis, for vhich no saimsl counterpart exists
todsy. Costemtini points out that & sickle-cell
mouse model vill be useful in testing drugs simed st
thetapy.

Three years ago a research laborstory ia
Triangle Park, North Csrolina, discovered o
spontsnsously msutsted DBA/J mouse wvith sll the
sysptoms of humsa beta-thslsssemia - nctably,
hemolytic anemis, ineufficient bets-globin synthesis,
misshapen red blood cells, early death.

Costantini bred the mutsnt with mice he had
induced to express human hesoglobin is quantity, by
sicroisjecting ferctilised agge of normsl mice vith
closed humes bets~globia gunes, s 7.7-kilo~base DMA
sequencs. Tvo of the injected egge grev isto mice
producing humen homsglobin. iMhes these sated vith
the uutent, five of Cheir offepring had heslthy




homoglobin and red bleod ceslls. (Extracted from
MeCrow-lill's Biotachaology Bewswatch, 6 October 1986)

French clais "first’ in DMA-sexiag of bovime
Shiyes

A task~force of 30 Fremch sciestists from four
research institutes ammownced 1ast September s system
that determines the sex of week-old calf embryocs.
Their process is based om DMA hybridizatioa of the
usle-caly Y chromosome. VWhem developed as 2
detection kit, the method is upccud to pemt ht;e

ecomemies im cattle breeding vis f tranepl
embryos.

The project cost some 10 milliom framcs
($1.5 nllxo-). one-third of it previded as a swbeidy
from ANVAR - Freach Natiomal Agemcy for
Commsrcislization of Research.

The system’'s advamtages for industrialized amd
devealoping cowatries are that the shippiag of frozem
eubryos of known eex across iatersstiocnal borders
will evercoms the myriasd of imtermstionsl samitary
regulations that regulate the movememt of cattie;
the production end ssle of livestock will be simpler
and chesper; herd memagers will knov in sdvance the
wenbers of bulls and cows they sre stocking; the
foct of being able to imoculate two defimitely male
embryoe iato s siagle cov will be am econcmic lesp
forward., At preseat vhesm two embryos of wakaowm
gender asre implanted, aad turs cut to be ons sale,
one female, the latter is oftem bora & sterile
fresmartin, oviag to wixing of blood asd chromosomes
in watero; and endangered breeds and species may be
more readily comserved.

sslieat exsmple cited is ledia,
182 -xlhon cows snd bulls ~ 15 per cemt of :hc
world’s bovine population ~ may mot be slaughtered
for religious reasous, swd where wilk is in crucially
short supply. Implenting s preponderance of female
eubryos would ease this dairy shortage graatly.

ARVAR expects to place its DNA-probs sexiag kit
on the merket in one or two yesrs, for sale to
embryo~cloning sed stock-raising enterprises.

The entire test takes "ome or two days at most,”
ssy its developers, compared vith much longer times
for chromosome karyotyping, or immune sseay thst
detects the Y sntigen - two other methods now uader
developuent eleevhers. No false positives sre
possible using the DA probe, sccording to the
French, though false negstives msy result froe fsulty
biopsy techmique. The base-pair lugth of their
probes is propristary informstion, as is the
sicro-excision wethod.

To help it work out the various procedures
France's Mstionsl Agricultursl Resesrch Inscicute,
INRA, eslisted the Pasteur lastitute, French Atomic
Energy Commission end Netiomal Imstitute of Medical
Science snd Resesrch.

In the USA, s pioneer clomer of celf embryoe is
Rio Vists Genetics, San Antomio, Texss. It holds two
petents on freezing and theving of embryos, snd this
yesr will ship some 5,000 to customers worldvide.

(Extracted from McCrew Hill's Biotechnol
Newsustch, 6 Occober TTRY —— o ootokl

Nev horwone vill cransform dairying

Trisle have begun on Bricish farms of & mew
genetically engineered growth hormone for csrtle that
vwill inevess wilk yielde by more thas 20 per cent.
The hormone is knows ss bovine somatotrophin (987)
ond could be in commercial use vithis four yesrs.
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Gety Schwemmlein, the Eurdpesa director of the
saimal science divisioa of Nomssato, ome of six
pharmaceutical gisats iavolved in & race to develop
the hormone, says the firms are betweem them spending
$10 million on resesrch asd developmest arcuad the
world.

BST is a polypeptide secreted by the pituitary
glasd. It stimulstes cell division, bone growth sad
protein syathesis. Of more interest to farmers is
its role im emcouraging wilk productiom. It appesrs
co do this by wobilizing body fat and diverting
glucose and fatty acids sway from the formatiom of
tissue.

Ia 1981, Dsle Bauman of Cornell University's
Department of Animal Science in the US first
demonstrated that recombi BST duced increases
io wilk yield at least equsl to ntuul. BST. Dasily
injections with the recosbinsat compowad produced
increases tasging from 23 per ceat to &l per cent,

depending on the dose.

Compasies mow developing BST for the commercial
market have identified milk production ss the biggest
pe entisl agricwltural market for the prodwcts of
genetic emgineering.

The key to uamlocking this vast market is the
development of s suitable delivery system for the
hormons. Daily imjections sre not practical for sost
farwe. The ideal systes would deliver the hormoue st
& comstant rate over, say, thirty days before being
replaced.

The Cifficulties in davising en injectadle,
slov-relesse formulation for a complex polypeptide -
it kss & wolecular wight of 22,000 - are formidadle,
far grester thsn the devslopment of implants for the
relstively simple carbom-riag structures of steroid
hormones. .

The hormone will concinue to be adwinistered by
dsily injections in the large-scsle trisls nov under
vay in the US and Europe. At least one company has
sst up trisls on British dasiry herds. The sis of the
trisls is to study the long-term effects of BST oo
dairy covs. The investigators want to find out sbout
the nutritional needs of trested snimals, snd howv to
return them to the correct energy balaace st the end
of lactation. They vill also be watching for
possible toxic effects and for say sign of an upper
limit to doses beyosd which the cows produce no extrs
silk.

Along vith dats on safety, the results will be a
key part of the svidence presented to licensing
suthoritiss. The msnufscturers clsim that Chay
sxpect no serious opposition to registratios of
somstotrophin, ac lesst over fears sbout humsn
heslith, (Extrscted from New Scientist,

2 October 1986) - .

Bovine growth hormone

A US governmsnt-sponsored study may finally
snever the question of whether bovine growth hormone,
vhich promises to ‘ncresse wilk yields significantly
if it is spproved by the US Food snd Drug
Mainistration (FDA), will hurt the deiry induscry by
flooding the market vith lower-priced milk. The US
Dcnnmt of Agriculture intends to analyze the
horwone’s potentisl ecomomic effects and to quantify
ics potentisl impsct on the federsl milk price
support srogramme. Om 29 September the FDA denied »
petition by s nusber of groups that it prepasze an
envisonments!l impect ststemest (L1S) before approving
bovine growth hormose. FDA seid an LIS iem'c
appropriste st the imvestigatiomsl stage. It left




open the pessibility, however, that it would file a=
KIS later. (Sowrcc: Chemical Week, 5 November 1986)

Research om plast gemes
Sparking off nitroges fixetiom

Nitrogea fixation - the precess of forcing
mitrogea from the atmosybere te rasct directly with
hydrogea te forwu smmonia - is sccomplished with sase
by seme bacteris sad blue-greea algse. Chemists, ca
the other hand, have to go to great expemse to mimic
thase lowly orgsnisms. The preblem is that imactive
nitroges molecules vwill mot resct to mske ammomia
vithout a large input of esergy. Japammse sciemtists
have sov found that by passisg s large electric
curreat through nitroges, they cam provide sufficieat
esergy for the nitrogen to pick up hydroges from
water and prodece smmomia.

Professor Kaoru Harads and chemists st the
University of Teukube sade ssmonis from mitrogea gas,
vater and acid uwsing 2 techmique called “glow
discharge”. GClov discharge invelves passing sa
electric curreat throwgh & gas, in this case
unitregen, onto the surface of water. The effect is
similer to & bolt of lightning psssimg through the
atmosphers down to Esrth. This excites the mitroges
sufficiently to force it te react with water,
probably by bresking the bowds in the nitroges and
water molecules to give free nitroges and hydrogen
stoms. These atoss then combiae to form W and NN
radicals on the way to Iy (smmownis). Nitrsts ioms
W0~ sre also present ia the solution. If the
potentisl ecroes the gas is sustasimed, them smmonis
forms st sm ever-imcreasiag rate.

Unfortuastely, swch large amowats of emergy are
required to prodece the glow discharge that the
Ngber Process, the mathod used industrislly te
combine nitrogen end hydrogem, probably remaiss
wore ecosomical. But the researchers slso found
that if they added orgamic acids, such as scetic
scid or propriomic acid, to the solstiom, glow
dischsrge led to the production of the mmino scids
glycine sad slamine. (Source: MNew Scientist,

2 October 1986)

Canols

Tor camols farmsrs, the revolutiousry benefits
of biotechnology are slmost st hsnd. A Canadisa
biotechaology company, Allelix Iac., of Toromto, has
developed s gemetically swperior straia of camols
that promises twe important sdvemtsges over current
otraine on sale to farmers: higher yields, and more
sffective waed control. Scientists st Allelix and
the University of Cuslph accomplished this by
protoplest fusiom, vhich involves the mixiag of the
cellular contents of two body or somstic cells chat
aske up plant tiseues. The canola line they
developed took slmost two yesrs of research, ia vhich
tvo thirds of the project’s direct costs were funded
by the National Resesrch Council's Techaology
Tranefer Group, vith the balsnce and most overheads
picked up by Allelix.

Until recently, ferwers vanting to plant cenols
had been umnsble to do so if cheir fields were
contenineted with veeds 1ike vild sustsrd or
otinkweed, becsuse herbicides used to control them
also killed cenols. In 1986 & "TTIC” variety of
canols, tolerant to trissine herbicides, vas
teleased, alloving farmers to control weeds with
trissines vithout demaging canols crops. HNowwver,
the TIC variety ceme wich s high price tag - s yield
level 10~20 per cent below the best non-resistant
canols varietise along with sttemdsat prodlems of oil
«.l“’o

Sciestists st Allelix and the University of
Gualph theorized that, if the triazime resistamt
variety could be hybridised vith asother straim of
cenole, perhaps the "kick’ or imcresse in vigor
notaslly associated with hybridization would
cospessste for the low yield thet seemed to go alomg
vith the herbicide resistamce. Their idea vas to
develop & camola straim with two critical traits:
resistemce to triszime; and ssle sterility. The
latter trait is importast if the vigor thst sttends
hybridizatioa is to be seintained from ome geseration
to the mext, siace camols cam self-pollemste. With
sech & plant in hawnd, it would alveys be pecessary co
pollenste it with some other camola variety, which
could be chosen fer its oil comtest and quality
characteristics as well as high yield. Uslike seeds
from casola varisties, vhich cas be barvested by
farmers for use the following year, hybrid seeds mast
be comtisually recrested ia the production fields of
seed companies.

The Allelix~Cuslph group hod the advantage of
knoving where ia the plaat cslls the twe trsits vere
foumd - mot in the nuclews ss ome might expect, but
in orgamelles of the cyteplass vhich comtsim their
owa DMA, the mitechendria and the chloreplasts; the
teait for male sterility is fowad im the
mitochondris, while triazise resistence resides ia
the chlereplasts.

Using techaiques developed by Allelix, the tess
of scientists isolated individwsl somstic cells froms
s male sterile strain ss well as fros s triszime-
resistant strain of camola. Ia the fusiom techaique,
the cell walle are first removed using eazymes,
crestiag vhat are called protoplasts, or “maked”
plant celle vith their outer mewbrames iatact. Thess
cells are thea cosxed isto fusing together ia &
mediua that coutsims polyethyleme glycel, a chemicsl
relative of automobile aatifresze. (Unlike the
result of s sexual cross, the fused cells coatsin s
mizture of the cytoplasmic comteats of both
strains.) These cells ceas be derived from various
paxts of the plaats, but leaf cells from ome lime
fused with shoot cells from smother offered the best
combinstion of fueion efficiency sad regeasration.

An iateresting sspect moted by the resssrchers
vas thet the initisl fusiom product ususlly costsined
s mized population of mitochomdris snd chloroplasts,
but that this situstion chaaged as the nev cell
divided and begen to multiply. (Extrected from
Science Dimension, 1 October 1986)

Gane transfer in corn

Recent genetic engineering experiments with
saize by resesrchers at Friedrich Miescher Institute
in Basel, Switzerlsnd, and Joho Innes Institute in
Morvich, England, merk the first time & member of the
grass fomily has been infected by a virus csrried by
the bacterius Agrobacterium. The procedurs, called
sgroinfection, is the incressingly common lsboratory
technique used to transfer sslected DNA iaco plants
by sdding thst DA to the DMA of Agrobacterius them
slloving the bacterium to "colonize” plasts - which
it does by trasnsferring part of its LMA (including
the foreign, "cthird percy” DMA) into the host plaac’s
own genstic msterial.

The success vith virsl DNA demonstrates for the
first time that sgroinfection is am efficient way to
induce foreign DNA expression in corm cells.
Moreover, the results extend the possibilicies of
using beneficial DRA = such ss Cheose thet code for
resistance to viruses - te gemeticslly improve o
plant family that iscludes sl]l the ceresl graine,
sugercane sné msny sources of smimal feed. (Source:
Science News, Vol, 131, 17 Jasuary 1987)




Cane tramsfer in wais -

Alleplasmic plants with s cell sscleus frem sns
pareat but cyteplasm frem smether cea grestly speed
trait selection. Coaveaticssl plsat breeding

haiques cake y te preod isp d varieties.
Nale sterile alloplasaic pleats are wasble te produce
pollien, yet com bear frwit. B. Lomsdale of the Plaat
Breeding Institute {Casbridge) has identified a gese
vhich might be responsible for male sterility ia
msize. If chis geme con be istreduced iate mermel
fertile plasts, male sterile plamts caa be preduced
for selective breeding. Other resesrchers are tryisg
te coubine wutant plamts resistent te the berbicide
strazine with male sterile plents. (Extracted fres
Wew" Scientist, 6 November 1986)

Cene-altered cottom plests express mew truit

A resesrch teem st Agracetws (Middletem, Wis.)
has pleced s forsign geme inte cottens amd attaimed
expression of the mavw trait im whele plents.

The scconplishment is significant becsuse the
geme splicing was schisved wsing & commercisl strais
of & msjor US field crep. This clesrs the path for
scientists te develop commsrcisl cottes lises with
inproved gematic truits such as increseed imsect
resistsace. Agracates ssys ite geme expression
syskem gives repreducible results in cotten; the
firm has filed & patent applicstisn.

The forsiga gens added to cottom wes s bacterial
gens that cedes for resistance to the sagibistic
kanswycin, Ksmsmycin resistamce is wot &
commarcially importsst trait, bwt it is & trait that,
for research purposes, is essily monitersd. The gene
enables scientists te separae cslls that have
iscerperated mev genss from these thet have mot
during esrly stages of cell growth.

Is work desigmed to reduce cottos farmers'’
relisnce on pesticides, the Agracetws sciemtists sow
are trying to emginmeer cottom plamts that will
secrets their owm, nstursl iasect-killiag toxis.
(Abstracted with permission froe Chemical swd

inser: News, 22 December 196%, . L = 3
PYTight » American Chemical Secisty)

Netural photosymthesis ishibitor idemtified

A natural substsncs that shuts éowm s plant’s
photesynthetic psthwsy at aight has bess isolsted and
charscterised by a tess of British and Amsricen
resesrchers. $. Gutteridge sad collsagmes at
Rothemoted Experimentsl Statiom, Narpenden, UK, slong
vith collsborstors at the UK Natiomsl lastitute for
Vedicsl Research, the University of Deytes, and
De Pont, have identified 2-carboxy-D-srabinmitol-
1-phosphate ss the natural swbstance thst ishibits
the enzyme ribulose-1,5-bisphosphate csrboxylese
(RuBPCase) in potsto plants in the dark. This ensyws
plays s key role in ercing stmospheric cardos

dioxide intc carbohydrste duri tosynthesis. The
vesaazchere veed a uﬂiudn-:f'::on:- R, gas

chromstography, and mass spectrometry to characterise
the inhibitor. It ie structurally very similar co
the six-carbon intermediste of & plent's
csrbohydrate-forming resction, suggesting thet the
inhibitor binds to the sams site ss the intermediate
on the sctiveted ensyme. Light decomposes the
ishibitor, lesving the enzyws in ite activated forw,
resdy to epring into sction. (Reprinted with
perwission from Chemical ond l_n_!imﬁa Neve ,

26 November 1986, p. 12, pyTight ., American

Chemical Seciety)

Firefliee light op vorld of gews engineers

A siz-meuber tesm from the biolegy and chesistry
depertmsate st the University of Califernis st See

{
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Piege ammeumced that it bed successfully placed iate
tebacce plants the gess that lights wp fireflies.
The plants glov in the dark with a greenish-yellew
colewr.

The eatire plast - Twot, stea, lesves sad
branches - cam be seen with the ssked eye sfter sbowt
ten mimwtes glewiag. Or it cem be photegraphed wsing
time exposures of sbeut 15 wimmtes.

The significance of the work is that it
promises te previde ea invaluwable research teol for
lesrning how and vhen differeat gemetic imstructioms
switch om and off im higher erganisms. 1The
lucifersse gene that geserstes light is the firefly,
will be weed as sa ecasily detectable msrker te tell
scientists what happens duriang gemetic emginmeerisg
experiasats.

The gene has alse been expressed ia the cells of
soskeys ond wice, but the sciemtists vill met discuss
the resesrch watil it has been published is the
scieatific literaturs. It mesas, however, thet the
technique will be wseful for tracking experiments
invelving beth pleat sed mammsliss cells, isclediag
bunes cslls.

In plaats, for exmmple, scientists ceuld tag
variows gemes vith firefly luminescence and see how
esch respownis to eavirsameatal chasges such as
varying light, stress, ssd Cemperature. Ome
spplicstion weuld be experimeats imvolviag drewght
resistamce.

The scieatists frem the University of California
at Sam Diege iselsated amd closed the lucifersse gese
from the firefly. The emzyme from the gems acts as &
catalyst is the reactiea thst produces light. Usisg

Agrobacterivm tumefaciens, & bacterive that casses
s 13 tob » 8, the scientists swcceeded

in traasferring the lucifsrase geme iste growisg
tobscco plants.

Twenty—-four hours after infecting the plants
vith Agrobscterium, the resesrchers detected light by
wetering the plants with s compound cslled
luciferia. Light is geserated vhes lwciferis rescts
with the ensyme lecifersse and the chemical sdesosine
criphosphate (ATIP). (S : MNew Sciemtist,

13 November 1986)

Resesrch om yeast and fumgus gemes

Abilitx of white rot fesgi to degrade straw
investigsted

There is continuing public concers sbowt the
burning of strev in che summer. The Agricultursl and
Fo0d Research Coumcil (AFRC) is funding s sumber of
projects in this sres, including s study st Dumdee
University om the mositoriag of strew-burniag usiang
satellite deta. On the biotechnology fromt, the
AFRC is fundimg work st the Usiversity of
Maschester’'s Institute of Science and Techaology
(UMIST), joincly funded by British Petrolewm's
Venture Research Unit snd focusing on the veys in
vhich lignin is degraded is nsture. The vork has

centred on Phanerochsete chrysosporius, the lignmia
degrading vhite rot fumgi.

The UNIST group, umder Prof. P. M. A. Brods, has
been wvorking on the fungus for five years snd is
unrsvelling the poorly understood molecular gemetics
of chese fungi by iselaring wutsnts deficient in
certsin fuactioniag genes or ensywes sod by cresting
gones snd Cheir products. Clones have bees iselsted
vhich carry genes expressed specifically in the
ligninolytic or lignia breskdews phase of fuegsl
fuaction. A generslised sethod for mapping these
clones using restrictios fragment length polymerphiosn
snslysis has been develeped.




It has been found thet ligaia is slse attacked
by seme sctimsmpcets bacteris. ihersas the fuagi
.’y“lmnhtﬁqmn--w
condition, sad the end preduct is carben diemide, the
bocteris carry eut the p during 1 grewth -
and yield seluble mn. This has great
bietechaslegical potestisl amd rapid pregress is
being ande in the cheracterizatism of the
extracellvler proteins imvelved. (Sewrce:
Bistechuslogy Bulletis, Vol. 5, Be. 11, December 1906)

Besesrch en viral gemss
How nature can wehks 8 lethal virws

Virwses sre net always the heraful agents of
dissase they are believed te be. Nasy, perhapes mset
of them, are harmless. MNemy produce brief emd
vaseticed infections which are secs bestes off by the
immume eystem. Others msy cswse msre parsistest
infections which meverthaless do st hars. Threw
Amaricem bislegists heve sew sheowan hew "“harmliess”™
'il-uatillmcm They found that the

weterisl of twe relatively harmless
"svirulemt™) viruses cas combise within infected
cslls te gensrats mew snd lathel forms of the virwe.

Ben Javier, Ferhad Sedarati and Jeck Stevens of
cthe Univervity of California, Los Angeles, ebserved
the isn of lethel vi frem avirulest virwees
is mice. They sdmimistersd twe types of svirslesmt
hezpes viruses te the feotpeds of mice oo that the
wice wers isfected with beth types of virws at the
sang tims. Abest tworthirds of the mice died. NMice
that recesived similar deses, or deses wp te 100 Cimes
larger, of sither virus alems zll swrvived.

