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A. POLICY, NENS AND OTHER EVENTS
UNIDO News

International Centre for Genetic Engineering and
Biocechnology

The initial programme in starting up the
Internstional Centre for Genetic Engineering and
Biotechnology (ICGED) wss presented to the press at &
recent UMIDO Forum, s monthly TV feature, by three key
figures who were instrumental in creating it -
Ambassador A.R. Taylhardat, Permanent Representative of
Venezuwels to the UM Organizations in Ceneva and Chairman
of the ICGEB Preparatory Committee; Ananda Chakrsbarty,
Professor of Microbiology and Ismunclogy st the
University of Illinois and Chairman of the ICGEB Panel
of Scientific Advisers; and Krishnasvemy Venkataraman,
Semior Technical Adviser in the UNIDO Deaprtment for
Industrial Promotion, Consultations and Technology.

UNIDO is assisting the ICGEB member countries in
establishing the Centre and is cutrently implesenting
the interim programme. After ratificatiom of the
statutes by s miniswm of 24 countries, it should
function ss sm sutonomous imtergovernmental
orgamization. To date, 13 of )Y States have rstified:
Algeris, Bhutan, Bulgaria, Caba, Egypt, Mungary, India,
Iraq, Kuwait, Panams, Senegal, Venezuela snd Yugoslavis.

In this start-up period, the Director,
Irwin C. Cunsalus. “rofessor of Biochemistry st the
University of Illinois, vas responsible to the ICGER
Preparstory Committee, on which sll member coumtries
were vepresented. Ouce the centre was legally
established, the Committee would be replaced by s Board
_ of Governors. The Panel of Scientific Advisers would
also continue to advise the Board, the Director and the
Hesds of Components. A Forum of Scientists would be
convened to sid furcther elsborstion of a five-year
programme of co-operation in resesrch vith mesber
countries.

The Trieste component, headed by Professor
Arcuro Palsschi, is actively recruicing support staff
and the first 900 sq. ® building will be in operstion
this summer. Additional facilities would be resdy by
wid-1989, Trieste in the start-up phase would comprise
three tesesrch groups: on DMA replication, virology,
and biomnss conversion and upgrading.

. _Trieste would aleo work with the Centre’s
affilisted bodies in their aress of special interest:

vaccines, diagnostics, movoclonsl satibodies
and ensyme engineering

Argentine vaccines, diegnostics, sonoclonsl
antibodies, cellulose vaste and enzyme
engineering

Algeris

Buigaria veccines, disgnostice, monoclonsl sntibodies
snd enzyme engineering

Chile lignocellulose vaste, metsl leaching and
food fermencstion

Cuba vaccines, diagnostics, cellulose vaste end
ensyse engineering

Gresce vaccinas, disgnostics, monoclonsl entibodies
and entyme engineering

Nigeria vaccings, disgnostics, momoclonal satibodies
and enzywe engineering

Senegal vaccines and diagnostice

Venesuela vsccines, msonoclovsl sntidbodiss and
disgnostice

Yugoslevia momoclonal antibodies

Nev Dalhi, hesded by Professor K.X. Tevari, had an
spproximately 1,200 oq. » interim fecility ac the
Natiomel Institute of Imunology; edéditionsl spece vae
being mede evailable i Jaweharlel Nehryu Universitv's
biology building. In the esrly pheses, the work was
pleaned to be organised in three groups ~ :overing pleat
bielogy, meleris end hepetitis.

Affiliated contres vorking with Mev Delhi were:

Algeria nitrogen fizatioam

Argentina  trypsnsones

China syricultural plants ant hepatitis B vaccine
Cuba genetic trensformstion of Craminaceae
Egypt plant cell culture and propagation

Nigeria bepatitis B vaccioe, plant pethogens and

walaria chesotheraspy
Venezuela Chagas disesse, malaria, schistosomiasis,
Leishmeniasis, and nitrogen fixation
Yugoslavia gene engineering, plant cell and pollen
propogatioan.

Regarding funds for the Centre itself, latest
figures presented to the Preparstory Committee indicated
sufficient resources for the interim three-year
orograwme. Funds vere made availsble through &

i0 million contribution of the Goverumeat of Italy,
with an additional Lire 10 billion (appr. $7 willion)
provided by the Research Area of Trieste. TIhe
Govermment of India had coatributed ia kind to the value
of $17 willion and made s coavertible contribution or
sround $500,000. Comtributions had also been received
from Argentina sand Panama; Lbima, Kuwait, Vesezuels ans
Yugoslavia had indicated torthcoming CORITiIDuCIONS.