Te estoblish the couwss of these dramstic effects
of “co~infection™ Javier and his coelleagwes iselated
aad exsmined the virwees in the braiss of wice that
died ond found that the braians cestazised msay mev
"reconbinant” virwses, which msst have besn gemerated
by the enchengs of DA between the gesemss of the twe
horuless forms. If they injected smy ons of the sew
forws of virws inte the footpeds of mice, they were
lethal.

Cenetic recembinatisn betwess virsl gesesse is
wot s wow discevery. Seme virelegists are expleiting
the sechaniss te try te gemerats harmless forms of
haruful virwses for wee ss veccines. But Javier sad
his celleagwes clesis that their experimsants are the
first teo show that recowbinstion between gvirwlest
virwses in co~infected smimsls cem generste hermful
wew types of virws. This demesstration of twe
aviruless virwses giving rise to lethal mev hybride
is of breed significence teo virelegy as s whele. It
rowinds ws thet we sheuld trest ell virwses with
grest contion, including sy wve sdminister as
veccines. (Sowrca: New Scieatist, 27 Nevember 1986)

Resgarch isstrumentstion

Probes sad proteins

Scientiste st McCill Umiversity ia Momtresl are
opening & nev door ou the secrets of the cell, vweing
ribomucleic scid (RMA), RMA is slwost waiverssl te
life. "Nessenger” MNA, one of ribomucleic acid’s
three mein forme ia sormel cells, carvies the
instruccions locked inm DUMA or deoxyribowwcleic scid,
the molecules that csrry s cell’s gemetic
informacion. Using infermstion copied from DA, the
sessenger RMA scts 8o s templete for sssembling other
solecules celled proteing, which form or comtre) the
construction of all liviag systems.

Dr. Kelvia Ogilvie, whe hesde & symthetic RNA
research programme st McGill, hee medified s "gene
sschine” of his own inveatien te seke RNA ¢¢ wgll as
DHA, Ogilvie’s tesm nev synthesiszes MA in eizes
that are "chenically largs, theough smsll ss for ss

cellular RBA is concernad.” These bits eor
“sequences” of RA have saversl research
spplicatises, including cell-free pretein systhesis
(i.e. protein memmfacture eutside the call) sad s
probes of cell systems.

Becmally cells assemble pretein isside
cthenselves. Proteis syaihesis eutside the cell, says
Ogilvie, "is like takiang the gets out of s call. Yes
cull ealy the cell perts, isclediag RilA, that are
necesssry te make the protsiss you west. Usimg swch
s "sea-living cell’ climinates smy pessibility of
cresting s dsagerows bacterimm.” Althowgh verises
teans sreund the werld have demsnstrated cell-free
preteis m:hcou expeximsatally, Onhic estimstes
that it will be “at lun five yesrs” bafere Che
techaique is perf

NA cell prebes are tesls that pry iste the
ismer wverkings of a casll. Ceupesed of MNA mslecules
foreign te the test cell, the predes “trick the cell
inte & stress respense by expesing it te BMA
sequeaces it's st weed to seeing,™ Ogilvie seys.
“The cell chem give wp & lot of secrets vhem yos
pertueh it in this way.”

ENA csll prabes sre particularly spplicable te
the study of virwses. Ogilvies hepes the sew prebe
metheds will belp bis tesn snd sther resssrchers
wnravel sems of the mystery of hew & virws tskss
contrel of & liviag cell and erder it te mske copies
of the virws. S$Syanthetic REA is slse crwcisl te the
study of vireids, timy infectisus pisces of RMA that
can cowes extemsive damsge to creps.

The McGill team has alresdy symthesized s class .
of compounis cslled glycerecides, which sesms o
issctivate virwses is rabbits snd mice. Ogilvie says
that glycerecides sre effective agsinst virwses
responsible for inflvemzs, herpes I and 1I, snd
cytemegalovires (QFF), smether highly-coatagisus
seaber of the herpes family. Althowgh climical
trisls of these compounds sre being delayed
because of 8 petent chsllenge in s US cewrt,
Ogilvie is mi-iuic that the case vill be clesred
up seon, paving the wey for pharmscesticsl
applications.

" Twe other McCill Usiversity researchers have
developed 8 couputer programme that asllews thes to
vetch how vhite bleod cells move is 8 varisty of
chenical envireamwmte, 88 well as in the presesce of
cancarous temor cells. The tochuique is isportest
because white blood cslls sre the beckbous of the
ismwne system, sttackisg and disposiang of foreiga
iavaders is the body. Accurstely plotting the
aovenent of whits bleod cells could give medicsl
researchers velushble clues to the body’s respesse to
8 host of disssses.

Ustil wow, it Bes mot bees possible to do this.
Mamually, it sisply takes teo loag to look over
hundreds of photographs smd sccurately plot the
sovemsnt of eves s siagle wvhite blood cell.

Nartin Levise, s» electricsl esgineer st McGill
aleng vith Peter Noble, s physiologist act NcGill's
Faculty of Destistry, has just finished writing »
book describing the system. (It's colled Computer
Auiau‘ Analyses of Cell Lecomotion snd Chemotsxis,

Ia unlonn their programme Levise sad Noble
specifically vanced to be sble Co ses and plot the
developmenat of s whice Pleed cell’s praudoped in
specific chemicsl eavirewments.

The gosl is te observe hew white bleed celle sre
sffocted by tomic substances by computing their
motility. The firet otep is the precess invelves
converting magnifiod opticel imeges of & eingle vhite
bleed cell iante slectrical sigasle which sre thes
stosed is & cemputer.




Newever, programming s computer te distingwish &
developing poovieped frem a bulge is & vhite blesd
cell’s wall proved to be & difficult task. Oue
preblem is thc-hqco!uehcclhﬂuhm.luyc
cheaging. Whem writing & cespeuter pregramms great
care asst be givea te defisitioms. Acce_diang te
Levine, whet be sad Neble have reslly deme is defise
in a quentifisble way what s poswdeped actuslly is.

The slgerithas that define the cell as & "wadisl
sxis transfora” - g ohel like Tep ation of
the cell -~ sre written ia the cempeter seftwere
lsaguage, Fortrsa. Ead-peints of the skeleten
cotTespoud te potential pecwdeped sites. On Che
. competsr screes the white bleed cell is seem o8 &

viry, skeletsl form that msves sheut the field of
view.

A occond lomguwege, OPS-5, aa artificial
istelligence loxguage developed at Carmegicilellen
Univereity, decides which protwsien is ia fact a
posudoped by applying & series of “if-them™ rules.

Hoble sboerved white bloed cells sctuwslly woving
sway frem tumer celle thet are in 8 late stege of
duth-m ssys Lavias. Thay werea't attackiag the

cancer cells, as ene might expect.

The next step in the resesrch, accerding te
Wertis levise, is te lesk st cell ssvemsnt in three
dimsnsions. They will sccomplish this by fecesing
the micrescope ou different plases of the ssmples
containing the vhite bloed colls. Where s single
semple nov consists of enly ems videe frams, the 3D
ssaple will ceaprise 10 teo 20 frames. (Sewrce:
Science Dimsusion 1/1986 Octeber 19586)

Laborsteire ées Stallergenes hes iatreduced its
nev raage of resgents for the cazyme immunsesssy of
ecicossnsids, Ace-licessnesids. The vesgeats ars weed
with the Ace System that is time—effective dus to
sstousted stages of distribution, washing and
veading. A secend aatibedy fixed te s selid phase
elininstes the need for s centrifugsl step. The
ensymstic tracer gets rid of sll the inconvemisnce
sssecisted vith the sse of radicicstopes and ensdles
& very sensitive detection thet is equal te er better
thas thset sbtsined vith radisective tracers.
(Extracted frem Cliaica, 12 September 1986)

Conputer—uided DIA sequence

A computer—aided DNA sequencer has beuen
develeped te ropidly resd the order of beses in s DMA
strond, vitheut the large smswmt of tediows but
highly skilled labour iwvolved in currest sequescisg
sstheds, sccording te L. Smith of Califernia
Insticete of Techuolegy. Detorwining the order of
bases in DU halpe ocientiots decipher the DA behind
msny disesses snd bssic biolegical processes. Sems
scientists have recently suggested that s mejor
effort be made to msp the entire humen genows, which
would require sequencing ever 3 billiom baess.
Unlike manusl techniques, the DHA sequencer dees mot
require expensive ond potentislly hasardows
radioisetopas. Applied Biosystews will distridute
ico version of che DA sequencer om a limicted besis
in late 1986 anéd commercislise it in early 1987. I
vorked clucly vith che Caltech growp, but its
instrument ie significently different from the
Caltech pretotyps. Applisd Biseystem's davice dous
16 seperete sequences per day vith esch sequence
idencifying 250~350 beses. Loch muchine will cost
nesrly U$$90,000. (Extrected from Indwstrial
Chonical Nows, September 1986)

BAEKONRSO00 series pulfereiser pulsed
Tectrophorasis cotrel spstem

BAEKOWAGOOO series pulforeiser is s electremic
coatrel system which, tegether with aa swxilliary
power supply, perwits sisgle-dimension puloed
electrepheresis (i.e., Ficld Inversiom Gel
Electrophoresis) te reselve mscrewslecules (DNA, RMNA,
and pretein) of large meolecwlar weight. Pulsed
electropheresis can be sccowplished by altersstisg
the electric field. BAZXOWAOUO series pulfereiser,
wsing selid-state computer techasleogy, sliovs cthe
presecting and cslidration of the forvard sad reverse
migration Cime, as well as the di- sad wai-polsr
undes of clactrepheresis. The systes has
frent-pencl-uswated seckets foc a pair of bansms
plegs frem the suxilisry pewer supply amd for a pair
of benans plugs te the electrepherusis spparatus.
There are twve madels of BAEXONGOUO: BAEXOBAOU)L sad
BAEXKONGO0Z. BAEXDBALOOZ Advseced NMedel has mere
contrel features: grestar vamge of wigratiem time,
asne~ sad ssltiple-rwn-tiss rstie cestrel, amd
euploys weer friemdly seftwere threough keybeerd
contrel. BARKDENOOO Pulfersiser is 42 ca wide,

8.5 cm high, 22 cu desp, ond weighs 2 kg. Availsble
in 120 ¥ 60z end 230V S0Bz. (Seurce: Compeny Wews
Ralesee, 21 Nevember 1986)

Eadecrinolegy resesrch - hermoue secrstion sad
Tespense studiss ~ facilitsted by Extcracsilulsr
Natrix

Extracellslsr matrix (EQM)-cested tisswe culture
plastic vare, predeced by Intermstiocsal
Bistechaslegies (IBT) Led., is now sveilshble for the
celturiag of cells frem endecrime orgsns,
facilitacing the stwdy of hormenss, eszymes, growth
foctors snd other cellular preducts. EQM clesely
tesenbles the basal lemins of the body vithis vhich
cells nacwurslly differeatiste, attsch amd migrate
in vive, sed in ceowbinstion vith serww-fres media
provides 5 much improved serface for the cslturimg of
epithelial snd endothelisl cells.

1. Normome secretioa

The following wique properties of the
IO/ seTum~free combinstion ders it a £ able

substraten for the culture of horwome sscreti
cells, thes facilitating the secretios of ccﬁ-llr

products:
- EO8 induces differentistion, as it provides the
T3 me ek 18 critical for secretory

celle to express their differentisted fumctioms;
- Serwnrfree medis 288 _the growth of
fibroblasts, nuicE s simost pure epithelial
cell cwltures;
= As ECM sllows the growth of cells in serus—(ree

medis, the absence of serve proteins fscilities
easier purificstion of secreted material;

-~ ECH stimulates the proliferation of cultured cells
and incresses the smount of secreted mscerials,

resulting in increased yields
ECM has been successfully used in culturing
hormone snd protein secreciag cells such as piturtary

calle, pancrestic B-islet celle, granuloss cells snd
hepatocytes.

1. Merwons respossivessss

ECH prowoces hormens Tespense resesrch ss the
BCH modified cellular physiolegy te meke it mere




respensive te horusees sad other maturally eccurisg
foctors. In ceantrast. cells plated ea artificial
substrata ot iselated matrix cempeusnts de ot
respond te these foctors. Ferthermere, by growiag
botwsae respomsive cells in 2 serwa-free saviroamest,
it is pessible te eliminste the g¢ffects of other
hotwents and growth foctors presest im the serwm, and
te study the iselsted effects of a specific grewth
facter or heormsne.

3. Isdestrial smd biotechaeolegical applicatioms

In the future preduction of celluler msterisls,
the EOV/serunr-free combinstios is expected te:

= Incresse the yield of production end secretios of
bormenes, enzymes and growth factors i tisswe
celture;

=~ Beswlt in essier purificatios of cellslar prodects
dus to the sbeence of serwm proteins;

= VFoster large scale growth weing bulk culturs
vessels or micrecsrriers ceated with EOM;

= Provide s variety of predects.

(Sesrce: Coupany Wewe Relesse, Sovesber 1984)

Pharmeceuticsl and medicsl applicstioms

Sche! P1 readies new liced drugs

Schering-Plough, the US drugs cospeny, is building
wpen its development sed commsrrislization of slphs
interferon with the cloning of two wore geme-spliced
proteins vhich could have broad spplicetions ia
cancer therspy ead the trestmest of iafectious
Aisesases.

The products, iaterlevkin-4 (IL-4) end gramslocyte
mecrophage colowny stimmlaring factor (QM-CSF), come
frem Schering-Plowgh's Daax resesrch isstitute, which
the company scquired in 1982. They sre both ia
snissl testisg and humen trials cosld stsrt ia s year
or se.

IL~6 snd CH-CSF sre both T—cell factors. IL-4 has
demosstrated in laboratory mimels the sbility co
stimslsate the natursl disesse-fightine cells. The
conpony believes it will heve broes clisical
spplicstion in the ¢ t of infectiows di N
cencers ond snsemiass. It is too sarly te say vhat
specific humsn conditions it will be weeful agaisse,
however.

On the other hand, CH-CSV stimulsces the
production of whicte blood cells end could be
extremsly wseful in counteracting the sdverse side
affects of h herapy.

Scharing=Plough clsims to be the only company to
have cloned ond expressed IL-& snd hes filed for
brosd patent protectiomn. With GW-CSF, however, it is
in & race vith seversl other drug snd biotechmology
concerns, including lmmmex. (Extracted from

Luropean Chemical Wevs, 6 October 1986)

Jorton davelops AIDS drug

Porton Internstiousl, the biotechmelogy group, ie
daveloping on sntivicral compound which laborstory
teste indicete mey Ve severs] times sere sctive
agsinet the AIDS virue tham other drugs currently
being evelusted.

Previsiomally called humen immwee virus amtiviral
(Riva), the compouwnd is under rapid development at the
group’s variows swbeidisries ia collaboraziom with the
Centre for Applied Microbiology aad Resesrch {CAMR) at
Porten Dowva im the UK. Pertom scquired the rights to
the coapouwsd from sa wamamed Califoraias sciestist
earlier this year asd has filed patenc spplications
arouad the world. ’

Detsiled informstiom om Miva is sketchy. It is
described as a maturally occurriag product - not a
protein - obtsined by extractiom sad is thought at
this stage to work by blockisg reverse
tramscriptase. Amimal toxicity amd chemicsl
strecture studies are wader vay vith a view to
petting the chemical iato climicel trials as soom as
possible. Becsuse of the vature of the compownd and
its source, Porton does mot envisage problems im
large-scale production, shewld its efficacy amd
safety be established.

Portos is comsidering merketisg the prodect
itself in the US sad Europe rather tham licemsing .t
to established drug company. Marketing efforts caa
be targeted at the specific AIDS treatmeat ceatres
thereforn a large ssles force vill mot be meeded.

As part of a broad RED programme related to the
ALIDS area, Portom is also workiag om a gene—probe
disgmostic to detect AIDS virsl estigess. The
compaay’s scientists have syuthesized & gag gene
which is commos to the two straims of AIDS virus
kaowa to date. (Extrected from Europesn Chesical
News, 6 October 1986)

Nellcome invests ia AZY production

Vellcoms, (UK) is to imvest $21.3 willios on
extended research iato its potentisl AIDS treatment
drug, AZI. The somcuncement csme shortly after
Wellcome embarked on an exteanded set of phase-two
clinical efficacy trisls.

Accompsnied by the redirection of research
resources is 8 plan to expsad both production plamts
at Dartford, UK snd Creenville, North Csrolina to
cope vith iscreased demsnd for the drug.

Wellcome is to supply AZT free of charge to AIDS
trestment centres in the US sad EZyrops. The drug,
howuver, vill only be svailsble to those patients vho
meet "strictly defined immunological criteris.”
Wellcome suspects that this msy well be as many as
6,000 people in the US snd 500 in Europs.

US heslth officials are woving vith uoususl
speed to set up 8 nev rovad of clinical tescs for the
drug. The wnew tests will include different groupe of
AIDS pstients, as well as persons infecied by the
AIUS virus but not yet showving symptoms of cthe
disesse. HWellcome has received FDA approval to
distribute the drug co AIDS pstients who have
Tecovered from at lesst oue bout of Pneumocystis
carinii. Howvever, s nev study suggests that AZT may

®0st effective vhen given victhin hours of
infection. The study found that the
disesse~preventstive effect of A2l in mice vas
strongest soon after virsl infection, but vhen given
such lster, vhen death vas close, the drug prolonged
life but could not prevent desth. Prolonged therspy
vith the 4rug ceused the mice to develop severe
snemis, & side effect sleo seen in human trials.
Preliminary ressarch by a different group has
uncovered smother eati-AlDS drug thet sppesrs to be
far lese toxic then AZT, although it has sot yet been
tested in humans.

Pilor AZT studies are going shesd i the UK for
s fev patients, but further etudiee sre needed to




establish for how loag patients cem tolerate
ctreatammt, ond how loag & positive respoase cam be
wsinteined. Additiomal climical trials are also
secessary to indicste whether AZT cas be wsed for
Kaposi sarcoma seffersrs sad sywptomless virus
csrriers. (Abstracted with permission from Chemical
and ineering Mews, 6 October 1986, p. 20.
Eo?tx!‘t Bﬁ. Amgricam Chemical Society snd

Esropess Chemical News, 24 Novembar 1986)

Test _to detect AIDS virus

Oscor has developed & blood test thaan cen detect
the AIDS virus. The test uses a radiolabeled RMA
fragment of gemetic meterial that binde to a
complemsntary segment of viral RMA. The patient’s
vhite blood cells are mownted om microscope slides
and exposed to a solution comtaining the RNA probe.
Radistion from radicactive muclei from the prode
exposes a photographic emmlsion sllowing researchers
to locate vires particles using as ordimary
sicroecope. Oucor clasims that its test is wore
sensitive and specific than currest satibody test,
which cam give megative results for receatly iafected
people vhose immwne systems have mot yet produced
autibodies or positive results for those who ars not
sctusl carriers. Oncor's test would be able to
coufire the presesce or sbsemce of the virus ia such
cases. Owcor is offering limited laborstory services
weing its AIDS test to physicisms swmd scientists for
resesreh spplications omly. It will soom begim
clinical trisls ou the test sad hopes to introduce a
test kit for resesrchers in 1987. Eazo Biochem is
eveluating a DMA-based disgnostic test for the AIDS
virus. Cetus plams to merket its DMA-based test
is 1987. (Abstracted vith pers.ssiom from Chemicsal
and l_a.incrg News, 6 October 1986, p. 6.

Copyright 1986, Amsricam Chemicsl Society)

Virsl proteim pieces showv promise towards ALDS
uut-'E

Two resesrch groups working iadependently have
produced synthetic versions of two different smino
acid sequences that eventually might lead to the
developmest of a vaccine or trestment for acquired
{umune deficiency syndrome (AIDS). The two ssquances
are fragasats of a much larger glycoprotein called
sp120 thet forws tha outer coat, or envelope, of
humes immunodeficiency virus (HIV), which causes ALDS.

Owme group at Repligem Corp. of Cewdridge, Mese.,
hao ohown thet s genetically engineered version of
one sequewce, vhen injected {nto snimals, elicics
satibodies tust can meutrslize UIV in s test tube.
This fragwent, dubbed PBI, conteins 180 saino scids,
or 37 per ~ent of the protein buildiag blocks that
nmake up gpl20.

- The sacond group, st the US Metionsl Inetitute
of Meatal Realth (WDMH), synthesized an
eight=smino~acid sequance caslled peptide T that
pravents NIV from sttaching to - sad entering - humsa
cells. The peptide does this by occupying receptors
“on the cell surfsce that the virus would uss to gsia
esntry.

. The PBI finding is significant for seversl
ressons. Firsc, it escablishee thet only a smsll
segment of gpl20 is necessary to crigger the
production of neutralizing encibodies co NIV.

Second, PBI does not carry cerbohydrate residuves as
does the native gpil0, end third, Repligen sciencisce
have shown thet the common bscterium Lecherichis coli
can be engineered to produce PBI econosicslly snd in
lerge quantities. The process of testing the
experiments] vaccine in chiapansees, hass begua.

Using genotically-engineered bacteria the
resesrchers believe that the satibedy-producing

protein section con be mass produced ot lov cost.
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The fragmeat is a segment of a surface cost
protein, gp 120, of the virus. By using thie
fragment, antibodies to the AIDS infection have
been produced in snimal studies without the dauger
of the disease trsusmission which requires the
viral nucleic acids.

Repligen's rvesearch is similar to vaccine vork
proceeding at Gesentech. Earlier this yesr,
scientists reported that they had induced mammslian
cells in culture to produce & slightly larger version
of gpl20 called gpl)0. When radbits and guines pigs
vere inoculated with gpli0 (vhich came complete with
carbohydrste residues), sntibodies were produced chst
vere shows to neutralize the ALDS virus in vitro.

The discovery of peptide T grew out of MIMM
research into brain peptides and their receptors.
These studies have showa that the brain and issune
systems share many of the same peptide messenger
chemicals and receptors. The researchers discovered
thet cells in certain parts of the brain have the
ssms receptor - T4 ~ that HIV uses to enter cells of
the immune system. The “key™ portion of viral gpl20
that binds to the T4 receptor “lock™ of humen cells
turned out to be 88 octapeptide (peptide T) that is
structurslly very siwilar to s knowm neuropeptide
called vasoactive intestinal peptide (VIP).

Instead of exposing people to relatively large
segwents of the AIDS viral cost so they might develop
antibodies sgsinst it, & vaccine based on peptide T
would require thst the body develop en ismunity
against ooly the much smeller, but critical,
"conmection point.”

Peptide T or compounds like it also might be .
useful clinically in slowing the spresd of the AIDS
virus is persons who have already been infected.
Peptide T and several anslogs at concentrations as
lov as sbout 0.1 o vere found to prevent HIV from
binding to the T4 receptor. The experiments were
dons using brain mesbranes fros humans, monkeys, and
rats. (Abstracted vith permission from Chesicsl and
Engineering Mews, 15 December 1986, pp. &-~5.
Copyright 1986, American Chemicsl Society sad
European Chemical N¥ews, 15 December 198%)

Poseible vaccine sgsinst spotted mountsin fever

Using cloning snd recosbinant DMA techniques,
microbiologists st the National Institute of Allergy
snd Infectious Diseases’ Rocky Mountsin Laborstories
in Hamiltom, Mont., have produced a possible vaccine
sgainst Rocky Mountain spotted fever. Csused by the
becterium Rickettsia ricketesii, the tick-borne
disease destroys cells of the vascular systes,
lesding to lowv blood volume sad fluid-swollen cissues.

Menbere of the Hamilton teas recently descrided
protection agsinst the dissase in mice, using
sntibodies sgeinst tvo surfsce sutigens of
R. rickettosii. Those sntigens, however, are

ifficult to purify, and the bacteris are difficule
to grow in culture. To optimize the system, DNA
coding for the antigens has been introduced inco
Eocherichis coli Co crests a recombinsnt K., coli
capable of ptaucin; lasge quantities of tne
sntigens. Prepsrscions of the L. coli successfully
protect mice agaianst lechal doses of R._rickecesii,
and experiments sre being expanded to include guines
pigs. Prelisinary results suggest thec the cloned
vaccine msy elso be effective in other species.
(Source: Science Neve, Vol. 131, 17 Jesuary 1987)

Recycling brever's yesst to mske drugs

Delts Biotechnology Lté.,, UK, plans to produce
salesble proteine such se humsn serus albumin (HSA)
by exploiting yeast sfter it has performed ite
initisl task of gene-sting ecthsuol for the breving




industry. Elimimation of the capital sad revesue
cost meeded to support the preduction of biomess
gives Delta's strategy a comsidersble edge over more
conventional approaches. The company, which
maintaius close ties vith MIT, Ouford, and Camwbridge,
enploys over 30 resesrchers ia Nottingham. Delts
srose from a collaborstion betveen Bass plc, vhich
claims to be Europe's leading brewery in terms of
RED, snd Cavendish Technology Partoerships Ltd.,
specialists in recombinsat DMA blood products.

The patented Delta process, wvhich will be
limited initially to totslly imert proteins, has no
influence on the basic brewing operatious or the
quality of the beer. The idesa is to modify
Ssccharomyces cerevisise gemetically so that genes
coding for desirable proteins remsin silemt uatil
they are triggered and expressed in & process
sepazate from brewing. Delta semior scieatist
Ted RNinchcliffe described the two key slements
developed for the biosyuthesis of USA. These are a
plasmid containing yeast gemes and the HSA gene
sloagside a promoter gene that is triggered ouly by
gslactose. Imserted imto S. cerevisise, the plasmid
remains dorwant durisg brevimg because wort does mot
contsis this particular sugar. Ouce the yeast has
completed its primsry work and has been removed from
the brawery, hovever, additiom of galectose sctivates
the RSA gene and the ysast them begime its second
useful life.

Delts emphasizes the couvemiesce and safety
features of their method, which they say will be
applied to s variety of tharspestic proteins snd
wodified snimal feed products over the coming years.
Srevers have vast experiemce inm cultivatimg yesst,
the genstics of which are well understood. And, in
contrast to Escherichis coli, there is little or no
evidence of humen toxicity. (Extrscted from
Bio/Technology, Vol. &, November 1986)

Salmonells screening test

BioControl Systems (Kent, Wash.) is marketing a
screening test it calls Salwmonells 1-2 that detects
Sslmonells bacteris in food and dsiry products. The
company says that its polyclomal matibody kit, which
uses s proprietary ssesy method, can provide results
in 26 bours, while culturing methods can take three
or four days. The product owes its speed to the
sbility to emcoursge the growth of Sslmonella,
discoursge the growth of competing becteris, and
isolste the Salmonella. (Source: Chemical Week,

12 Novesber T38E)

Recombinsnt erythropoietin success

Amgen (Thousand Oaks, CA) reported success using
recombinant humen srythropoietin in tresting the
suemia sssocisted with chronic rensl disesse in
pstients undergoing kidnoy dislysis. Although the
results sre preliminary, erythropoietin csused
significant incresses in the percentage of red blood
cells in the blood of patients who received the drug
in trials st the Northwest Kidoay Center (Sesttle,
WA). In other projects, the Food end Drug
Mainistration (YDA) spproved the use of Indotromics’
(Coon Rapids, MN) Acusyst-P cell culture
instrumentetion for interleukin-2 trisls sgainst
husan cancer underwvsy st the University of
Minnesots. (Source: Bio/Technology, Vol. 4,
October 1986)

C_o_.rniu vie for growing clot-dissolving drug
mar

Genentech has filed s Ruropess production
licence spplicstion for its tissue plssminogen
sctivetor product - TPA, Yot despite US interest
shown in the drug, the Kuropesn market is likely to
be dowinated by Beecham's Rminsse product, sccording
to Isn Moore, druge suslyst for Korgaa Creafell
Securities,

By 1992, Moore predicts, the Ewropesa market for
fibrimolytics, such ss TPA, Eminase and tha wore
conventionsl urokisase aad streptokinase drugs will
be $186 million. Lesding will be the Beechas drug.
Seechsm's established knowledge of the European
market amnd its heed start with the product has
secured its poeition.

By coatrast, TPA products vill dominate the U3,
Japanese and rest of the world markets. MNevertheless
the bettle for the $575 million sales saticipated for
TPA is likely to be very intense and competitive.
Already Genentech is taking an sggressive stance on
patents. The US bdiotechmology firm threatems Co
issue writs against othar drug compsnies it sees
producing TPA using its owm patented techamiques.

Clinical studies vith both Genentech's TPA and
Beecham's product show that both drugs are more
effective than the comveationsl urokinase and
streptokinase drugs. Both TPA and Eminase have
similar clinical profiles and show sigmnificaatly
improved poteacy rates, 85 per cemt amd 92 per ceat
respectively, over streptokinase with a success rate
of returning blood flow to coronary srteries of
55 per cent. Moreover, being s bacterisl protein
streptokinsse css promote unwaated sutibody
formation. A similar effect vith Eminase is likely
to restrict its use in Jspan as the bacterisl-derived
product vill slso be antigenic.

Cost of production of both urokinase and now IPA
is likely to be the mejor stumbling block to growth.
Those firms conceatrsting om the process techoologies
are therefore most likely Co succeed. Other nevw
compounds sre nov being developed.

TPA is also seen as sn sid agsirst lung clots.
Scientists at two Boston hospitals say thst clinical
teste on TPA slso works better sgainst lung blood
clots than trestments currently in use.

Researchers at Brighsm snd Women's Hospital end
Beth lerael Hospital used tiseve plasminogen
sctivator, or TPA, produced by Cementech Inc. of
South San Frascisco, Calif. in the experiment. A
spokeswvoman for Brighss and Women's Hospitsl says
that the experimentsl drug dissolved the lung clots
in 37 out of 40 patients tested. "Heparin,” the drug
ususlly used, has & success rate of only about
5 per cent. (Extracted from Chemical Marketing
Reporter, 10 Wovember 1986 sad European Chemical
Nevs, 24 November 1986)

Winning the war against malsris

A team of scientists fros the USA, Thasiland and
Brazil has reported the development of & nev
deoxyribonucleic scid (DNA) probe which offers
significant possibilities for the early diagnosis of
malaris.

The nev DNA prpobe is labelled vith s radiocsctive
isotope which identifies the orgsnism in infected
blood by scsining it with ragioactivity. This is
essy to detect becsuse s dsrk spot sppesrs oo X-ray
fils. By extension, nev techniques might be
developed vhich recognize the difference between
drug-resistant and drug-sensitive strains of msleria.

Tield tests invrlve pricking a finger to take a
ssmple, asnalyzing the blood and spotting it om to
nitrocellulose paper which allows the DNA probe to
combine wvith the matching DMA in the blood, cthst is,
the specific genetic protein cthat causes s perssite
to be s parssite.

Today selaris threstens sbout ome-third of the
vorld's population. Sisce the disssse’'s spidemicsl
pariod from 1970-75, when the maleris-csrrying
Anopheles mosquito developed resistance to the
chemical vsed, madicsl researchers have intensified
their efforts to eradicete the disssse.




This inexpensive and simple mathod can detect
the parasite effectively, thus essbling the
evaiustion of the coatrol pregrammes. Neve tham
1,000 ssmples caa be processed wmder this systam. A
nicroscopist, on the other hand, cam saslyss 40 to
50 samples & day ouly. (Sowrce: World Water,

Vel. 9, Mo. &, May 198¢)

Trials of ‘safer' whooping cough vaccime

The Medical Resesrch Cowacil is sbout to begin
testing & wev vaccine against whoopiag cough om
British children. Extensive trisls of the vaccise
have glresdy taken plsce ia Sveden amd it is wvidely
wsed in Japan.

Most British childrem are vaccinsted with a
whole-cell vaccinme, prepared by msthods which have
remsived largely unchsaged for 40 yesrs. The mew
preparation, known ss scellslar vaccise, coatsime
oaly the active iangredients of the whooping cough
bacterive ascesssry to immmmise sgainst the disesse.

The Vellcone Foumdation is the omly compamy
otill meking the vhole-cell vaccime ia Britaia.
Other firms stopped, in the face of growiag peblic
saxiety that the vaccine msy cawse irreparable emd
masgive brain dawsge in some children.

Acellular vaccing is wede by isolating and che
combining only the compomeats of the whooping cowgh
bacteriwm (Bordetells pertussis) that sre thouwght to
provide immunity. The other composents, which are
contained in the whole-cell bacterimm, are
wnnecessary for immwmity sad may be dangerows.

Three acellulsr veccings will be tested: ome
from France, s Japanese vaccine provided by the
Cysaamid Corporation of the US, snd ome produced by
Britains'e Centre for Applied Microbiology smd
Resesrch st Portom Down.

The three vaccines vill be give to groups of
30 infsats, in combinstiom with diphtheris snd
tetanus vaccimes sccordiag to the govermmest's
present immusisacion prograsme. The performeace of
the mew vaccises will be compared vith that of s
control, Wellcome’s whole—cell vaccine, kmown as
Trivax Ab., The trisls should establish vhether the
acelluler vaccines sre safer. (Extracted from
Rew Scientist, 13 November 1986)

Asother vDNA hepatitis B vaccine on the merkst

Larlier this year, Merck Sharp and Dohme
received spproval to msrket its genetically
engineszed hepatitis B vaccing in the US. Now
SaithKline Biologicale (Rixensart, Belgium) has
received regulatory spproval to merket such s vaccine
in Belgium. S$mithKline expscts that withia the next
year its yesst-derived veceine, Engerix-B, will be
spproved snd msarketed in many couantries in Zurope,
Southesst Asis and Africa. The msnufacture of ice
vaccing is more efficient thas thst of plasms~derived
hepatitis B vaccines, which became sveilable in cthe
esrly 1980s. The plasme veccines sre wmads by
extrecting s hepacitis B surfece satigen frow
infected blood of chromic hepatitis B cerriers. The
plasme-derived veccines require sbout 65 weeks
psocessing and control time, cowpsred with sbout
10 veeks for the geneticslly engineered veccine.
Whersss the supply of plasme-derived vaccings depends
on the sveilsbilicy of hepstitis B carrier blood, the
supply of the genstically enginsered veccine cas be
scaled up to mest demand. The compsny surrestly has
[} tmﬂully engineered veccing sgsinst maleris ia
clinicel development.

Seperstely, Du Pout has developed s surfece
antiges test for hepatitis B that the company says ie
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em .. sle vith its EILV-11? aatibody test. The two
tests «:ll screem doszied bleod to mimimize
hepatitis B tramsmission through tramsfusions of
whole blcod or blood products. (Source: Chemical
Vesk, 5 Novembar 1986 sad 10 December 1986

DA fimgerprinting wsed for foremsic tests

Lifecodes (Elmsford, KY) have developed s test
that idestifies imdividuals according to gemetic
informetion inm cells. Since staadard foremsic iasts
such as blood typiag are oftes isconclwsive or
inpossible to perform, mewy criminals canmoc be
charged because of incoaclusive evideace. The test
developed by Lifecodes, as well as lapetial Chemical
Industries (UK), is based oca Dia fingerprimting.
Since each persoa’s DMA patters is differest from
everyoss else’s, a semple of blood, semes or skim cam
positively idestify sm individual. Such tests cas be
conducted years after & crims has been committed
because DA is mot esasily destroyed by the clements.
Is the tests, lsboratery persossel extract DMA from s
specimen wsing DEA probes. These ars sequesnces of
DEA tagged with radicective chemicals 8o they cam be
located with lsboratory imstruments. The probes
determine patteras ia the DA, which are thes
compared to the patterns of samples being studied.
Since these tests are lemgthy sud require faicly
large tissus sswples, more semsitive tests are being
develeped.

Cetus (Emeryville, CA) developed a techmique
that boosts the power of DNA probes so they csa be
weod with tisy samples of DNA. Eazymes ars used to
make copies of the DMA, thus providing more sitas for
the probes to Look om to. Though tests om DA still
need improvuweat, criminal experts are begisming to
sccept the validity of the tests findings.

Humsgen (Charlottesville, Vs.) has developed a
foremsic test kit for use im court csses imvolving
sexual asssult. The kit is based on MHS~S5, &
monoclonal antidbody thet itemtifies s seminal fluid
protein. llusagen says the cest is semsitive enough
to detect one one-bdillionth of s gram of seminal
protein and canm detect the proteia in lLaboratory
sssples that are up to six months old. A trsined
techanician can run the cest in 20 mioutes, the
conpeny says, and tesulls can be svsilable two hours
later. lumsgen has begun selling the kit to foremsic
laboratories and hospitsl emergency roows. @
(Extracted from Chemical Wesk, 12 November 1986 and

Business Week, 1 Decesber 1986)

rccbugu used sgainst trsnsplant rejection

Booe sarrov transplents can svoid graft-versus~
host disesse if momoclonal antibodies sre used to
remove T lymphocytes from donsted marrow, sccording
to resesrchers st Cembridge University (UK). Hosc-
versus—graft disesse can sleo be eliminated by the
uss of somoclonal against two types of lywphocytes in
the peripheral blood. The technique has been tesced
in mice receiving bone merrow trsasplents. T cell
deplecion vith antibodies could be effective in
preventing rejection of meny kinds of trsneplants.
(Extracted from Mew Scientisc, 18 September 1986)

Livestock applications

Bovine somatotrophine

Bovine somatotrophin (BST) wvill incresse milk
yields by 20 per cent. There sre st least six firms
racing to bring BST te merker, imcluding Mosssnto,
Americen Cyssemid and E1i Lilly. ST is a poly~
peptide sscreted by the pituicary gland to stimulate
call division, bone growth sad protein synthesis. It
sloo mebilises body fat sed diverte glucoss end facty
ecide ovay from the formstion of tisews. Saies of




the hornone, vhich is produced ‘ecombinant DNA
techniques, could totsl 100,000 kg/yr. The key will
be the development of & switable drug delivery
system. Daily injections are deemed impractical.
The large wolecule (wolecular weight 22,000) mekes
long-term delivery of a comsteat rate difficwit.
Tests of the horwoee wsing daily imjectioms are being
conducted ia the US and Europe.

Litcle fear has been shovm over heslth effects,
becsuse peptide hormowss are gewerally degraded by
the st h snd otrophine are largely species
specific. HNowever, f ce, emvir sliste and
animal rights sctivists may protest agaimst the
introduction of the drug, largely based oa an
economic enslysis of the prodect. Some 8$0-90 per
cent of Bev York's dairy herds would be treated with
the product within three ye.rs of its introdectiom,
forcing wilk prices to fall, offsetting amy sdvantage
gained by the farmers. Opponents slse clsim that
withis five years of its introductiom, 50 per cemt of
US dairy farms would be climinated. The mumber of
dairy farms has falled 77 per caat in 20 yesrs
amywsy. The dreg producers say the compound wosld
simply let farmers prodwce wore milk st lower cost,
aad that smsll farmers would still be sble to compets
with large farmers. (Extracted from Mew Sciestist,

2 October 1986)

Agricultural applications
Luciferase gene ss gemetic tag

The gene for lucifersse con be wsed ss & gemetic
tsg, accordiag to researchers st the University of
Califorais (Sam Diego). Luciferase cstalyzes s
chenicsl reaction betwesa leciferis snd ATP, which
causes the luciferia to glow, ss ia fireflies. The
gene is sm sttractive tool becswse it is esssy to
detect the glow in singls cells or whole plaats. The
lucifersse gene might bs linked to s target geme to
revesal vhich cells sre expressing the target geme,
snd vhether that gens cam be sctivated by
esvirommentsl stimuli. The luciferase sessy msy also
offer a mondgstructive test for isherited plamt
traits. (Extracted from Scieace News,

15 Novesber 1986)

Better sashroom production

Yields of Britsin’s wost valusble protected
crop, the cultivated mushroom Agsricus bisporus,
could be boosted considerably as s result of progrese
in biologicsl comtrol. Jim Lynch amd colleagues from
the Classhouse Crope Resesrch Imstitute (GCRI) at
Lictlehsmptons in Sussex ssid thst 5-10 per cent of
the UK’s production of mushrooms wes lost end o
further 10 per cent downgraded io merket price ss s
result of infeststiom with blotching. The disesse is
csused by Pseudomonss tolsasii, but this bio-type of
?. fluorescens is iteslf satagonised by other

uvorescent pseudomonade. Using exclusive zone
asssys snd tests vith sections of freshly excised
mushroos cap, the Littlchempton resesrchers
identified seversl sech isolstes that ishibited
P. tolassii mot only is the lsborstory but also under
comercisl cropping conditions. Just ome spplicstion
of certein peeudomonsde, spplied in aquaocus

pension, reduced the incidence of blotch diseass
by up to 50 per cent. The bscteris wvere
now-phytotoxic and did mot lower mushroom yield.

GCRI resesrchers sre slso working om smother
mo:thl method of incressing the production of
A. big « D.A. Wood snd collaboratore are
ou-nfn to heighten conversion of the
lignecslivieses upon which odible basidicmycetas are
cultivated by seeking sutonts with iscressed onsyme
sctivitios, The sciontists have worked with Coprisus

bilsnstus, which slthough met s cultivated sushroom
Ioﬂa‘nmch-«l for A, bisporus and has s

similer breeding system. After UV-irradistisg the
fengus, they have used sppropriate swbstrates to
screea for sutants vith altered cellulase, xylanase,
and other activities. Those isolated so far have had
pleiotropic effects on enzyme production, although
sone of these changes have been sufficieatly large to
be of practical value. With the smsusl vorld
production of edible meshrooms estimated at

1.5 million toomes (of which sbout two-thirds is

A. bi_ngm). reducing dissase and increasing
production could have isportaat economic

consequences. (Extracted from Bio/Techaology,
Vol. &, December 1986)

Success ful test of _gese-sltered plants

The first suthorized outdoor test of genetically
engineered plants hes been promoumced a2 success by
Agracetus (Middletos, Wis.), as agricultural
bistechaology compeny. Tobeacco plaats, put isto the
ground en 30 May wers harvested from 11-13 Augest.
Vinsten Brill, the compeny’s research aad development
chief, reports that wo specisl imsect or disecase
problens showed wp durimg the trial. Agracetus is
wsing the mev field-test dats im work vith other
plants thst sre commsrcially more attractive such as
cotm, cotten and soybeans. The compsay plented doth
genetically engimeered tobscco amd regular tobacco st
& site maar Agracetus hesdquarters. The engineered
plants wvers msde by wsing sm imactive yesst genes
inserted into a gems required for cytokimia
biosyathesis. The field test showed Chere were "no
mejor differences”™ between the two types of tobacco
“with regard to root weight, seed yiecld sad plant
vigor.” Agracetus mamsgers stress that the trial was
designed to test only those fsctors becsuse im
esrlier greenhowse studies, disesse resistance vas
seccessfully passed through plant seeds from oune
gemerscion to the next. (Source: Chemical Week,

22 October 1986)

Method to reduce bitterness ia citrus found

A major problem for the citrus industry
vorldvide is formstionm of bitterness in citrus juice
sad products within hours sfter extraction from the
fruit, meking thew unsuitsble for processing.
Affected are certsin varieties of o:anges,
grapefruits, lemons, and mendsrins, plus minmor citrus
fruits such as Mstsudaidsi, lyokan, and Poaksan. The
problem is estimated to cause losses for Califormia’s
citrus industry alone of $6 million to $8 wmillion a
yest, particularly for navel oranges.