The purpose of the Uentre vas twotold ~ traiming
and isdustrisl promotion. Ueveloping coumtries had to
have people who knew how to spply genetic engimeering
technology to masufacture products that woule be umique
to their own cruntries and using the rescurces of those
countries. At the same time, it vas mecessary to
sensitize developing couatries’ industries to che meed
to produce geneticslly engineered products sad compete
in vorld markets. This would require a nucleus of
pecple cspable and experienced in the methodology and
spplications of genetic engineering techmology.

The Centre was not in the business of making money
by selling products, but rather its business was
training people and doing research and development. If
certsin unique products resulted from the R & D, then
the pacenrs for those products would be licensed to the
sember countries to exploit im ways they deemed suitsble.

Formsal craiming at the two componests would begin
in 1987 wich short~terms (three to eight week) courses,
vorkshops snd conferences. Where sppropriste, trainiag
would slso begxin in non~ICGES institutioms.

The programme in New Delhi would support
agriculture, and humaa sad an.msl hesith. The etfort to
obtain high-yield pleat varieties wou'd include
cytoplasmic msle sterility studies, potential neroicide
snd pesticide resistance snd plent protein quality
investigations of amsranthus, sa important crop is
developing countries. WNitroyen fixation, s
critical problem throughout the world, wouls esphasize
studies of slow-growving Khizobium strains sssocisted
vith legumes grown im developing countriss.

The health field st Nev Delhi would focus om two
aress: msalsria and hepstitis - vith emphasis oo
vsccines critical to diverse problems of developing
countries. The maleris parssite provided an sxswple of
several life-cycle stages vith antigenic differences and
thus potentislly interruptable by s series of veccines.
The sntigenic veristy among hepsatitis viruses would
require screening vithin the developisg coumtries.

In Trieste s psrsllel progremse of industrisl
spplications of biotechmology would imvestigats Lypicsl)
viral disesses in developing couatries. Human papilloms
virus (s main cause of genitsl cencer death is vomen
especially in Africs) snd rotaviruses (representing &
family of RMA-based viruses, and s main cause of istant
mortality in tropicsl sreas) were targeted so¢ ieportent
probl-me. The studies vould combine cell sas moleculsr
biolcgy methodologies vith molecular studies on numan
UNa Teplication, and immunologicsl sad pharmacologicsl
approschee.

A microbiologicel approach - incluéing
fermentation, biochemiscry snd yesetice = would be taken
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to lignocellulose degradation - a possible mew source of
food, feedstocks and chemical intermediates. An excess
of lignocellulose feedstocks weas less than optimally
used and occurred in meny developing countries. Both
pure cellulose and lignin by-products were scarce and
could be of enhanced use sud ecomomic value, it was
peinted ocut.

A protein engineering group would orient the
studies of both cthe humsn health snd the microbiologicsi
efforts.

Trieste would also develop the industrial
applications of research results eamsnating from both
the Mew Delhi and Trieste componeuts - includimg
production of diagnostics, and wev snd traditional
vaccines asad drugs in smsll- snd medium-scale industries
of impo-tamce to developing countries.

Other activities of UNIDO in the field of
biotechnology are contimuing. There will be a workshop
on Protein Strecture to Protein Eagineering to be held
at Trieste from 21 te 25 March 1988, and amother om
Molecular Biology of Photosyuthesis to be held in
Bew Delhi in July or August 1988. Two other workshops
sre foreseen for 1988, ome in Cuba end smother ia
Sawdi Arabia. More imnformstion on >hese two workshops
vill be supplied in later issues of the Moaitor.

UM _end other orgauizations’ wevs

Obsolete policies “smper development of Asien
1livestock -

Asian govermments sre wnder pressure to stresmlime
obsolete livestock policies ss the sheer nusber of
people, rapidly changing diets and imcomes push the
demand for weat, milk and eggs ahend of limited swpplies.

"The projectec output of meat, wmilk and egge would
80t come close to meeting the demand for these products
by 1990," exnerts from 1) Asisn snd Pacific countries
concluded st s recent meeting of the United Nations Food
and Agriculture Orgsmizstion (FAO). They sdded: "By
the year 2000, the swpply-d d isbal could be
even woree, particularly in milk or meat.”