Primary csuse of this "delayed bitterness” in
oranges, lemons, tangerines, and some other citrus
fruic is formstion of intensely bitter limonoids,
such as limonin snd nomilin. (Bitterness in
grapefruit and Mstiudsidsi comes mainly fros
formstion of flavonoids, although nomilin is also
found in grapefruit.)

¥ow s prehervest treatment thast inhibits
formation of limonoids im citrus fruit has baen
developed by scientists at the Fruit & Vegetable
Chemistry Laboratory of the Departsent of
Agriculture's Agricultursl Resesrch Service in
Pasadena, Calif. Led by Shin Hasegava, the teas
includes Zsredb Herman, Tdverd D. Orme, Peter Ou, and
Chi H. Yong.

Furthermore, the tesm is elucidsting the msjor
biosynthetic pathways for £ ion of limonoids. It
aleo has identified the sites of limenoid
biosynthesis in fruit trees snd has showm that
limosoids sre then trasslocsted to other parts of o
tree. Some of their results vill be described in
two papers which wvill be published in
Phytochemistry, Their work also vee discussed in
psit gt the recent American Chemical Society nstioms)
meeting is Aasheis.




Knowledge of bissyatnetic pathways and sites has
grestly aided the USDA teas’s ssarch for s method of
reducing or eliminating lisomoids fres citres.
Croupe working im this field have taken several
spproaches to removing bittermess from citres, wost
involve poet—harvest fruit Crestmemt or Ctreatment of
extracted jwice. Nowever, Nasegawva motes, pre-
harvest trestmest hes many advamtages.

The Pasadens scientists have fouad thst suxias -
plant growth regulators — sre potemt ishibitors of
wowiliv bicsysthesis. Ia perticular, am inexpensive
systhetic auxin, l-nsphthal tic acid (MAA),
inkibits wp to 95 per cest of nomilis biosynthesis ia
citrus seedlings. KAA ishibits momilin bicsyathesis
in otems amd bence reduces mowilin sccumulatiom in the
fruit. The USDA team slso receatly showed directly
that MAA inhibits limownim accumslatiom is fruit.

The tean plems 8 field test of its method sext
spring, ia co~operatiom with & large privete firm,
California Citvus Pruducers Isc. They will spray WAA
on & mavel orsnge orchard while the fruit is smsll.
(Linownia bicsynthesis goes faster whean fruit is
smsll.)

Wo side effects on freit or (rees have beem
found so far. Moreover, Hasegews notes, BAA is
slready widely wsed commercislly to prevent aples,
pesars, grapes, and other frwit from dropping
prematurely. (Abstrscted with ission from
Chenical and ingering Mews, 27 October 1986,

- . Copyright , American Chemicsl Society)

Laergy sad envirommental spplications
Industrial effluent treatmen: by cstalysis

Aquagenesis Prowotion Cemter begsa che
developuent of sa isdustrisl efflwent treatmeat
process vhersby over 99 per ceat of BOD (biological
oxygen demand), COD (chemicsl oxygen demsnd), gnd SS
(suspended solids) fractioms ere removed
raspectively. This nev trestmenc process uses the
tiret wet oxidation process ia the world in which
catalysts are wsed to recycle industrisl effluent.
Recycling iodurtrisl effluent is an issue directly
related to factory relocations sssocisted vith
Japsa’s Fourth Watioowide GCenersl Development Plan
snd the developmest of techuopolis. The Center's
goal is to sssure high-quality industris] water and,
using this retrestment techuology ss s lever,
maistgin hsrwony vith eavirommentsl safety policies
baing advanced by sutcaomous bodies.

According to the plsn, the Center will build s
mnodel plent during 1987 and sime for full ecale
spplication as esrly as 1990. In principle, the raw
vater (effluent) is hested to s high temperature of
250 degrees celsius under an elevated pressure of
70 stmospheres to incinerate the micro-orgsnisms it
contains and seperate out weter snd cerbom dioxide.
The resulting veter is used as industrisl vater sfter
retrestuent. lowvever, the Center is avare of the
necessity of finding & process for hesting snd
pressurizing belov 10 stmospheres. Conssquently, the
wet onidation process using specisl catalysts is
considered prowising and future research themes sre
expected Co focus on development of these catslysts.

According to ~he Center, the msjor substances
contained in the effluents vill be efficiently snd
economically removable upon completion of this new
techaology. 1t is particulerly suitsble for
induetrial effluents vhere COD crestes most of the
probleme. The Center’'s plan is to continue
exnperiments with s model plant for shout s yesr and
ais for practicsl applicetions based om ite dats.

(Sxtracted from Nihon o Shisbus,
3¢ September mﬂ—L."——

-3 -

Phenol solution detoxified diologically

Laboratory tests st Mamville Filtratioe &
Miserals, Deaver, imdicate that diodegradation might
be & solution for companies meediag to dispose of
aquecus phenclic vaste soleutions. Pasewdomonas putida
organises were immobilized by adsorptios om
Mawville's custom R-630 catrier, vhich comsists
msinly of diatomaceous earth aad has s pors structurs
optimized for immobiliziag micro-organisms. In ome
laboratory test, 280 g of the biocsrrtier degraded
phenol solution with aa imitisl concentration of
1500 ppn to 15 ppw or less st rates up to 1.0 eg of
phesdl per hour per gram of csrrier. The 103-day
test chowed that the systesm could successfully
metabolize the waste if the pbenol couceatration
alone vas increased, thoegh ils capscity was over—
whelmed if phenol coacestration amd influest flow
rate were déramatically isce d together. A d,
29-day test used Peewdomonss species immobilized os
30 g of carrier. With ealy p-mitrophescl (PMP) as am
energy scerce, the systen redwced an sqesous soletion
containing 300 ppm of PWP to 3 ppm st = rate of
0.6 mg of PHP per hour per gram of carrier. (Sowrce:

Chemicul and Eagineering Wevs, 22 December 1986)
Indystrial microbiology
Ihe hopes for b}m’ lping

Paper producers have loag tussled with the high
costs sad envirommentsl concerns associated with
current methods of separatiang lignin from the
cellulose in vood and have taken sm sctive isterest
is scalisg up and provisg out & aev wethod of turming
wood ioto pulp -~ bivpulping - thet offers the lure of
being both clesner and wore efficient thea
conventional methods.

The US Agricuuture Department’'s Foresc
Products Lsboratory asd the University of
Wisconsin’s Biotechnology Ceanter has suggested a
plan for forming & resesrch consortius that would
sponsor an iavestigation of the commexcial potential
cf biopulping techsology. The techaology utilizes
the ensymes in s naturally occurring white rot
fungus known as Phanerochaste chrysosporium, which
sepsrate lignin from cellulose in s selective
nenaer.

To get the prograryve off the grousd, the Forest
Products Laboratory sad he University of Wiscomsin's
Biotechuology Center estimate they will need st least
$2 nillion to support a five-ysar ressarch progremme.

To drum up support, the promuters of the
biopulping process poiat to the flaws of curreantly
used methods of pulping - chemicsl delignificetion
snd mechanicsl pulping. Chesical pulping, they note,
requires considersble capitsl investmsat. It
produces toxic wvaste products snd & lignin byproduct
that has lictle value. Furthermore, officials at che
Torest Products Lgborstory and the universicy say
that the sechanicsl process produces pulps that lack
strength and that it requires the use of large
asounts of energy.

The US Forest Products Laboratory and the
Swedish Forest Products Resesrch Lsboratory have
demonstrated that wood can be pertly delignified
using fungsl species, or mutsacts thet selectively
semove lignin from wood. Their research shows thac
fuagi cam be used to parcly deligaify s wachanicelly
produced pulp, resultiag im & sst 25 per cent savings
in ewergy.

While representacives of the two lsboratories
tout the bemefite of the biopulping method, they
scknovledge that mucl morve ressarch sust be done.
(Extracted frow Chemicel Week, 5 November 1986)




St vl more pataat protection for biotechnology

According to the views of scientists, new
developments and discoveries in biotechnology should
in future be better protected with regard to pateat
vights then has been the case in the past. For this
resson, the Max Planck Institute for Foreign and
Iatervational Patent, Copyright and Competition Law
in Munich has, st the vequest of the OECD, compiled a
study vhich includes suggestions for reform.

By including biotechrmological breakthroughs in
patent protection, patert lavyers believe that on the
one hand the flow of information from science anmd
industry will increase and on the other hand, this
will age industry to i t io the field of
biotechnology, according to a statement made by the
Max Plaack Society (MPC) im Mumich.

According to the proposals of the Munich
scientists, in the future it should be possible in
all cowatries to receive patent protection for
micro-orgenisms (cell limss, plasmids, monoclonsl
sutidodies) and macro~organisms (animals, plents),
provided that they sre nev and have potential
commercial applicability. Purthermore, the
recommendations nrovide for patent protection for
micro-organismme in the FRG to imclude the filing of
semples snd & description. In this way, the
menufacturing process and the micro-orgamisas can be
protected by pstent lav.

According to & decision handed down by the
Federsl Righ Court of Justice in Karlsruhe, on the
other hand, only the descrirtion of the msnufacturing
process for tha micro-orgs.ism is valid. However,
this description must be formulated in each case in
such a vay that any specialist familisr with the
field would be sble to reproduce the results in a
variety of ways, the report continues. However, this
point is regarded by scientists as a sajor obstacle
to the gemer- ‘iom of biotechmological orgenisas.

It vas oot always possible to give sn exact
description of procedures. For this resson, the
possibility of filing a sample of the micro-organisa
has been introduced, which is intended to supplement,
but not replece & description. Such a combination of
description and sample is accepted in Japsn, the
United States and is in keeping with the practice of
the Zuropean Patent Office. The Munich Max Planck
Institute slso suggested that in the future a grace
period of ons year be granted for nev developments.
This should meke it possible for a scientist to
publish his results viinin this grace psriod, without
excluding the possibility of pstent protection st s
lster date. (Source: Handelsblstt, 23 July 1986)

Parlismentary discussion on bill to protect Canadisn
drug patents

In December ths Censdisn Parlisment heard its
firet resding of s nev bill designed to clesr the vay
for incressed investment in biomedicsl manufacturing
and resesrch. The proposed legislstion has major
support from the Conservative Covernsent, snd frum
most of the country's birtechnology companiss, but
political opposition to it is so stromg that passage
is not likely before aid-1987,

At issue is » revision in the existing pstent
lav, which provides for cowpulsory licensing of nev
propristsry=drug patents to manufacturers of
goneric-equivalent products. The revised patent act
would grent imnovstors of pharmsceuticsl drugs frow
7 to 10 yesrs of merketing exclusivity.

Major phsrmsaceutical firms, small biomedical R&D
concerns and government agencies isvolved in economic
growth rrogrammes all coutend that Canada's curreat
patent protectioan removes the economic incentive for
tesearch, innovation and investment. But consumer
groups, and members of Canada's two opposition -
parties, sre spearheading & drive to retain
compulsory licensing, arguiag that this has kept
ret2il drug prices low.

%ow that the development of nev plant varieties
is incressingly bssed on recowbinant-DNA techniques,
plant breeders and seed firms also want patent
protection. (Extracted from McGraw Hill's
Biotechnology N ch, 15 December 1986)

Cetus counter—-sues Amgen over interleukin pateats

A fortanight after Amgen, Inc., Thousand Oaks,
Calif., challenged the interleukin-2 patents of Cetus
Corp., Emeryville, Cslif., in cthe US District Court
in San Framcisco, Cetus filed a complaimt of its own
charging Amgea with infringing those IL-2 patemts.

Ia its counter-claim, Cetus lists three US patents
issued to it between Msy 1935 and February 1986
coveriang its protein-engiseered "-uzﬁu" analog of
the iaterleukin solecule, Proleukia\®., This is
"currently in sdvenced humas clisicsl studies around
the USA, involving over 700 pstients”, sccording to a
-Cetus press release snnouncing its nev lawsuic.
(Extracted from McCraw-Hills Biotechnology Newswatch,
6 October 1986)

Raek,

sues G ech for infringing human
growth-hormone patent

Genentech, Inc. has won s three-week delay in
responding to the legsl charges brought aga®:st it in
September by Hoffmsnn-Ls Roche, Inc., Mutley, N.J.
Together vith its co-plsintiff, the Hormone Research
Foundstion, Berkeley, Calif., Roche sccuses Genentech
of "wilful, vanton and deliberaste” infringement of US
Patent #13,853,833, covering production of "Synthetic
Human Growth-Prowoting and Lactogenic Hormones” by
chemical synthesis. This pstenr vas issuved in 1974
to the Horwone Resesrch Foundation, which licensed it
in exclusivity to Roche in 1982.

Hesavhile, Cenentech constructed s recombinanc
husaa grovth hormone, trademsarked Protropin'®’, aad
brought it to market late last yesr.

Before suing Ceneatech, vhose Protropin is the
only humsn growth horwone svsilable in the USA today,
Roche had offered the firw s sub-licence, wvhich it
refused.

Seversl ysars sgo Roche and G ech had s
tesesrch collaborstion to develop slpha-interferon.
The Californis firw cloned the molecule which he
then developed into marketable form as Roferon™®,
approved for ssle by the US Food and Drug
Adminjietracion in June 1986. (Extracted fror
McGraw-ilills Biotechnology Newswatch, 6 October 1986)

Biogen pstent challenged

Biogen's Luropean patent relsting to the
production of recosbinant slphs interferons may be ’
revoked by the European patent office. Although four
patent exssiners, sitting as sn opposition division
of the office, conceded thet Biogen's patent
described snd clsimed s psctentable inventiom, they
objectad to the scope of certsin claiss.

Ten biotechnology sad drug compenies sre
challenging Biogen's pstent claime iancludiag Cetus,
Woffmann-La Roche, Ciba~Ceigy and loechet. As “he




rules of the patest office require either total
scceptance of all claims withia & patent or
revocation of the patemt, the oppositiom divisioa has
indicated that it istesds to revoke the patent. A
vritten opiaiomn from the division is expected within
the first half of 1987.

Biogen iantends to defead the patent aggressively
beforz the office's techaical board of appeals.
Biogen claims that the decisiom will mot affect its
patent positiom in the US or sales of Imtroe-A
marketed by Scherimg-Plough. The vhole patent
situstion is unlikely to be resolved for s further
two years sand msy csuse problems if any firm
infringes the pateat before a finsl decision is

wade. (Sowrce: :“-trggn'auiul Mews,
22-29 December 19

Damon - Biotech -ia US patent for cellular eshancer
mrr,_-

Demon Biotech, Iac., 8 majority-owmed swbsidiary
of Demon Corporatios, claims the US Pstemt &
Trademark Office has spproved a psteat for the
company’s cellulsr enhascer techaique, a techmology
for large-scale production of mew biological products.

Demon Biotech claime it has slresdy applied its
cellular enhancer technique successfully to the

production of tisswe plasmisogen activator (t-PA) and
pro~urokisase.
The cellular enh was di d at the

Nassachusetts Iastitute of Technology and licensed
exclusively in the Usnited Stetes to Demom Biotech.

A celiular eshascer is s sequence of genetic
materisl, which, when combined with the geme for the
desired biological product, siguificantly increases
the production of that product from s memmslisn
cell. The pstent will cover all tissve specific
mammelisn cell eshancers.

Memmslisn cells are the most desirsble
production vehicles for mamy of the mew diological
products being developed by the biotechnology
industry. Nowgver, these cells are difficult to grow
is quantity snd they produce s relstively smsll
ssownt of product, wvhich has mede large~scsle
production difficult. (Extracted from Chemical
Marketing Reporter, 29 December 1986)

Bybritech patent upheld by sppeals court

A US fedsrsl )peals court reversed s year-old
federsl district ¢ mrt rvling that invalidated a
pstent held by Hyuritech on one of the wost commonly
used technologies for monoclonsl sntibody-based
diagnostic kits. With the sppeal victory, Hybritech,
nov a subsidisry of Eli Lilly, will continue its now
tvo~snd-a-hslf-yesr-old patent infringement suit
agsinst Monoclons! Antibodies, of Mountsin View,
Celif., in the San Francisco district court. The nev
court ruling is & blow to Monoclonsl Aacibodies,
which begen reporting net incoms oncs the heavy costs
of the initisl litigation ended last yeor.
(Abetracted with permission from Chemic 31 and

Engineering News, 29 September 1995, p. 9. Eopyri.gh:
“‘k. Erkn Chemicsl Society)

Canex files for patents

Genex Corporation has filed patent applicacions
releting to the design and production of novel,
single-chain sntibodies developed using the company's
proprietary protein engiseeriag techuology.

Cenex believes thet, once videly avsilasble,
single-chain antibodies mey revolutionize the use of
sntibodise in diagnosis, therapy, sensing devices,
ond sspasations technology. (Extrscted fros Chemical

Marketing Reporter, é October 1986)
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BioTechaica wins pateat

BioTechaica Intermstiomal Isc., Cembridge,
Mass., has been svarded & US patest for a movel
wethod for the purificatioa of phenyalsnime, a msjor
component of the artifical sweetemer, sspertame.
Corresponding patents covering the company's process
are pendiag ia other ries. (S : Chemical
Merkating Reporter, 17 Novesber 1986)

Biotechnology pateat tsngles

About 6,000 biotechaology—related US patents are
awaiting approval, aad s vave of patent-imfrimgemamt
swits are expected. Is recest moaths, pateat
infringement euits have bees filed over two of the
biotechmology industry's wost promising drugs-tissue
plasainogen activator (a blood clot dissolver) amd
isterlewkin-2 (sn sati-cascer agest). As precedeat
in these cases, ia September a federal sppeals court

_ upheld the patent for s fwadamental diagmostic

techaique developed by Mybritech. That case could de
the basis of patest lav in sn industry vhers many
companies are tryiag to develop similar products. As
s result, big firms like Abbott Laboratories amd
SwithKline Beckasn, as well as musercus start-uwp
companies, may be forced either to pay royalties to
Hybritech oz withdraw their products from tke

market. To memy im the biotechmology imdustry, the
Hybritech decision is & lendmerk csse. It shows that
biotechnology compenies are willing to fight to
protect their pstests ssd sigmals an end to the US
Covermment’s lax enforcement of patests, but it slso
shows the riskiness of relyiag too hesvily ou a court
decision, given the fact that the Hybritech decision
was tevarsed once slresdy before being changed in the
appasls court. (Extracted from Business Week,

27 October 1986)

French and US Chiefs of State act to settle Pasteur
eil oot of coart

At o press conferesce in Paris oo 27 Movember,
France’s Minister of Mealch, Dr. Michele Bsrzach,
told the medis that Dr. William B. Walsh, founder and
hesd of Project Hope, the Virginia-bssed imter-
sational heslth organissation, had been raquested
to prepsre sm sgreement Co sattle the patent-
infringement litigation betwesn the Pasteur Insticute
and the US Nstional Cancer Iastituts.

One key suggestion both sides agreed upos was to
reduce the cousidersble number of negotistors to a
single legsl representative from esch Govermmeat.

The patent litigation pits Pssteur’s chief
cascer virologist, Dr. Luc Montaguisr, who discovered
an AIDS virus he nemed LAV, sgsinet the appareatl
identicel HTLV-III clsimed by NCI's Robert C. Gello.
Both virsl varisnts, now known internstiooally as
RIV = humen immune~deficisncy virus - are used
commercislly in kits for detecting exposure to AIDS,
vhich are licensed respsctively by Pasteur and NCI.

(Extracted from MeCrav-Nill's Biotechaol
Wevewatch, 15 December IJS5) - L

7. BIO-IRFORMATICS

Y¥ev journsl ... Moleculsr and Cellular Probes
ess on s quarterly basis.

The sim of the journsl is to provide s forum for
the pressntstion sad techaicsl sad clisicsl
evalustios of specific welecules vhich mey be used in
the diagnosis of disesse processes. It vill
encoupsss the description of sev or grestly improved
strstegies for the produstion of melesules
potentislly suitable ss molecular probes and of sewv
strstegias for the gemeration snd detection of
signale from such probes. It is esvissged that these
probes would most often be polynuslestides or



neneclonsl aatidedies and would be wsed for the
detection snd messurement (in-vivo or ia vitro) of
specific polysuclectide or polypeptide sequences.
T-cell clones ond hybridemss with specificity for
satigens ia associatiom with msjor histocompatibility
complex (MNC) wolecules can also be wsed for
identifying the prusemce of their specific mmtigem in
the appropriaste MIC comtext. Although these cellular
resgeats, especially T-call clomes, are more
difficult to handle and grow tham hybridomas
preducing momnoclomsl astibodies, they are the oaly
resgents that cas be used for detectiom of certsim
satigens (e.g., mimor histocompatibility amctigess).
They can be, snd have been, exchanged between
laboratories awi can serve as very useful reageats.
Other highly characterized and specific resgeats are
not excloded.

The weed for a jourmal providimg this covercge
has become very spperest and is dwe to the
spectaculsr sdvances in moleculsr biology, the
production of hybridomas and the designing of mew
labelling and detectiom methods. Swch sdvaances do
not ebserve the traditionsl bowndsries of the
disgnostic depertments im medicime swch s radiology,
clinical biochemistry, hsemstology, immumology,
uicrebiology aad histopathelogy. Mev probes or
approeches discovered by s worker inm ome of these
departments sre likely to be of relevamecs to workers
in ethar departmsats. Nowever, the jowrmals
sponsored by these disciplines are resd by 2
necessarily marrov resdership which mey mot, and
certainly increasingly will mot, reflect the wide
spplicability of advamces in the prodection and wse
of soleculaxr probes.

The phrase “molecular probe” is used here both
with refersnce to the swbstamce whed as s reagent for
detection and the substsnce to be detected. Thus the
putstive resgent for diagnosis shosuld itself be well
charscterized at the molecular level. This could be
in terms of its polynucleotide or polypeptide
sequence, &8s # monoclonsl amtibody from s cloned
hybridoma, or satiges and restriction specificity
vith respect to s T-cell clone or hybridoma.

Likawise the moleculer species capable of reacting
with the probe should be ressonsdly well
characterised thue endoving the method of detection
or estimstion with s high degree of specificity. The
applicstions of the probe relevant to the scope of
the jowrmsl include sll those which pertsins to
disgnosis, imcluding the monitoring of dissase
progression or resission. They include the detection
and localizatios of tumoure or infectios in vive and
the detection or messurement of substewmces in body
fluids, csmples of tiseue (e.g., histology) or
inflommetory exudstes. Asimsl studies in so for as
they are clesrly relevent as models or tests of
techaniques applicsble to men slso coms vithin the
scope of the jourmsl.

In sddition to sccepting originsl comtributions
ss full papers or short communications the journsl
vill isclude reviews, techuical evalustions of
equipment, summeries of conferences sad
correspondence. A otrong emphasis vill be placed
upon rapid publicstion.

For Lastructions to Authors, subscription
detsile or free semple copies please write to either
of the sddresses delows

Academic Prese, Inc.
Jouraul Promotion Dept.
1250 Sixth Avenue

Sen Diego, CA 92101, USA,

Acsdemic Press, Inc. (London) Led.
Jowrnsl Marketing Dept.

2428 Gval Rosd

Lendon W1 70X, Ragland.

Sebscriptioa: .
Institutional Rare: $98.00/£60.00 (UK only)
Persoaal Rate: $49.00/£30.00 (UK oaly)

Moiecular Microbiology, Edited by C.F. Higgins FRD,
Departmeat of Biochemistry, University of
Duadees, DDl 4uM, UK

Molecular Microbiology will publish high qualicy
cesearch papers ressing say microbiological
questioa at a wolecular level. The journal will
include papers describing the molezular bdiology,
genetics and diochemistry of amy smicro-orgsaisss,
proksryotic or ewkaryotic. Articles in the sres of
wolecular pathogenicity will be particularly
welcome. Papers in the field of bistechmology will
also be cousidered, but only vhers they address
fendsmantal biological questiouns.

Short reviews will be published in areas where
rapid advssces are currestly being made. Memy, but
sot all, reviews will be iavited; suthors with an
ides for a revieav should comtact the Editor.

Molecular llicnbiol)gf! is to be published
bimoathly, starting 1= July 1987. Subscriptiom rates
will be £30.00 (UK), US$173.00 (Morth Amsrics) amd
£96.00 (clsevhere) post free.

MIRCEW Jourusl of Applisd Microbiology and
Biotechaology

The aim of this periodical is to provide an
outlet for papers describing the results of original
vork is applied microbiology and bdiotechnology, on
topics relevamt to the needs ol the developing
wvorld. The Editors wish to emphssize that the
Journsl is not restricted to the recording of
experimentsl work from the MIRCEMs and they hope to
teceive papers, in English or in Freach, from
scientists in the developed as well ss the developing
countries wvho have a common interest is tackling the
same probless.

The Journsl vill contain resesrch papers of
substeatisl length, short commumicsticns and review
srticles. Communicstions on the following topics
will be well suited to this new journsl: sll aspects
of biological nitrogen fixstion with specisl emphasis
ou the Rhigobium-legume sywbiosis in varmer climates,
ssnsgement of culture collections, microbiology of
fermented beverages, foods snd feeds, soil
wicrobiology, single-cell proteins, fuel production
from biomass, waste recycling and biogss production,
pollution control, disesses of tropical food plants,
public health snd veterinary problems in the tropics.

Papers in Coglish must be seat to:
F.A. Skinner, 5 Carisbrooks Road, Harpenden,
Herts., ALS 3QS, UK; sad pspers in Freach to:
J.C. Senez, Laborstoire de Chimis Bacterienne,
C.M.R.$8., 31 Chemin Joseph~Aiguier, 13277, Msreeille,
Cedex 9, France.

Mushroos Journsl for the Tropics

Mushroom Journsl for the Tropics is the officisl
publicacion of ths International Mushroos Society for
the Tropice, and is derived from the previous

publication of the Society "Mushroom Newsletter for
the Tropics”.

The Journsl will start in Jenuary 1987, ss
Volume 7, No. 1, in order to be contimuous with the
Newsletter, vhich vas published between August, 1980
(Volume 1, No. 1) and Mey, 1986 (Volume 6, No. &).
The Journsl is to be published quarterly is Jasusry,
April, July smnd October. The editors iavite
contributions of srticles desling wvith both bssic and
spplied resessvch involving edible sushrooms,




perticularly thoee vhich cem be growm im tropical
clisates. Reports of ¢ R with other feagi will
aleo ba comsidered if it is clesr that the findisgs
have velevamce to edible mushrooms.

The Jourmal will have two sections. Ia coe
section will sppear those articles that have received
acceptance after peer scientific review. In the
other sectiom will sppear articles and c—nts of
the “weveletter” type. Ouly b ney
sevgletter items, but nou—wembers as well as -ubcn
may subait articles for publication via the review
route.

Requests for informatiom om subscription end
subwigeion of manuscripts should be directed to
Prof. S.I. Chang, President, The Intermatiomal
Mushroom Society for the Tropics, c/o Department of
Biology, The Chinese University of Homg Kong, Shatin,
E.T., Bong Koug.

The Software Directory for Molecular Biologists by
m—ﬁr—"————"‘—w

This single wrlume brings together the scattered
information on software available to moleculsr
biolegists.

The Software Directory compsres snd critically
appraises specislized softwsre for wolecular bislogy,
and sleo provides comcise descriptions of commercisl
and business software spplicable to lsboratory work.

Esch eatry covers functiomal features, machine
type, computer mamufscturer, operating system, snd
sathor or company. The book also contsins a thorough
index of all the software listed, wnder seves
different hesdings (cthe five above, plus packaye nsme
and keyword).

The sll-nev Software direct for Molecular
Biologists gives lsformation oo .;1 known software in

the field -~ commercial or non-commercisl. 300 pp.
$80.00. 0-%43818-37-0. April 1986. £40.00.
0=333-39821-1.

The Biocmass Directory by J. Coombs

This nev and suthoritstive directory offers the
nost practical, commercislly-oriented guidsnce om the
biomsse industry yet svailable, with key informatiom
on wore than 2,000 compsnies snd non-commercial
orgenizations., The Diomass Directory covers:

roducts: Fuels and chemicals

m{t: Biological and thermal conversions
Llomsss: Rav msterisls and vaste

Research: Public sector and comsercisl
Yn¥ormation: Journsls and services

by pd

The directory also offers an essy-to-sccess
ers’ Guide which gives s detsiled listing of the
biomsss products and services produced or supplied by
these many orgsnizations. (£45.00. 0-333-39289-2,

Biogss Technology Resource Index

The Biogss Technology R Index is a
comprehensive guide to the world biogss literature
published up to esrly 1985. The topics covared
include Anserobic Fermentstion, Teed Stock Msterials,
Plent designs and Utilisstion of biogss in sddition
to several non-technical topics such as promotion end
extension, subsidias and country prograsmes. This
publication is expected to be a useful reference
guide to those institutions end ecientists wvho sre
engaged in the development snd diffusion of biogas
techaology,
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Compiled by Dr. V. ¥ijayalekahmy of the Tata
Esergy Documentation asd Informatiom Cemtre, the
resouzrce imdex also contaiss valuwable inforwatioca om
the rural spplications and the euviroameatal aspects
of biogss techmolegy. Imterested resders should
address their queries to the Tats Energy Research
Institute, Bowbey Howse, 24 Homi Mody Street,
bombay 400023, India.

Agricultural information: experiences and emerging
1ssues

Agricultural informstion is & basic component of
agricultural research snd dev:lopment. It i very
importast in the overall development process in
developing countries because dissemination of
tesesrch results is essential to bring about & change
towards a more balaasced ecomomy. Agriculture is the
way of life of more thea 85 per cent of peopie in
developing countries. It is the biggest employmest
sector and the most crucial esrmer of foreigm
exchange. For worz thas & decade, the IDEC has besa
supporting s variety of agricsltural ianformation
projects im developing couatries which have made
siganificant coutributioss to overall developmesnt.

The Seveath Cosgress of the latermstionsl
Associstion of Agricultural Librsrisas and
Documentalists (IAALD), held in Ottawa,

6-8 Jume 1985, presested an idesl opportumity to
briag together the project lesders fros the majority
of oo—going projects in agricultural informatioa
supported by the Information Science Divisiom, IDRC.
As s post-coagress sctivity, s one-day meeting was
held in IDRC which, for the first time, enabled
project leaders from 33 projects and related
activities to mest, exchaage idess end talk over
various importast project matters with IDRC staff.

Interssted tesders should address their
enquiries for a copy of the msnuscript report,
Document IDRC-MR l16e. to the Internstional
Development Ressarch Ceatrs, Ottawa, Canada.

MAITRO - Internstional Semimar

In conjunccion vith the biennial weetings of its
General Assewbly, the World Associstion of Industrisl
and Technologicsl Research Orgasisstions (WALTKO) has
regularly arranged internstionsl seminars. These
seminars have ususlly focused on themes aiming at
improving the R&D infrastructure in developing
countries, snd identifying technologies which are
best suited to the conditions within the tespective
countries. Thus, in 1982 the theme of the seminar
(in Venesuels) wvas "Amozriln Technology through
Co-operative Arrangemsnts .

The 1984 seninar, held in Mew Delhi, Indis, from
6-8 November, was in pursussce of the obdjective of
furthering this co-operstive process in the are of
"emerging” or advenced techmologies appropriste to
developing countries. The seminer focused on two
msjor fislds of advenced techaurlogy, vis:
Biotechnology end Informstics. A pumber of themss
within esch field were chosen for ‘etsiled emphssis,
and for the ideatification of specific co-operative
projects. Thess themes included food processing;
bioenergy; fermentation; sutomstion in industry;
and computer development and spplications. The
seainar slso devoted time co the methodologies for
need sssessment, especially in the emall-scsle snd
rural sectors in developiog countries.

Resders incerested is obcsining copies of the
final seminar report sod of the procesdings should
addrass their enquiries to: WAITNO, Grev
Turegates 19, $~11438 Stockholm, Sveden.




Protein- imeering: - - Techaical Perspective and
Strategic lssuss

Prepared by SRI Iatersstiomal, this is a
conprehensive, J60-page anslysis of both the
techmologics! and the business aspects of proteis
engineering. The interrelationships amoug the
scientific disciplines (woleculsr gemetice, proteim
pbysical chemistry, ani cospetatiomsl chemistry) amd
techmologies (in vitro sstagemesis, X-ray
crystslliography, MR, Al-based structure pradictioa
slgorithms, computer graphics, molecular wechasics)
snd their potestisl ispect on futwre developmentes are
analysed. Commercial spplications, strategic isswes,
and curteat RAD efforts are discussed. Iuferences
sbout crucisl probleme and limitstions are offered
for comsideration by plammers of research snd
investuent strategies. Detsils: Paul Jobhnsom,
Director, Moleculsr Biology Departmeat, SRI
Iaternationsl, 333 Raveaswood Avesewe, Nealo Park,

CA 96025.

Fourth Natiomal: mu' of Cultere Collections and
tria 'Lurobxolm =-Terkey

The Fourth Matiomal Comgress of Culture
Collections snd Imdustrial Microbiology wes organised
by the Turkish Society for Celtwra Collectioms and
Industrisl Microbiology (KUKEM), the Turkish Cemtre
for Csltere Collectioms (KUKEWS) and the Sciestific
ond Techmicsl Cowscil of Terkey (TUBITAK),

16-18 September 1985, on the thems "Noepital
Infection and its Control®. Main sessions deslt
with: emtiseptics, disinfectents smd their use;
hoopits]l scquired infections; rols of culture
collections in biotechaology; micro-orgasise in
isdustrial production; gemetic mesipulatiosm of
industrial micro-orgsnism; and biotechmology in food
production.

Readers interested in the published proceedings
should address their enquiries to: Dr. Gilsen Aktan,
Istanbul Tip. Fak. Mikrobiyoloji Anabilism Dell,
Temel Bilimler Bimassi, Capa, lstambul, Turkey.

IBA survey shows meturing US bioindustry

Owe indicstiom tllu the biotechnology isdustry
7] lw “coming of sge” is the expsnded 1986
Indestrial Biotechnology Associstion/Redford
Associstes Biotechnology and Benefits Survey just
relessed in the USA. This nev ewrvey has doubled the
mmber of job descriptions ss well ss doubling the
company perticipstion base over the i283 study. A
totsl of 126 biotechmoiogy comparies took part, with
31 locsted im the San Francisco area and 46 on the
Esst Cosst. The survey covers compensation data for
100 bemchmsrk positions, broken dowm by compsny sise
and geographic regions. Additiomsl informetionm is
osupplied on long and short term incentive programmss,
benefits sod general personnel practices. Detsile
from: Industrisl Biotechnology Associstion,
2115 Lest Jefferson Street, Rockville, MD 20852, USA
or on (301) 984 9598.

Directory of British Bioterhunology 1987/88

Produced is conjunction with the Associstion for
the Advancement of British Biotechmology (AABS) end
covers British compsnies, laboratories snd scademic
groups active in biotechmology. This nev edition of

the Directory of British Biotschnol 1987/88 has
been utminly updated to include:
= Detailed compeny end scademic profiles

= Reviev of British diotechaology, its
achisvemsnte end progress

= Breskdowa of veaturs capital cempemies with
interests ia biotechmology ,

= Outlise of the sstablishment snd aims of the
Associstioa for the Advascemeat of British
Biotechaology (AABS)

= Nev easy-to-uwse larger format

Activities repraseated range frow wosocloasl
satibodies to bioelectromics; topic aress imclude
agriculture, commodity sad speciality chesicsls,
eaviroament, vaste disposal awd pharmscesticals.
Coversge is slso given to equipment mesufacturers
produciag sppatatus specifically for microbiological
and chemical emgimeerimg applicatioms.

The Directory of British Biotechmol 1987/88
pruvides am sssentisl lisk betvees British imdustry
snd scadenic iastitutioms, lllwi-; companies resdy

to chers working im relevast aress and
cnblu( scadenic researchers te idestify thu'
opposite number in indwstry.

Industrislists will find the directory
particularly useful as & comtact book, outlimisg
market size and providing profiles of competitors amd
poteatial customers.

In sdditiom the Directory of British
Biotechmology 1987/88 will prove s valuable referesce
tool for overseas compenies imterested ia British
collaboration, vemture cspitslists, iaformstios
officers, librariass, joursslists asd job seskers -
in fact all those interested is who is doing what ia
British biotechmology. Price £05.00. For further
informetion comtact: Alisom Cowley, Loagmea Growp
UK Ltd, Westgata llouse, The High, Rarlow,

Essex CM20 1RE, United Kimgdom.

Latin Americss Associstion of Ehizobiology (ALAR)

With support from FAO and the Comisile Howmovaris
del Plan Agropecusrio, ALAR has prodeced ss informe~
tion booklet on the sctusl stste of Rhizobiolog: is
Lstin Aserics and the Caribbesn. The booklet
provides valusble informstion on: the avsilability
of legumes and their types, species of Rhizobius;
the production of inoculast msterials (type of
inoculants, species used snd volume produced);
quality control of imported snd locally-produced
inoculants; rural extensiom work; basic rssesrch
and scsdemic activities in Argentins, Bolivia,
Brazil, Colombia, Coeta Rica, Chile, Ecuador,

E1 Sslvador, Honduras, Mexico, Panams, Peru,

Puerto Rico (USA territory), Uruguay sed Vesezusla.
Copies of the booklet can bs obtained from:
Secretarfa de ALAR, Bulevar artigas 3802, Momtevideo,

Usugusy.

The Second Edition of the Rhizobium c.uloguc
for Latin America, 1982-1984, has bees prepsred sad
relessed by the Latinoamerican Associstion of
Rhigzobiology. Copies snd sccompanying ALAR Bullstins
csn be obtained directly from: The Secretary, ALAR
Secretariar, Bulever Artigss 1802, Montevideo.

fagineered orgsnisms in the environment: Scieatific
Tssves

The American Society for Microbiology (ASM)
snnounces publicetion of the proceedings snd a lay
summary of the etcn-‘helpunq syaposive
"Zagineered Organisms in the l-viro.uu Scientific

uuu, oceedings of s Cross-Disc
Tywposium, edited by Warlys O. Iclvoun.

T r v snd Mevvim lo'ul. ond Eagineered
Orlnh-o lu the Coviromment: Scientific [sewes, Lay




Seusmary, by Bermard Dixsa, cam be ordered from the
ASM alicuio- Sales Office, 1913 I Street, M.N.,
Vashingtea, D.C. 20006, st & ceet of $18.00.

The croess—disciplinary sympesivm on “Eaginecered
Orgenisns in the Eaviroumsat: Sciestific Isswes™ vas
ocgemnized by the ASM i» cellaborstion vith sevem
other scientific eecieties end wes spomsored ia part
by funds from eight federsl asgescies. The objectives
of the sympesium were te reviev what is knowm
relevant te the imtroduction of engineered orgamisms
in the enviromment, to identify areas of uacertaiaty
that require sttestion, smd, by emcouraging
discwesion, te elicit s synthesis of thisking on
scientific isswes that will assure sdvemces in
wolecular biology will be wsed wirely to mainmtaia
eavirsumentsl quality and improve husen wvell-being.

The proceedings couvey both the substance snd
spirit of the symposiwm. The beok includes the text
of ali formsl presentations by distisguished
ecolegists, gemsticists, micrebiolegists and
molecular biclegists, as well as informal discussion
frem the flesr. The volume follows the symposium
sessions: A Perspective of the Problem, State of the
Art: Cose Nistories, Gesetic Varistion sad Geme
Tramefer, Evelutionary Comsiderations, Other
Istreductions imto the Eavireameat, Biologicsl
Responses te Perturbstion: Gemome to Ecoeystem, and
Future Trends: Towmrd s Predictive Capebility.

Cenetically emgineered organisms, their
developaent sad vise use, srs the coacerns of many
fields ramging from macroscolegy to wolecular
biclogy. A free flow of informetion among related
scientific disciplines is essential for progress.
?Wmh— in the Eaviromsent: Sciestific

sees 19 @ signilicent contTibutios LO am important

t—

ongoing dislogue.

Maintensace of micto-orgsuisms

Information om culture msiatemsuce is sparse sad
scattered videly through the litersture. This
volume, edited by B.E. Kirsop and J.J.S. Suell, fills
an immesse gap by bringing togsther methods for the
presexvation of s wide ramge of micro-orgsmisms which
have been developed and tested by recogmised
sutherities.

To ensere thet the mamusl is essy to use esach
chapter is devoted to s perticsler group of
micro-orgsaisms rather tham to s sethod. Aa
sssesoment of shelf life snd switability for
different orgenisws is provided for coch method.
GCenersl isformstion om the service culture collection
hes besn included, together with comprehensive lists
of suppliers, weeful sddresses, snd over 1,000
references.

Topics covered are:

Service Collections: Their Fumctions; Genersl
Introduction to Maime Mathode; Mainteasnce of
Bacteris by Fresse~drying; Nsintemance of Bacteria
on Cless Beads st -60°C to -76°C; Msintensnce of
Becteria in Celatin Discs; Msintensnce of Anserodic
Becteria; Msintensnce of Leptospirs; Msintensace of
Industrisl and Marine Bacteris end Becteriophages;
Neintenance of Methasogenic Bacteris; Maintemance of
Fungi; Maintenance of Yessts; Maintemsnce of Algse
ond Protosce; and Msintemsnce of Psrasitic Protozos
by Cryopreservation.

Enquiries from WIRCEN lsboratoriss snd other
interested resesrchers should be addressed directly
te Acsdemic Prass, Londewm, U.K,
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Directory ¢f Departusnts and Collectioms in the
Wordic Wagiater of Bictebiolopieal Calture Collections

In 1984 the Bordic C wacil of Mimisters forwed a
Policy Ceowp for Bordic Ce-epevstion om Microbiolegy,
vhich smomgst other tasks, wou.d supervise the
build—up of & ccaputerised register of micro-
organisms relevaat te agriculture, forestry smd
borticulture. [n additiem, the growp would also keep
pace vith the iatermaticnsl developmests in the field
of computer registration of microbiolegical straim
data. As a result, the Nordic Register of
Microbiological Cslture Collectiocns (MORCC) started
ics ectivities im April, 1984, snd im enm initial
step, am extessive contact cempeign comcerwisg
collection of information about sicrobiologiral
departments in the Nordic cowatries vas begea.

This first Directory of Mordic Microbieclogical
Departments is the result of that initisl verk. The
Directery comtains adiresses as well as gesersl
information abeut 119 depertmests in Demmerk,
Fisland, Norway snd Swedea. Of these depertmests, %0
msintsis seme kind of & culture cellection.

The Dirsctory slee prevides informetion o
depertments from mamy sress vithin the field of
uicrobiology. From the inferwstison that has mov beea
collected, the Nordic Register of Micrebiological
Cslture Collections will ba sble to ideatify the
collections that weintsia orgsaisms relevaat to
agriculture, horticulture sad forestry.

As s result of the development of the computer
technique vithin recest yesrs, registers o
micro-organisme sre currestly being developed in meny
pacts of the world. A large istersstiossl project
simed ot the development of the co-operation smd the
usage of these registers has bees started. The
Nordic Register of Microbiologicsl Culture
Collections has bees iavolved in this Microbisl
Scraia Dats Metwork-project since its begimnming.
Through this activity, the Nordic Register will soon
be able to offer large amounts of dats on
micro-orgenioms msintained is other parcs of the
vorld to its Wordic wsers. Sisultsnecusly,’the
Nordic microebisl collectious will be presented
outside the Nordic cowstries.

The Mordic Register of Microbiological Culture
Collections is now in & very dynemic phase of
development, and views and opinions from the users
sre extremely importaat to help develop its
sctivities and best fulfill its tasks sad
responsibilities.

Further informstions cas be obtained from: The
Secretary/Project Mansger, Nordic Register of
Hicrobiologicsl Culture Collections, Departwent of
Microbiology, University of Melsinki, SF-00710
Helsioki, Finland.

lsotopss im studies om mitrogen—fixation

A technicel document (IAEA-TECDUC-32S, 1985) has
been issued oo the "Role of Ieotopes in Studies on
Nitrogen-Fixation and Nitroges Cycling by Slue-treen
Algae and the Azolla~Anabsens Azollae sssocistion.
The document suamarises the proceedings of s
consultents wmeeting organized by the joint FAU/LALA
Division of lsotops snd Radistion Applications of
Atomic Lnergy for Food sad Agricultural Development
that vas held in Vienna, October, 1982. The topics
covered were: WNitrogem fixstios by the
Asolla~Ansbsens Asollae symbiosie; establishment and
mansgement of Azolla im rice fielde; envirommestsl
conditions sad Tield sssays cencerniag the growth and




witregen fizstios of Asella pismeta var. africess;
semuel repreduction of Azolla epecics; blus-grees
algae is vice fislds: wee of isetepes in
sitreges-fixstien by blue—grees alges snd in peddy
seils at the Iatermstismal Rice Research lmstitute;
effects of dlue—green glgee and Asells ee the yield
of rice; eond the scelegy of bluergreen slgae.

Rasders interested in acquiring & copy of the
docunent sheould sddress their emquiries te: INIS

Clestiaghouwse, IAEA, Wagramsrstrasse 5, P.0. Bex 100,
A-1800, Viemma, Amstris.

Internatisnsl micrebial straia dats setwerk

The needs snd specifications for a»
isternatisnsl straia data metwerk have beem described
in a WHEP publication that summerises the ceatamts of
s warkshep held st Brussels, Belgiwm (Hevesber, 1903)
and of a Vorkiag Croup Nesting held at
Theilond (Bovember, 1984). Rdited by L.R. Rill, end
H.1. Krichaveky, the publicatics covers pruseststisss
st the werkshep, i.e. ability of s decestrslised
system designed te maet the requirsasats of o=
jotermational microbial strais data sstwerk;
co~sperstive scientific sed techmical infermstiss
wetwecks; developmeat of & bielegical dats bemk;
the establishment of & Werdic register of micrebial
culture collection; a micrebisl strais infermstion
systen (MICRO-1S) snd cemputer-sssisted ceaferesce
systems for the exchaage of micrebislegical
inforustisn. Is addition oummsriss of seversl Pamel
diocussions sre included. Pelicy vespomsibilities
snd ssthedelegy of the eperations of the mstwork sre
contsined in sppended summary ia the publicstien.

Interested resders should sddress their
enguiries to WNEP, P.0. Dex 30552, Neirebi, Kemya.

" Microbiological Rasource Detsbamk

A Microbiolegy Resource Databank coutaining
information of scientific end biotechwmelogicsl
impertance oa smimsl cells, plant cells sand viruses
hes besn set wp. Ia future catslegwes micre~
organisus, bacteriephages, plasmids, vecters sad
genes are expected te be covered. The dota stored
for ecach organion is designed te contsis sefficient
information te ensble uwsers te carry owt prelimissry
scresaing of availeble matarisl te shov WNO MAS
WHAT. Nirded provides en wp-to~date mesms of
exchanging vitsl information os veriows sspects of
sicrobiology, woiag soders wethods of dats
collection, sterags sad dissemisstion.

The inforwstion received through relevest
Contributer’s Input Yorms is stered in the dstsbenk,
providing individusls, resecarchere snd orgsmiszatiocns
with the te 1 of material vhich
wosld not be resdily discovered by currescly
svailable sesrch procedures.

Being relereced by an editorisl board and
regularly wpdated by feedback frem wesere, Mirdab is
congidered an extremsly vslushble library refereucs.

The noms, sddress aad telephone musber of the
holder of esch cell line io provided to stimslste
isterlaborstery contact betwees interested
scientiscs. Since daca input is computerised,
sechine-resdoble output can sloe be considered o
viable optiom.

Interested resders should sdéress their
enquiries to: WIRDAB, P.0. Bex 1327, 1000 BN
Asstesden, The Netheriands.

Microbisl Celteral laformstion Service (MiCLS)
The U.K. Depertaont of Trede esnd ladgstry hae

boon identified as the "10ed” Governmest Depertament
on Bloteshuology snd the Laberatery of the Gevermmsst
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Chemist (LGC) has been gives the task of
sduinisteriag s bViotechaslegy suppert scheme for
indwstry. It ales has s im-heuse research growp
werking en biotechiolegy prejects for iadustry. In
its leag term suppert preogramme fec Vietecheslegy,
the Depertment of Irade and Industry hao mode
prevision for eshescing the ceatribution of the
sationsl culturs collections by enceuraging stable
funding and relevant RAD as well as respendisg te the
damsad frea induwstry for a cemtral isfermatien systes
on the helding of the metionsl as well a5 seme
private cellections. A sutvey of industry showed
that industry seeded am eu~lime facility te fiasd:

- The source of supply of s nsmed orgasnism

The knowm preparties of a mamed orgomism

- As wakmowvs argsaism displsyisg particslar
preperties

The database, to be knovm ss NiClS, will be
housed o 2 CIC 4190 misicesputer based ot LGC.

The dstabase mansgeasnt system enployed ie
Legica’s RAPPORT THM which prevides s istersctive
quetry lsaguage, beck-wp smd recevery fascilities,
mslti-weer access snd dats secwrity. This is o
crelstions]l databese which, while being easy te
waderstond, is capeble of being extended to waet
suboequent user nseds.

Coummaicstions will be handled by LCC's
GEC 4160. Sebecribers amd curstexs vill be sble te
lisk wp to the datsbase threugh either s packet
ovitch stresn (PSS) oc the public telephons metwerk
(PTH). Commection te ZUROMET DIAME will ensble beth
dats frem msinlsnd RKurepe to be added snd mon-iK
subscribers to use the database. A postsl snd
telephone emquiry service vill alee eperace.

The proposed datsbase hss been desigmned to
ensble both regulsr sad occssionsl sebscribers te use
MiCIS with case snd tskes accownt of the
sslti-disciplinary swdiemce in biotechmology. Over
250 Europesn based compamnies have slresdy registered
s iaterest in MiCIS and these sre to be kept
wp-to-date with MNiCl$ and culture collection
developments via s quarterly mevsletter "MiCIS NEWS”.

Perther information caa be obtasined froe:
Mrs. Cerslding Allistes, Biotechmology Growp,
Laboratory of the Covermmest Chemist, Cormwell louse,
Loadon, U.K.

Biosym Techaclogies gets $3500.000 for ter sided
wolecular design

The US Nstiomsl Institute of Cemeral Medicsl
Sciences of the Natiomsl Isstituces of Heslth has
svarded s $500,000 grasc to Biosym Techmologies for
the davelopment of improved computer mstaods for
molecular sinulstion in proteis design. The fusds
vill pay for a two-ysar progreass hesded by
Dr. Donald MacKsy, the Compeay's vice preasident of
engiseering snd co~fownder. The objective is to
enhance the computational efficiewcy of existing
solecular sechanics/dynsmico softwere and to develop
nev slgorithas to eddress design meeds specific to
proteins., Detsils from: Dr. Devid N. Klipsteinw,
peasident, Fiosys Techwmologies Iac.,

9605 Scranton Roed, Ses Diego, CA 92121, USA or on
(619) 458 9900.

BisCommerce daca's wev datsbese

SisCommarce Abecrasts is sov aveileble through
the San Fremcisco~based datshase hest, Disleg
Infornstion Services Inc. The file (130) cemtsins
over 20,500 sbstracis indexing sere thes 70,000
biotechnology Dusiness nowe reporte eince 1961, sud
ie updated tvice mouthly vith references frem msjor



asveletters, busineses megaines, trede joursals aad
ssvepapers published wecldwide. Datails frem:
BisCommarce Bata Lid., 0ld Crowe 18g,

Vindeer Reed, Slewgh, Berks SL1 20Y or en 0733 74201.

BICEPS bie-infermstics werksheps

In the build—wp te the Eurepess Commmity’s
BICEPS (Bio-Imformstics Collaberative Ewrepesn
Pregram sad Strategy) Pregramme, & series of werk-
shope will be held on owch subjects ss srtificial
istelligence, data capture techmelegy, datshases,
high reselution graphics, setwerks, sad fermeater
precass comtrel. Detsils frem:

Leif Kvistgsard Jakebeen, Computer Reseurces
¢ ional, W rhregede 1A, IK-1620
Copenhagea ¥, Deamark or on 0045 1 131166.

Zuervpesn Bank of Computer Programs inm Bistechemelegy
Funds are curvrestly being rsised to sef wp s
Zurepesn Bask of Couputer Pregrams is Bistecheslegy
(E3CB), accerding te the Exrepesn Bietechaolegy
Information Preoject (EBIP). The EBCB will offer a
usons of exchenging and collecting cemputer
programmes ia the fields of wicrebislegy biechemistry
and bisengineering, ss well s peoviding s sdvisery
ssrvice. The Bank, te be hosted by the Loboratery of
Biotechnolegy st the University of Techmelegy, Belft,
The Netherlamds, will ba wader the direction of
Prof. K. Lubyen, and will sdspt prograsmes te ether
oparating systems, extending their applicatiems.
Betails frem: REPIB, British Library, 9 Esam Strest,
Loaden WC78 44T or o 01 379 688,

Genetic informstion seftwers and database

CB/Bistech is » seftware sad detsbese peckage
supplied on s reat-emly cempect laser disk. The disk
contsins ConBank, the Pretein ldestificsties

Reseurce, the Ysle University Bumen Gese Mep Lidrery, ’

s selection of biotechmelegy snd biechemistry
abstracts, BUA sequence mmmipslation software, snd
seversl scisntific seftware packeges in the pwblic
dompin. COD/Biotech requires a steadard CD/ROM resder
snd sn I PC or compatible personsl computer;
softvars provided with CD/Bistech mskes the CD appear
a8 8 havrd-disk drive vith s largs mumber of
directoriss. The system will be wpdated snd expended
with nov sequence information sad software twice a
yesr. Iatermatiomal Assecistien fer Sciemtific

Computing.

Software kages. Bio-Tek Instruments
(ViaceskI, V1) swnewaces swpport for its wicroplate
vesders with s mev series of menu-driven softwsre

packsges for wee with IBN ond Apple computers.
Software includes dats storsge amd vetrieval,
statiotical snslysis, vegressios emslysis, and
kinetice.

16-20 March 1987. Recombinasc DNA, Rockville, WD,
USA. (Comcsct: Americes Type Culture Collectiom,
12301 Parklawm Drive, Rockville, MD 208352~-1776, USA
or on (301) 881 2600),

17-19 March 1987. Biotech 87 Tremsfer. (Comtsct:
BIOTEC 87, Dusseldesfer Messegesellachaft sbi, WOWEA,
Postfoch 32 02 0), Sceckwmer Kirchotrasee 61, D-4000
Dussslderf 30, Fedorsl Republic of Germanmy).

7-10 April 1987. Ceonsda~ORCD Bietechnelegy
Vorkohep. The Ministry of State for Sciemce asnd
Tochnol in conjunction with the Bistechnology
Sacretariot of the OECD is spomsoring & pelicy
werkohop is Tovento, Ontarie, Conads, invelving
invited senier bietechnology dolegstions frem the
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OECD countries. The mejor tepics of disceussion will
contre oa sstionsl pelicies ond etrategic prierities,
the commarciaslization of waiversity sed goversmest
tneesrch, training and mobilizstion of humes
teseurces, oad iatermaticsal ce-eperation.
Pr. Joba Evens, Chairmma of Caneda’s Matioasl
Bistechaolegy Advisery Commictes, vill chair the
which itutes the first istermatiemal
reviev of biectechaslegy programmes and pelicies
sdepted by msmber csuwatries.

22-23 April 1987. Preteis Structural Asslysis.
Piscatawey, RJ. Course. (Comtack:

Edvard V. Lignen, Jr., Cosk College, Rutgers, The
State Baiversity, PO Bex 231, Mew Bruaswick,

NI 08903. Pheme: 201-932-9271).

27-28 april 1987. Bietechaslegy Patent Conferesce.
Rackville, WD. (Cemtact: Dowg Drabhewski, Werkshep
Co-ordinater, American Type Culturs Collecties,
12301 Parklswe Dr., Reckville, MWD 20851.

Phone: 301-231-5566).

5-8 May 1987. 9tk Sympesium oa Biotechmology for
Fuele snd Chamicals, Beulder, Colerade, USA.
(Contact: Charles D. Scett, Ok Ridge Batiomal
Laberatery, PO Bex X, Osk Ridge, Teamesses 37831,
WSA).

11-15 Nay 1987. 3rd Intermationsl Sysposiwm:
Tenicity Testing Using Micrebisl Systews, Valescia,
Speia. (Cemtact: Prof. P. Vasssuwr, Cemtre des
Sciemces de 1'Lavirosmensmt, L rwe des Recollecs,
57000 Mets, Frasce).

12-14 May 1987. Biotech 87. The fifth eveat ia this
series, this weeting is te be held at Vembley,
London. It will festure s lsrger exhibitios ples &
corference split into wodules on iatersstional
businses, bie-systews, sgriculturs, heslthcars,
bio—transformstions snd precessing. Further
information from Pam Howard, Omlime latermatiounsl,
Pisser Crees Nowse, Ash Nill Drive, Pismer,
Middlesex HAS 2AZ, UK. Tslephose O1-868 4466;

fax O1-868 993); telex 923498 ealise g.

13-14 June 1987. 1st Neeting of Scieatific Committes
of Biotechoology. Awsterdam, The Mecherlsnds.
Ferther information from Dr. Jorge L. Allende,
Co-chsirmen, Iateris Steering Croup for COBIOTECK,
Departaento de Bioquimics, Faculted de Medicina
(Worte), Universidad de Chile, Casilla 70086,
Sentisgo 7, Chile. Telephoume: 56/2/376 320

Telex: UNESCO 340258.

16=19 June 1987. Fourth Curopesn Comgrass om
Biotechaclogy. The ith Luropese Comgress on
Bietechnology, will be held in the Internstiossl
Congrescestrum RAL in Amsterdss, The Netherlands and
will cover all aspects of biotechnological resesrch
snd development in Zurope. Specisl sttestiom vill be
given te the most recest braskthroughe and
possidilities in seversl iwportaac fields of basic
biotechaology is Zurops as wsll ss to the most recent
develop o ia the Ruropesn biotechmologicsl
industry.

Ia poster presentations snd s sumber of special
sessions, this congress further offers s unique
mesting snd vorking place for biotechnologiscs froe
waiversities, institutes sad industry all over the
world. The combinscion of cthe congress vith che
commercial exposition "Amscerdem Biotechmology 87"
that vill be held in the RAL Exhidition Cestre in
Amoterdam during the ssme peried, ensurss the
iategration of science snd applicatison vhich is oo
ispexteat for bietechaslegy.

The fields co be covared by this congress are:
Piecatelysis, Animsl Cell Celture, Plant Cell
Culture, Measuremeat sad Comntrel, Meleculer Gewetice,
Downstreem Precessing, Biersscters, Micrebisl




Phrysiolegy, Eavireumestal Bietechmelogy.
Pharracenticale: vaccimes, diagmestics,
therspewtics, Bav Waterisls, Feod & Feed,
Feel/Energy, Fine Chemicals, sad Amino Acid
Fermestation. A special plesary sseting vill be
deveted te "The Diotecheslogy Race” vith invited
speskars frem the USA, Japan sad Euruvpe, followed by
a ferve discwssien. A sstellite symposium will be
orgenized te celebrete the J0th ammiversary Amiso
Acid Fermentation wader the suspices of the
Internations]l Committee em Kcemomic and Applied
Ricrebiolegy (ICZAN).

For futher enquiries plesse comtact: Coagress
Secretarist ECBA, Gcgsnisatic Duresw Amsterdsm bv,
Esvepapleia 12, 1078 G Amsterdam, The Netherlands.

20~26 Jume 1987. Iacheba: chemistry is

agriculture. The British eversess trade board has
agreed te suppert British cempamies vishiag te
exhibit ot the Iachebe fair ia Bratislavs,
Czacheslovekis. This meams that cempenmies can reduce
the coet of exhiditing by sppreximately 30 per cemt
besides getting a trede sebsidy and being relieved of
woch of the sdministrative tasks. Incheba, which is
regarded as the meet impertamt fair of its kimd im
Esstern Lurepe, offers compenies the eppertwsity te
reach markeats in the Secislist blec. Cszecheslevakia
is epending & significest amownt of semey msow om
wpdating its chemical industry te preduce sdded valwe
products ss well as buying equipsent fer inclusion ia
plent sales te third cowntries, meking it s
particulearly good time for compeniss to get m
entrée. Saphesis of the 1987 event vill be on
chemistry is sgriculture. Perther details from
David Ford, Denis Cox Public Relstioms, 8§ Cewcifix
Lane, Lendea $SE1 3JN, UK. Telephems 01-378 7778.

23-25 Jume 1987. Cettiag 1ato Biotech Business.
Cambridge Counfersace. Churchill College, Cambridge,
organized by the Diotechaclogy Cestre Wsles spomsored
by Ceubridge Life Science Plc. This three doy
Counference hao boon designed to imtrodwes academice,
entreprencurs and businesemen to the msny sspects of
conmprcial Bietechaology. An Overview of the

UK situstion will be mede sad illustrated by case

hi. ies of fel "Start-wpe”. This vill be
followed by immovative seminars on aspects of Biotech
Busisess. Christine Roberts, Comferemce Secretary,
FREZPOST, The Biotechaology Cestre Hsles, Singletos
Pack, Swanses, SA2 92Z. Tel: (0792) 296396.

Telex: 48358 ULSHANG,

* .
28 Juse - 2 July 1987. Boulder, Colo. Froatiers is
Bieprecessing. (Comtact: Sebhas Sikdsr, Cenzer for
Chemical Eagineering, Nstionsl Buresw of Standards,
325 Bresdwey, Boulder, Colo. 80303 (303/497/52312)).

6-8 July 1987. Surfaces of Biomaterisls
Biotechmology, Cembridge, UK.

(Contect: Msry Kormdorffer, Biomacerisls,
Butterverth Scisntific Led, PO Box 63, Westbury
Nouse, Bury Street, Cuildford, Serrey GU2 5B or on
0483 31261).

7-10 July 1987. Uorld conference - chemical ~
sccidents. This conferesce is to be held in Rome and
will cover sll typas of chemical accidents. Sessions
vill comprise pepers om prevention of sccidents,
contingency plemning, emsrgency response,
rehsbilitation followiag chemical accidents snd csse
studies ond surveys. Coutributed papers sre welcome
vithin the thewss outlined. Vor further informetios
contact the Werld conference on chemical eccidents,
secratarist, CEP Consuitancte Led, 26 Albemy Screet,
Edisburgh EN1 3QN, UK. Telephome 031-357 2478. _

9-15 Augwet 1987. Eleventh North Americen Rhizobiue
Conforence, to bs held st Lavel Umivereity. Yor
further informstion, querics ohould be sddressed to
Dr. N. Astown, Départément de Sels, FEAA, Pavillos

Peul-Contois, Usniversité Levsl, Québec, CIK 7P4, Comads.
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25-2% Asgust 1987. 7ch Australiaa Biotechmology
Conference, Unversity of Melbourse, Australia.
(Costact: K. D. Kirby, The Secretariac,

7th Awstrsliam Biotechaology Couferesce, CSIRO,
Division of Chemicsl and Wood tcchnloF. Private
Bag 10, Claytom, Victoria 3168, Austrs 1a).

21-25 September 1987. Internatiomal Coagress of
Pleat Tisswe Culture, to be held in Bogotd,
Colombia. Further informatiom frow

Astonio Aagarite-Zerds, Gesersl Co-ordimator,
Comgress Secretarial, Apartado Aereo ¥o. 057303,
Bogotd 2, Colombia.

6-8 October 1987. Washisgtos DC. First
Intermations] Sywmposium ou Bio-Processing Safety
Standard Cuidelines and Practices to Insure Worker
Sefety in the Bio-Processisg of Industrizl Chemicals,
Foods, and Waste Products. Coatsct: Warrea C. Hyer
Jr., Nytech Developmsat, Treatos, WJ. (609/896/28317).

9-12 November 1987. Bioresctors amd
biotransformations. This intermatiomsl comferesce
will be held at Clemesgles lotel, Perthshire,
Scotlend. The ergsmizers sre imvitiag pepers om sll
techaical and ecomomic sepects of bioreactors sad
biotramsformations; the deadlime is

16 Jenwary 198;. Further details from

Elspeth Giboon, Orgsmizer, Biorsactors amd
biotrensfernstions conference, Matiosal Engiweerisg
Laboratory, East Kilbride, Glasgow G75 OQU, Scotlasd,
UK. Telephoms 035 52 20222; telex 777888 melek;
fax 035 52 36930.

. REPRIRTED ARTICLE
Cenetics and the forests of the futere by

ne (Reprinted fros Unasylva, FAO, Rome.
Vol. 36, Mo. 152, 1986/2).

One of the grestest challenges swaiting
foresters ia the future - especially those working
in tropical forests in developiag countries - is
gemstics. It is in the tropicsl forasts thst moat
of the world's snimsl sud plent epecies are located.
Many of these species, at presest, are virtually
wnkaove. As knovledge of the resources contained
in these forests increases and as the emerging
field of biotechnology opens nev possibilities for
mansgenent snd development, foresters will be
presested vith s vide nev set of questions -
scieatific, sconomic, ethicsl and ecologicsl. The
firer part of this srticle desls with these questions
in genersl terms; the second exsmines, in detsil,
some of the concrete implications they mizht have for
forest massgement.

Part one

Managewsnt objectives

The well-being and productivity of torests are
depsndent on the structure sad dynssice of their
genetic foundstion. Their inhereat cspscities for
grovth snd development sre under strong genetic
control snd can be improved through breeding. The
focus of this erticle, hovever, is noc on breeding
techniques but on the deeper question of how to
maintsin or generste useful genetic veristion for the
continuved evolution, improvement snd adaptstion of
forests to humen and environmentsl demends. Methods
for selective breeding sad genetic manipulstion of
trees vill be sddreassed, but the msia concers vill be
the quantity sad pstterm of gemstic diversity meeded
to ishibic the dengers srising from usiformly
susceptible stands. We sre seskiang veys to emsure
the diversity needed both for immediace bemefits sud
for future gemeratioss - for sev scomomic goale; for
sdeptabiliry to chamging sites snd climetes; and for
survival within the ever-evolving livi-t comuaity of
pathegens, pests, cospstitors sed mutusliscs.




Fer these isswes, ve need te look beyond the
trees we wee for today's breeding te the past
populations that gave rise to them snd to the
populations we vill have to comstruct for fwture
forests. Ve must comsider populatioas that are st
present of peripheral iaterest but that may coatain
variation that vill be useful wnder other comditioms
in the future. Ue wust aleo consider some species
that may have little preseat commercial valws but msy
have future value either in themselves or as sowrces
of gemes for wse with other species. The comserve~
tion of gemetic rescurces is & complex task, in which
problems snd solutions vary sccording to the
immediscy of commercisl use ssd the ssount of kmowv~
ledge sbout and mamagesbility of the species iavolved.

It is apparent that isswes affecting forest
genetic resources sre wot quslitatively differemt
from those affecting sgriceltural gemetic resources.
The problems differ in detail awd ewphasis, but the
srray of comservation sad mamsgement isswes is
similer for memy species. The ideatification and
conservetion of wew species is as mwech a comcern for
wedicinal snd sgricultursl species as it is for
forest tree species. Icogerographic surveys of wheat
sre as mev as provesssce stedies of tropical pimes,
sad the evalustion and enhancement of meize varieties
are similar in desigs to testiag radists pime. It is
therefora appropriste for uws to comsider forest
gemetic resource isswes withim the context of gemersl
plant gemetic resources, smd to clarify managesest
objectives where more thes owe species end sore thanm
ose objective mey be involved in amy operatiomal
decision. Ia sdditiom to discuseing mensgement
objectives, this article will describe gemetic
asnsgeneat for three types of speciss: (1) those of
current commercial significamce; (2) those of clear
potestisl vales; sud (J) -those of weksown value
givea present techmology. Problems of imvesting is
more intensive and complete progremmes are
comsidered, a bdsis for deciding on programme
investaents is proposed, asd haaisms to support
Sene conservation snd managemest sre suggested.

Messuriang objectives

Decisions sbowt conservation of species or
scosystens depend on value judgements. We must
therefore ask vho bemefits from comservation efforts
and establish the weasures by which values vill be
jodged by the people on whose behslf we operats. Por
commercisl species, the interasts of locsl growers
end users are mot mecessarily the same ss those of
large industries, even if they sre in the sames
country. Furtherwore, pecple othar thau those
directly affected by oxr brosd dafinitiom of
commercisl uss (see below) derive benefit from, snd
therefore are comcerned about, commercial and
non-comsercisl species and the land they occupy. In
addition, there are future generstions of people
vhose welfare depends o0n hov well we manage the
genetic resource.

Omne critical fsctor affecting sll available
slternatives is underinvestment im gemstic
conservation snd mensgement programmes. The
Internstional Bosrd for Plaut Cemstic Resources
estinaces that worldvide expenditures on all forws of
genetic conservstion end development for all snimsl
and plant crope total USE50 williom per yesr, While
the danger of genecically smeliorable femine
incresses ansuslly, worldvide investment has not
grown ia the last five years. Wemce, in sddition to
dascribing the menagement options chat sre aevailsdle,
we must comsider the values placed on gemetic
resourcan. Vho benefite? Who invests in progremmes
sffecting those resources? lev can & conservstion
nensgensnt progremme be supported?
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It is clearly possidle to eusure the contimwed
evolution and avsilability of plaat sed enimsl
populations. However, it is also clear that osly
very meagre fumding is available for asay but the most
important commercisl species in industrislized
forestry. Eves the execution of swch projects as ea
ecogeographic survey of vorld whest gemetic
resources, vhich would require fuading of $10 willioa
each year for sevaral yests, is by no mesas certais.
1If ouly the msjor commercisl food and fibre species
are cousidered, iavestmests of an order of magmitude
much greater than the present level would be needed
to comserve and develop the genmetic resource base
adequately. While such fusding is not large 1im
relation to the iaternstiomal trade in agricultursl
and forestry products, there is as obviocus gep
between needs and investment. That gap has not been
reduced in recent years.

The situation is mot qualicatively different
between forestry sad sgromomic crops. It is
perticularly obvioss is forestry that isvestaeats im
genatic resource developmeat come primarily from
industrislized cowntry sources, while the needs for
that developmest exist over s wuch broader area. The
dangers inhereat ia this situation are that the
overall global goed may mot be bast served if
development is restricted to the imterests of a sesll
segment of the public. While it is sot necessarily
true that the wider public interest is wot well
served by industrial development, it is also mot
vecesssrily true that it is. It is essestisl to
sllocate costs fairly, to decide who peys for
programmes, sad to determiss who is to bemefit from
gene resource mansgement.

I em assuming that g just solutiom to this
central probles would lead to ressonable but much
higher iavestment in gemetic msnagement. The
interests expressed by agribusinesses, by governmeats
and by United Nacions agencies - FAD most notably -
indicste that thers is s recognition of the mseed for
investment aod development. The disagreement is over
ossns. The immediate dangers ia the preseat
situation sre that the genetic resources of sost crop
species are being threstened by s severe reduction,
thst potentisl progress from breeding is foregone,
and that the genetic and ecnlogicsl vulnerability of
our food and fibre crops is increasing.

One of the festures of the curremt global
economy is Cthe unequal distribution of resources and
of the benefits to be derived from thes. Even withia
nations, the interests of rursl sgriculturists or
wood—users differ from those of urbas consumers or
tisber merchsuts. Meny genetic resources lis is
remote sress or in isoleted, scattered populations
wvhich msy bave to be extracted snd tested elsevhers.
While the present value of st lesst some of those
populstions msy be due to past policies and
practices, fancluding protection of the populstions,
it slso seems clear that modern genetic techaologies
can more repidly develop their potentisl snd expsnd
their utility snd benefits.

Developmentsl technology icself, however, can be
considered to be yat amother resource which is mot
uniformly distriduted, either wvithin or between
nstions. Technological centres are commonly
concentreted in urban sress, supported by induscries
or central governments, snd staffed by professionsls
esducsted in these sems technological centres. There
sre substantive ressons for these comcentrstions, but
the resulte ere often unfortumste. Maldistribution
of cechaological capsbilicy leads to s comcontration
of techunicsl efforts on species and for products of
immediste commercisl value Lo these vhe support those
centres.




Asother potential problem is the dependence of
poverless future gewerstions om the gesstic endovasat
left by previows gemarstioms. The materials ve leave
snd the techmology ve develop are our endowment to
future gewarstions. This endovasst cen be diminished
or enhamced. Masmagement objectives, evem by
governaent sgencies, seldom explicit y coasider
future vishes. Obviocusly, industrial concerms must
heavily discount futurs values, since oaly presest
irvestors cam voice preferesces. Ia fact, the
perapective of preseamt imvestors is oftes the oaly
one in ecomnomic anslysis of sltermstives by
goverwment or privte industry. This total reliance
on market forces tn determine imvestment priorities
implies thet political or ethical concerns for future
generstions are secondary.

Capitalists might argue thst oaly the free
market cam emsure such fsirmess, while socialists
would argee othervise. In amy case, meither could
asrgue that the oaly objective should be industrisl
profit. Free—wmarket motivation msy srguably result
in economic fairmess, bet it dees not mecessarily
represent justice. Maensgemeat objectives are
properly set by political smd ethical comeideratioms,
oaly ene of which is indwstrial profit.

Investments in developing end mamsging the
gemstic reseurces are mow mede largely by isdustrisl
interests, either directly or isdirectly through
support for govermment policies and techmologies. 1
emphasize that this is mot a condemmation of the
wsldistribution of power, but an observatioa that
there sre inequalities in the distribution of gemetic
techmologies, and p which affect
asnagenent pleas. If we accept that it is fessible
to consider variows levels of gesstic mensgemeat to
ensure the prodectivity of futurs forests, the mein
question to consider is how to gemerate the
investments nesded to do o with some sense of
justice.

Given the sssumption that curveant industrisl
investasat is genetic memagement is that which can be
justified by expected fimsmcisl returns wnder present
conditions, far greater investment needs nevertheless
do exist snd grester inducements for investment by
industries end govermments sust be sought. Since
private imdustrial interests cemmot be expected to
iavest is progremmes that provide fev returms, there
is comsidersble debate over hov the necessary
exchange of genstic resources should be managed. A
focal poiat for the debate is the concept of genetic
resources ss the “commom heritage” of sll people.

A libertarian viev might consider the genetic
heritage somsthing sveilable to everyome - and thus
to amyone vith the mesns to develop it. Imvestors
therefore wse technologicsl snd other resources to
develop s verietal product of higher valus or lower
cost for ssle to potentisl buyers. By such means as
psteat rights, the initial investment can be
protected and the investor can obtasin returne for
those efforts. TFurthermere, by this viev, sll people
eventuslly benefit ss the profits from the better
veriaties trickle down to society in general. People
lucky enough to possess geme resources of unreslized
potential velue in their own countries benefit by
private development of that potentisl, poseibly by
the ssle of fmproved varieties back to their own
psople.

An egslitarian viev of genetic resources would
6¢¢ Cthew ss & "common heritege” from which sll people
heve & clois to eny benefits derived. By this view,
the fact that one netion mey have o particularly
veluable genetic populstion while smother may have
the cesting facilities end smalyticsl cspabilities
for developing s nev variety gives seither of thes
oxclusive rights of owvmership o> profit. The usequsl
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distribution of resources is viewed as the result of
& kind of natural global lottery. A proper fumctios
of goversmeats is to support the co-ordimation of
resource use for maximum total benefit, while
allowviag each to receive profit from his or her
investment.

The coaflict between these two views imhibits
what I believe to be & justifisble need for larger
iavestments in gese mansgement. Industrialized
natiomns, together with forest and agridusimess
industries, are the primery of i aent
capitsl, and they largely subscribe to the
"libertgrisn” viev. The Third World nations, which
house many of the gesetic resources, largely
subscribe to the egslitsrism view. Ia this
situstion, privete investors are reluctamt to
capitalize loag-term development programmes vithout
at least some assuramce Of varietal protection while
developing coustriss seek programme support for the
development of their owa research and trainisg
facilities. Neasvhile, soms agricultural seed
companies and industrial co-operatives swch as
CAMCORE (Cemtrsl Amsrica asd Mexico Coniferous
R Co~op ive) are beginning breeding aad
conservation efforts on ea iaternstiomsl scale.
Other ageacies, like the Commomweslth Forestry
Institute and the Denish Istersatiomsl Development
Agency, have had istermstiomsl comservation and
breeding programmes fumded by govermmeats for
philasthropic ressoms. As wore private and
governmental agencies emter the srems, couflicting
objectives may preclude efficiencies in co-operstion
snd wutual support. Indeed, the role of
interustional sssistance sgencies is not clesr, given
the sultiple odbjectives of genstic mensgemesnt
programmes.

A prograssme proposal

When the objective of msnagesent is simple and
unequivocal, such ss finsacisl profit, and the
subject is werely s single agency or investor,
determining optimal investments snd progremmes is
relatively essy. However, when the subjects vho csn
be harmed or bensfited by genetic msnagement do not
share the same politicsl snd economic ststus, may mot
even be in the same gensrstion, snd msy have s
multitude of different meads, programme evalustions
vill be quite different. Whereas the costs of
ecological destabilization may be vieved msinly as an
externslity to s tisber investor, s local community
dependent on the lend for other products msy viev it
as an "internal risk™ - as may the global community,
vhich say be hurt indirectly. Private investments
made for the bdenefit of future generations risk that
future generations say or msy not vant certsin forest
producte ss st present defined. Public bodies,
hovever, say wish to reduce such risks grestly by
ssking certsin sssumptions sbout the saticipated
needs of future generations.

Verious systems of public subsidies can probsbly
schieve gens smsnsgesent objectives, but mot without
substancisl problems. Thers are problems in
schieving public swereness of the significance of the
issues invoived, snd problems in sdjudicsting the
sesponsibilities of the interested parties. While
sost parties msy sgree on the desirsbilicy of shering
costs and benefits, it is not clesr how to do thst.
How, for exsmple, can we best bear the coets of
conservetion programmes in this generation while
future generstions reap the bemefite? low ces the
people of Amasonis justly besar the costs of
neintasining, or not othervise ueing, satursl sress -
s policy that msy demefit the globel esviromsest sne
future geserstions, but not themeelves? lev cas the
gene-rich but technology—poor developiag nations
trade vith ths gene-poor but techaclogy~ sod
copitel-rich industrislized sacions? Cem che




philamthropies of certais growpe swpport programmse
that may profit private eatities sech as seed
compenies but mot the gesersl public? low cam
national programmes of foreign aid equitably sllecste
among programmes or evalsate benefits smong
goverament agescies, privats iwvestors sad other
govermments? Finslly, how should subeidies be
derived ia the first place, sad vhich segments of the
affected pecple should be expected to besr the costs?

I believe that justice for future gemeratiomas of
people requires protection of evelutiomary poteatial,
and I Velieve such protectioa is fessible
(Remkoong, 1982). This gosl can be accomplished im a
prograsams of gemetic comservation (Mamkoomg, 1984s)
that includes directionsl selective breeding im at
least one and prefersbly in msltiple popmlatioms. It
vould slso include comservatios in multiple
populations vhen direct management interveatios is
mot feasible. For species with high market value,
private investment way somstimes be seufficieat for
the development of commarcially valusble varieties
end for the protection of the imterests of sll
affected people. Obviowsly, for species or varisties
st the edges of commercial wtility, and for those
without known cosmercial bemefits, private iavestesat
caumet be expected. The values to be derived from
the gemtic menagement of species with little or wo
comsercial vales sre gemerally of such lomg-term and
diffuse global value that the gesersl global pwblic
is the prime bemeficisry. Im that case,
internstions]l sgescies such as the Intersstiomsl
Usnion for the Comservation of Mature amd Natwral
Resources snd the Naturs Comservascy msy be needed to
invest in such programmes. Is ome semse, thess
orgamizstions would be swbeidizisg the later
development of more immediste and exploitsble
commercisl values. This is similar to the fumctions
of state snd federal agricultursl resesrch ststioms
in the United Ststes, which support the development
of breeding populstions vhich they or others may use
for comssrcisl variety developmsat. PFor the vast
msjority of less directly sseful species, bowsver,
poblic and mow-govermmestsl isvestmests will be
required. If soms commercial prodects sre evemtually
realizsed, payment of royslties to these orgsmisatioms
would seem proper.

Parhaps the grestest cosflicts sre sssocisted
with commercisl or nesr—commercial species thst
require soms research snd development. Developing
sations may vesist the motios of gremtimg Plast
Breeder Rights (PBRe) and protecting the privileges
of developers, but they leck the capitsl snd
techmologicsl capacity to develop varisties om their
owa. 1 suggest thet eince the varietsl developments
thet mey occur in an industrisl coumtry are mot
likely to be useful is s Third World country, PBRs
con be graated vithout harm Co developing coumtries.
However, since the materials veed for varistsl
development are sffected by the people is the matioms
of origin end by the ecosystems thet supported their
svolution, soms royslty is owed to the aatioms of
origin, To this extest, roysities om profits and
fess for wee of such materisls might appropriacely be
deposited in a trust agemcy for the development of
technologies deemed useful for gene mensgement by the
people in thoee nstions. A specisl United
Nations-FAO fund might be crested snd supplemented by
governmentsl swd non-goveramental agencies for the
developesnt of lecal options ia the wee of the
genetic reseurce and for the long-term development of
the resourse iteelf. These could them be integrs:
perts of s larger gone mensgousnt progrowss snd wouwld
fic inte sn effective system for enswring gemetic
diversicy.

The isswes iuvolved are complex, end the
ditticulcier in fine-tuning sy breed progremme
proposal are svbetamtisl. Nevertheless, there seems
te bo ovbstentisl reem for sgresment on o globsl
policy towerds the development of the gemetic
Teseures.
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Ve have the opportumity to meske mmch progress
while protecting the istarests of the powerless ia
presest sad future gemerstioss. Cam we afford to do
less tham te sesk juwst agresmeats?

Part two
Ihzee types of gesetic memsgemest

l. Memagement for commercial developmest

la this article the ters “commercisl™ is mot
meant to distiaguish betveem capitalist amd socislist
econonies or betvees market and pessant exchange
values. Its fwactiom is vather to imdicate the
status of various species as resources that retern
direct value oa some form of investmest. Value may
come from the ssle of a bighly memufectured forest
product or from direct comsumption of fuel. The
concept encompesses values that msy be ssasured
differently by different mensgers. In the smalyses
that are envisiomed, imdirect effects of forestry
practices on soil, water er socio-ecoscmic
consequences sre not considered as commercial returms.

The commercisl ebjective of breeding is to
produce s gesotype or set of gemotypes that will
Teturn 88 econcmic yiald sufficiemtly bigher or more
assured thes the currest level of yield to satisfy
mensgenent’s definitions of "good”. This definitioa
is solely in terms of the msmager’s orgesizatioa, and
the isterests of outeiders and of che resource itself
msy be ignored. The “"mamsger” iavolved cam be o
private owser or s stockholder im & private
corporation, or just as essily a peassat ia s
developing natice. The cely requiremeat of this
ssnager is the iavestment of persosal tims, effort or
capitsl with the expectation of some ecomomic retura.

Breeding theory. The typicsl forest t'nc-
breeding operation iaclewdes s fisite sumber of
selections (from 10 to 300) mede from s populatioa
that wsually comtsiss more than s few thousend
individusls. Cenersl yi¢ld improvemsats are thought
to be caused by memy different gemetic "loci”, or by
gsnes vithia s chromoscas. Kach locus msy have
seversl "sllelic™ varismts of s gives game.

Incresses in, for sxample, the quantitative yield of
wood from a species sre thought to be a conssgquence
of sa accumulstion of slleles positively sffecting
this cherscteristic; such slleles csa occur at manmy
differest loci. 1Ia forest trees, where clear
estimates of single geme effects sre difficult to
obtais, it msy most gemerslly be secesssry to trest
isharitance ss & qusatitative phencmssmon. Ia smay
case, the sssumption is ususlly masde, and oftem borme
out, thet csreful selectios results im heritable
isprovemsat is the mext gemeration. ience, the focus
of ressarch ia tres-breeding has bees on obtsiming
precise estimstes of cthe breediag qualicy of
potentisl psrents sad on developing several aids to
selection. In the initisl gemeracion, seversl source
populations are often scressed sad the best of these
used ss the imitial population.

Ia subsequent generstioms, the bresding
population is effectively closed. Lves if the
inicial selections were mwmerous, it is salve teo
ssoums that the effective populstion size will remsin
lerge. In gemersl, commercisl breeding cas be
expected to reduce drastically the effective
population size. In spite of the best intentions to
msintein s large base pepulation, s cerperste tree
breeder nsy find that the immediste gsin schieveble
by woing, for exsmple, the five beet rather thes
the 10 co 20 best parents outweighs the leng-ters
rioke of less of gemetic verissse. This is trwe for
simple recurrent selection progrommes ss well as for
ony hybrid recurrent selection programmse.

Reduced populstion sises, i eddition te
inbveeding depression, couse s loss of genetic
varishbility sad s concequent lees of the ability te




rospond to shifts im selectiom objectives. Theeoa are
related to shifts inm econcmic or mamagemest
ebjectives or te changing requiressats for ecological
sdaptability. Reduced effective population sizes
sloe reduce the sbility of populatioms to respond
cumulatively to reiterated selectiom presssre, or to
reverse selection. The problem seems less acute thanm
whes applyiag mev selection to am emtirely

trait. The loss of gemetic varistion
aleo precludes selecting for qualitative trait gemes
if they were lost from the breedisg populstion, aad
precludes the possibilities of selecting for nev
enviroamestal response fwactiomns or resistasces if
that variability is lost (Dudley, 1977).

One snswer to teduced breedisg populatioan size
is msintaining a hierarchy of relstively large, less
highly sslected populations (Kasmenberg, 1984). For
agromemic crop plsats, this approsch requires large
pools of wanimproved varietias amd source collectioms
oud pathaps ome or twe large populatiosns that sre
partislly tested amd selected for some levels of
adeptability. From these mors or less eshaaced
populstions, breesders can develop commercial
varieties. These processes, however, are oftea
difficult, expensive, and time-conswming
(Stuber, 1978), and in ferest trees they msy oaly
involve ene base level of selected populations
(Neskooag et-sl., 1971). Nowsver, owiag to the
nature of t reading operstions, swch base

lations would be wseless wnless ssbstantislly
!::-u snd, if substantially improved, wight better
be bred sealectively in msltiple populatioas for
weoeful diversity (Wemkoong, 198ic).

Braeding in multiple populations for gesmstic
diversity is also potemtially wseful for traits where
the adeptability of imdividual trees is wot imfinite
ond there is a rasge of ecomomic or eavirommencsl
variability (Memkooag et al., 1980). When breeding
base populations for immediate commercisl use, it is
theorstically more cost-effective to improve yield or
vales is different nopulatious thet are sdapted to
different eaviromments. By applying simple breeding
procedures vithia each, ss sdaptable srrsy of
foundstion populations can be daveloped as essily as
s single large hierarchicsl base population, and the
resulting arrsy is more resdily iscorporated into
sdvenced varietiss. Such sa array cem slso serve as
part of a gess comservatiom programme, since
intraspecies diversity can be msintained apd may
often be ehanced (Nemkoong, 1984s).

Either of the above methods permits use of
advaaced biotechnology, including cloning snd gene
transfer. Tiesue cultures or other clonsl material
can be genersted ss esasily in populatios srrays es ic
siagle breeding populstions. Thus, clouing does not
directly affect the gene mensgsment progremms. It is
wetely & special vay of using the end-products of the
programms.

Similarly, controlled gens trsansfer need not
alter gene vation progrsmmes, though it would
certainly siter the breeding programmes themselves.
At the moment, there are many obstscles to the use of
gone tramsfer, but it is theoretically possible to
tesnsfer am operstional gene from one orgenism to
snother. It is sleo theoretically possible to slter
such genes if enough is kaown gbout Chem.

Iventuslly, sfter a long period of rsther tedious
experimentation, gene exchanges mey become fessible.

Rovever, problems remsin im the use of this
techaology since ve must ocill know far more than we
do nov gbout epecific genes and the slleles we vish
te tremefer., Ceneo capable of cewsing qualitstive
changes wuet be structured simply enough to be
transtorable and to be able to operate im the host
poustype with the desised effect. Thercfors, as in
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traditional breedinmg with single geme traits, we are
limited to those fev genes abowt which wve can develop
soms clear ides of qualitative effects. Siace gene
exchasges allov otherwise iwpossible trassfers and
potentisl alteratiocms, it vill undoubtedly expand
owr vision of what it is possible for single
gensotypes to do; it will also be of direct
commarcisl valuve; aod it will tesch us sbout
isheritance. At this time, however, it caa be vieved
oaly a8 sa iatriguing supplemeat to traditiomal
breeding sethods of gene mamagement (Sederoff

et al., 1985). Certsinly, wve canmmot rely upom direcc
gene transfer as s usable technique for gene
coaservation any time sooa.

Managing bncdiwulntim. Obviously, sll
breeding sethods require grester isvestments thas
those nseded to memage 83 unimproved forest. A
breeding programme csa involve elaborate testing,
estimstion and breediag for differeat kinds of geme
effects for ssveral differest comsercisl objectives
ia seversl differest geographical areas. lowever, it
is alee poseibla to scales operstions dowm to very
sinple systems that produce some genetic gais in the
short rua - withis one or a few gemerations. Ia a
bresting prograame with mo testiag and mo base
populstions other them the commercial cee, gesetic
varistion is lost rapidly end oaly additive gese
effects for, for exsmple, general sverage growth ia
one kind of envirowment cam bs sxploited. 1In
elaborate breeding systems, far more flexibility is
created, and informatiom is gemerated to improve
future gains, without loss of gemetic varistiom.
Various levels of compromise exist between these two
extremes. Each agency thus requires s decisiom-
ssking strategy for each species concerned. When
ouly one epecies is imvolved, the allocations iavolve
choices of the number of populstions to develop,
their size, range of adaptability, ete.

Agencies could organize affordable long-terms
development progresmmes for the various subpopulations
and comsider the ccllection of breeding populatioms a
wetabreed with the objective of ensuring the overall
utility snd improvement of the species (Mamkoong,
et sl., 1980). However, for multiple specises
programmes, sn allocaticn of effort swong them must
be determined. For commerciasl needs, it is uslikely
that sll species would be of equal i tance, snd
for biological potentisl it is unlikely that all
species would be equally likely to generate gains.
Therefore, to maximizs commercisl profit with finite
resources, particular sets of traits is perticular
sets of enviroomeats for & limited array of spacies
could be programmed. For example, Ohba (1984)
proposes to subdivide Japan into gones wvith differex
sete of priority selection criteris that dictste the
intensity of breeding to be followed.

Assuming that some sethod of sllocation is
chosen, sach agency is likely to derive s list of
species, each vith g different assigned prioricy.
Many asgencies vill probably srrive st & highly skewed
distribution of effort vith one species unlor‘
intensively in many multiple populetions and sll the
rest relegated to the sisplest level possible. Lven
if seversl species are given some actention by
seversl different agencies, it is likely, even
considering those species st present commercislly
uvseful, that sany of chem will not be bred
intensively by sny one agency. These species may
therefore aever be developed as a collection of
populstions in & cohesive metasbreed. Almost all of
the commercisl angio~sperme and the fire, the
lavcheos, the cedars end most pises of Nortd America
fall into cthis category of moderste neglect. For
such specias, interszency efforts mey be requires to
conserve and deve’ slatione is low-istensity
programmes to enh. - ir potentisl use for future
gonerations.




While some commercial species caa be expected to
be well daveloped, either vithia govermmsst or
private orgamizations or by efforts such as the
Iatersstional Unisn of Forestry Resesrch
Organizations workimg parties, memy commercially
aseful species vwill mot. Future users of forests
will likely find that opportumities for enhancement
were lost, amd that the gemetic rsecurce was eroded
to some extent. Ia North America, Europe aad
East Asia, the main problem is expected to be the
lack of eohancement programmss while elsewhere both
conservstion snd esheacement progrsumes sre
waderfutded.

Unfortuastely, there is no gemeral forum ia
which to discuss a global strategy to ideatify
species that can be sufely neglected. Hence, there
are mo ratiomal choices being mede for an optimum
programme of resesrch sad development sxcept the

Teseat, nsrrovly comtsined ecomomic criteris.
oamendations of the Pamel of Experts on Forest
Cene Reseurces, sa FAD statutory body mestisg every
three to foer yesrs, include lists of priorities by

region, species a-d operation; this is a usefwl
first step im identifying global priorities for

sction.

2. Namagement for potesmtisl commercial use

There sre gemerally good biological snd ecomomic
reasons for the primnry commercial species to occupy
our ismediate iaterast and for ws to devote msjor
efforts to improving species that are siready
economically and ecologically well adapt:d.
Neverthaless, as product requiremsnts asd the
physical and biotic eavirosmeats of forests chesage,
it is not wareasomsble to expect that the list of
commercially importamt species will chsage. In the
United States, for example, a small change in wood
prices, or in the locstion of commercial forestry
sites, or in planting techniques, cou!d n:zke some
species of Alnos, Prumas or Quercus wech more likely
candidates for commercisl developasat. The need for
reserve or substitute species snd varieties as a
safety net is obvious. This need becomes more
critical as the genetic base of the primary varieties
narrows. There are, of course, sbundsnt examples in
forestry sround the Pacific Basin aud from
North America and Iurope vhere native species are
displsced by other commercial species, populstions or
provesances.

Testing hes been extensive for some species, snd
trisle will undoubtedly contiaus to be established.
The objectivs of most of these past trisls has been
to replace vhole populstions or species vith others
that better meet preseat-dsy needs. Thay are,
howaver, sisilsr to tests designed to evaluate
specific tresits of populations for possidble back-
crossing or gene transfer of given traits into
established verietias or populations. These trisls
often have two principsl objectives: (1) discerning
and sempling cthe distribution of genetic veriation;
and (1) snalysing snd discriminsting uvesful
differences betveen genes, individuals or
populations. These two objectives are discussed
belov.

Censtic varistion. The firet objective is to
understand the present distribution of genetic
varistion produced by the combinacion of natursl
forces snd humen activities. Fundasentsl questions
need to be answvered sbout the structurs of species,
the veys in which different genas snd gene
combinations may be common in sowe arees and reve in
others, sand the extent to wvhich such psttaras are
relsted to the species’ survivel etrategy. A few
opecies swch oo Pinus resinoes contsin relstively
1icttle gonetic variability; semples frow sdjacent
trees or from different ends of the distribution of
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the populstion are alike (Fowler and Lester, 1970).
Nost tree species, however, seem to costaim high
levels of genetic varisbility, of which the
proportions located within stands are great - at
least ia relatioa to most other plaat species
(Mamrick, 1983). However, it alsoc seems that there
are finely tuned heritable edaptatioas to
eavironmental gradients even ia species such as
Pagudotsuga wenziesii (Campbell, 1979) which
generally do pot display much discernible varistion
betveen stands (Yeh, 1981). The lack of high gemetic
variability among stands thersfore does nol
necessarily indicate the sbsence of genes that coafer
special edsptations. Furthermore, there is
substantisl evidence of significant levels of
differentistion smong conifers ian Europe (Muhs, 1981)
and in Jepan (Sakai et al., 1974).

One of the problams we have in studying the
existing levels snd patterans of sllelic distributioans
is that ve caa semple populations oaly withia s very
narrow slice of time. While the changes ia forest
geae patterss that influwence adaptsbility may take
many years and several generations to equilibrate,
studies of gene varistions have generslly been
limited to ose or two decades and oftem to samples
from one or two years. Longer patterns of
generationsl chsages in stand structure are easy to
wiss with limited ssmpling. Thus, the pattern of
slliele dispersal sampled in esstera Morth American
forests, for example, mey reflect ooly the disperssl
conditions extast st the time of stand
estsblishment; they msy reflect the socio-ecomomic
wilieu of the 1930s and 1940¢ more than any
bioclogical stesdy-state comdition. lumsns may
otrongly influence the genetic structure of forest
trees directly by seslectios effects and indirectly by
changing pollen and seed dispersal snd seedling
densities. Taus, as detsiled elsevhere (Mamkoong,
1984b; 1985), the genstic dynsmics of our forest
species may be undergoing substantial changes, and it
is not st sll clesr that even the Cemperate comifer
specie~ arc st present is a stesdy state. For
exsmp.  in Pious tseda (Roberds and Conkle, 1984)
snd Pinus lzivucrn (Tigerstede, 1984), the
populastions are oot in equilibrim. Siwmilsrly, in
southern pine beetle (Dendroctonus frontslis
Zimmsrmann), the populations are oot at s stable
equilibrive (Msakoong et al., 1979). Furthermore, if
tree specias are in a state of trsasition, so too are
associsted species ss well as their pest snd pathogen
populations (Nsmkoong, 1983). It is especially
isportsat for us to recognize that states of
disequilibrium may have been csused by humsn ispacts
on the gemetic structure of iaterscting species. As
8 result, ve sust exercise csution when extrspolating
from present conditions to sny sssusptions that the
present populstiom structures sre optimal,
equilibriue states.

For tropical species, vith sore complex and
restricted reproductive modes (Stern snd Roche, 1974)
and more complex stand structures (Ashton, 1976;
Bava, 1976), ecological snd genetic structural
complexity may be important for species sdaptabilizy
snd continued evolution. JForest populstions msy heve
evolved in the tropics with fine, stable subdivisions
of populations. Temperate forests, vhile not setable,
msy be edspted to vide veristions on populacion size
and distribution. In the tropics, however, sultiple
small populstions sppear to be the normsl structursl
wode for tree speciss, petheps buffering speciss
agsinst psthogen epidemice.

A probles in using such species is our rearly
totsl ignorsnce of their gemetic structure. Im the
abesence of knovliedge of the coevelution of
competitors, peste sad pethogens, it is necesssry to

save a grester diversity thes mey be ultimstely
needed vatil such varistions ss esy be redundant cas




be safely eliminsted. Thus, the firet objective of
provenance trials is the study of natwral populatiom
structures.

Useful lations. The second cbjective of
provenance tru?n is to identify populations for
use. It does not mecesssrily conflict with the first
objective ~ understanding the distribution of genetic
varistion - but it is orieated towards practical
breeding decisions about imitisl gain snd immediate
gene conservation. Assuming thst we know what traite
or genes are desirable, the direct problem is to
estimate the prodability that s resampling will
schieve sufficient sdditional gsin to be worth the
attempt to find such better populations. e must
feel not only that such populations exist but also
that the tests sre designed to locate and sample
better populactions in a timely menner. If there is
little evidence of large population differences,
little benefit will result from nev population
semples (Mamkoong, 1978). Similarly, even if
differences do exist but are randos vith respect to
sny messurable feature of the eaviromment, we will
have little chance of directing a populstion search
with & reasonable probability of schieving sdditionsl
gein. Furthermore, any expected gain from population
reselection mey not equal the gain achievable by
ordinary breeding with previously established
breeding populations. However, until the
distribution of alleles for a.l traits of poteatial
value is knowm, we cannot know the costs of forgone
opportuanities to incorporate particular traits or
levels of trait performerces.

Hence, the search for populations useful as
soutces of gemes for producing subsets of desired
traits is directed tovard finding genetic varistion.
The design and snslysis of such tests require no new
statistical theory: multiple regression techaniques
¢an be extended to multivariste anslysis
(Namkoong, 1967). For these [urposes, several
regression varisbles can be identified as causal
varisbles or varisbles useful for identifying the
location or ideatity of populations. The anslysis of
associstion betvesn s dependent response variate,
such as grovth, and independent variables, such as
sltitude of origin, is then cerried out with seversl
Tesponse varistes as well as vith the correlsted
relationships smong the variates. It cso then be
determined vhether variations are other than rsndos,
and the size and utility of those variations can be
estimated for any single trait or combimastion. 1Ia
this wey, we can determine the usefulness either of
any previously sempled populstion or of unssmpled but
potentislly usable populations.

Advances in the design snd snalyeis of such
tests have wade the schisvement of these objectives
actaingble in moderste-3ized plantings. However, for
pests and psthogens, vhich can evolve relstively
rapidly, estimstes of types end effects of resistance
have to be made vithin the context of their
population snd their evolutionsry dynsmics. Testing
and estimation procedures for them differ from those
for responses to physical environmentsl varisbles.
Testing is directed to discerning genetic varistions
in forme of resistsace or resction phenomens.

Dynsmic snslysis is then required to predict the
effects of introducing resistence types into s forest
scosystem.

Similsr testing procedurss are nesded to
conserve snd develop agronomic species end varieties
not currently in commercisl use. Often, little is
known of the present or natursl distribution of
trsits or alleles, of the location of potentislly
ussful populs:ions, or of especislly useful trait
expressions. Therefore, studies of wild relstives of
crop plants are directed to undarstanding the
svolution of the crops aud to findiag sources of
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genes for introductioam into commercial varieties. The
ecogeographic studies of mon-cowsercial varieties are
directed primarily to findiag genes that msy be useful
in establisbed varieties amd in nev breeding
populations. For sany of these crop species, with
their short breeding cycles and loug histories of
breeding, ¢ n has £ d on preservation. Omce
endangered sources of gers-plaswe are secured,
geneticists trust thac the testing and enhaacement
stages of selection can be carried out at some
leisure. The orgenization of such programmes is mot
wvell defined or fixed (Xannenberg, 1984), and the
difficulties of breeding snd back-crossing sre wmot
trivial (Frey et al., 1984). Mavertheless, I believe
that success vwill be schieved. Thus, while specific
breeding techniques and the orgsmnization of breeding
populations may differ (Namkoong, 1984c), the problems
in testing tree and agronomic crop species are similar
for species or varieties not curreutly in commercial
use.

Two kinds of progrsmmes ars nesded to reslize the
potential value ioherest im preserved sacondary
populstions: testing, and development. Testing is
generally vequired to judge inherent cspabilities;
the testing efforts nseded are those outlined above
for provenssce testing. The developmsntal or
enhancement efforts are those outlined for the
crestion of hierarchical or multiple populations.

The source materisls for tutin! and development
wust be sowe ex situ or in situ semple of the
avsilable gene pool. As a sinisum, such a semple must
be large emough to have a reasonsble chance of saving
the useful genes. Eves with r:¢ best sawpliag
efforts, however, this miniium wsy uiss msny slleles
if they are present only in small quantities at the
time send in the place vhere the ssmpling is dome.

That is vhy it is so vitsl to determine pstterns and
structures of varistion. To reflect the structursl
diversity vhich msy exist in populations, samples are
needed frow different sreas, stands and individuals.
While difficult, such programmes sre feasible.

3. Management of non-commercial popuistions

The vast msjority of fores. plant species have
little recognized curremt or future commercisl value,
or no function that is oot otherwise served dy other
species. They msy be usefi:i only for some elemeats of
scosystes stability, or they may be considered to be
potentially useful, but only for unforeseen future
possibilities. Vor such species there exists no
effective concept of "isprovement” for humsn use.
Hence, sersly ensuring the continued existence of s
ssmple of such populations or species msy be the only
management objective. The ssaple should have some
minisus number snd s ressonsble distributios.

There are at least tvo reasons, however, for
considering somevhat more intensive mansgesent then
that which is implied only by the need to conserve
such speciss. The first is che direct utility of such
populaticns for the study and understanding of
essencislly natural population p . The
is the possibility of uncovering uses at preseat
unknown, such ss medicines or insecticides. Since our
understanding of the evolution of forest scosystems,
and even of the most valusble commercisl species, is
s0 tenuous, there is clesr sdvantage to maintsiniog at
lesst & sample of the evolutionsry systes. [for
species in some rough state of equilibrium, it is
imporctant to know if cheir genetic snd ecologicsl
festures are simple or complex, if viability selection
fsctors or mating hebite end fecundity imtersct to
conserve or dissipate genetic varistion. If species
sre not in s stable equilibrium, their sbilicy to
rveturn to as originsl equilidrium or to shift to oev

equilibris or lisit cycles, or to go extinct, ie sn
imporcent consideration.

4




Ve would liks to know aleo wvhat features of
evolution have comspired to create swch stable or
wastsble bebaviour. By learming sbout the possible
bebaviour of systems, wva cam informs ourselves of the
possible ways ia which the comsercial species and
forests in general cem fumction. The desiga of
future forests would usdoubtedly be better informed
and would likely lesd to more stable forest
ecosystems vith populaticns more broadly adaptasble to
variable enviroaments. There are, of course, the
further benefits inherent in simply understanding how
the vorld really operates, whether this leads to
incressed humsa vtilization of forests or meot.

Other contributions of nom—commercial species to
ecosystem functioning and stability camnot be lightly
dismissed, While highly complex and interdependent
wvebs of associstion may often be fragile and easily
degenacated with high extinction rates of component
specias (May, 1973), the existesce of fragility does
not imply that species or systems should be allovad
to die. Rather, for our owm benmefit, we must
recognize that the variows functions of mon-
commercial epecies include the long-term productivity
of all other parts of the ecosystem.

The management optioms for these populatioms are
more restricted thsa for commercial species and
stends. Sows form of in situ comservation seems
best, eves though it may be meither the most secure
80T the lsast costly option. Since species values
sre likely to be sssocisted with community functiouns,
conservation is perhaps most easily assured by sres
mansgement as in reserves, parks or nstursl sress.
The requiremsnts of population size and multiple
population dispersal remsin the sems, and since
lictle direct comtrol of each species in any one ares
can be expected, some is needed in size of
individusl populations end in numbers of
populations. For species in which populstion size is
s driving factor in evolutiom, the multiple
populations should be of varisble sises. For epecies
that respond to known envirommental varisdles,
including the co~evolution of other species, ssspling
from the range of those verisbles is an efficient
wethod for capturiag significant genetic varisbilicy.

For many species, howsver, even such
recommendstions are futile, since so little is knowm
of the species distribution or even of their
existence. For these, targeted ssmpling in centres
of diversity such as outlined by Pires (1978) may be
the only realistic hope of their conservstion.
Obviously, where kaown ceutres of diversity exist
vithin a spscies, those would be prime targets for
sempling. Supplementary ssmpling from more extrese
populations is desirable (Memkoong, 1980).
Similarly, we should not rely exclusively on nstural
reserves in centres of origin or diversity, but
should slso reserve sress of more extreme habitst for
the various biotypes to ensure ssmpling the genstic
diversity of the contained speciee. There is, in
fsct, reason to believe that there is a substantisl
degree of independence bet »e of biological
diversity and the adaptive varistions thet exist
vithin species. While certain types of species
intersction may tend to incresse intraspecific
gonetic veristion (Leonard, 1984); [Putuysms, 1983),
other types may reduce it. Thus, in order to
conserve the visbility of sn ecosystem snd to ensure
the availability of genetic varistion, the dynsmics
of species evolution will require multiple populstion
sempling.

Whether we consider s species snd its czesociates
to be of commercial value or not, we kuow that
genetic snd ecological varistions sre mot likely to
be in on svolutionsrily stetic state. While some may
heve impoverished gene pools, snd some mey costain
sll genetic veristions withia eingle large
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populations, most sust be coasidered to be in soms
transient evolutionary etate. Whether they have deen
stable ia the recent past or not, human activities
have probably at least changed meay of their
equilibria. For managers of genetic resources, the
goal is mot to cocaserve a static state but to coatain
a dynamic system, even though our understanding of
its dynsmics is very meagre.
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