The FAC organized the week-loag comsultstiom in
Bangkok. It sought to exsmine how price policies aud
other measures could help close the gsp. it is s tough
job, delegates admitted. Although fertiliry rates have
started to decline all over Asis, the region has »
msseive population base.

Complicsting t'e task is the grim fact that over
300 million men, wvomen and childrem remain ill-fed,
while the undeniable progrese schieved in livestock
production over the past decade masks vide disparities
in the industry.

Prior to the 1950s, most Asisn livestock were
reised under a primitive scavenger systean. It vas
adequate only for subsisrence consumption. MNowever,
production curges se sodern technology began to flow
in. Main festu.es of today’s livestock scene, ss notec
by the experts, were:

+ Total msat production for the 27 FAO
sesber-comtries in the region grev ot
5.8 per cent over the last decsde. It lost soms
mome.Zus Tecently end dropped to 4.8 per cent.
The slovdown was most marked in the sdvanced
countries.

+ Such growth permitted the region to be s net
exporter of asst. These exports sre largely
due to production gaine in coumtries such se
Auetralis, Nav Zesland or Theiland. Lagging
production forced 12 out of 16 countries to
import evir-luerger shipments of meat. The
importers were Cook lelands, Leos, Meleyeis,
¥iji, Pakistun, Pspus Wev Guines, Philippines,

Sswoas, Solomon Islands, Sri Lanks, Tonga and
Viet bhem.

. Despite the production gains livestock
contributed & shrinking share of the cslories
that make up the diets of people.

Ideally, livestock products should provide at least
1V per cent of the calorie iatske, but asts,
painstakingly compiled by the FAU tor 43 countries ot
Asis and the Pacific shows that im the early 1¥7us,
livestock provided omly ® per cest ot the calories.

This has now dropped tO >.4 per ceat.

“Although not substamtisl, this decrease is aam
undesirable trend in the region,” & FAU etwdy motes.
"The proportion of calories from amimal products ia
sost of the developing countries is slresdy low,
in comparisom with the developed cowatries of the

region.”

A Jepamese, for example, drawe )0 per cest of
calories from meat and other forms of livesteck
products. This perceatage falls te ealy 2 per cent for
an Iadonesisa.

Aa spprecisble improvemsat eccurred is the
availability of milk and wilk pruodwcts. It rese from
23 per cent to 26 per cemt throwgh Wee preducticn or
import. Indisns amd Malaysisms sppesred te have
substantially increased their istaks of milk.

The production figures for silk sre chesrtel - sas
sislesding. It is trwe production imcresses by
3.4 per cent. This outpsces the 1.4 per cest rate sat
for the rest ot the world. lowever, asia’s share of
milk prodection is mimiscule. It produces ealy
16 per cent of the worle’s mailk.

Delegates to the FAD mseting observed thet memy
countries have moC, as yet, vrittes sut coapredensive
price policies for msjor livestock products. Thas
policy vacuum persists despite videspresd recogaitios of
the naed for price policy sschasisms is these cowntries.

The experts slso stressed thst pricss for
agricultural and livestock products heve sm impect en
government efforts te slleviste poverty asd reduce
salnutrition. Nemce, price policy should sct be
considered on 8 fragmented ad hoc basis, as fsr tuo memy

governments do todsy. (Source: %rimltunl
Informstion Development Bulletis,

'Benign meglect’ stunts growth of vegetable imdwstry

Despite sn upsving in vegetable output in Asis and
the Pacific, over 300 sillion wes, women sod childres
remain ill-fed. Hence, many goveramsnts see vegstables
ss a practical mesms to curb the ravages of
mslautrition. But bhow to accomplish this still remsins
s big question merk.

Why are many sasian fartmers sble to cosx osly aime
tons or so of potatoes Ivom 3 hectare of landl 1la
contrast, neardby syricultural schools ottea harvest up
to o5 tons from ctheir experimsntal plots.

Why do yields in mejor veystables, lixe cadbaye,
vary eo videly? The Republic f Korea resps 3> toms of
cabbage~heads from s hectars, but Thailsnd is hare put
to raise five Lome.

And why is the production of root crope - so vitsl
for improving the diets of the pror - locked into
stagnation?

These questions bother coumtries seeking £o boost
vegetably production. Ueepite recent bumper harvests in
carssle, over 300 million men, wvowen end childrew in
Asie remein ill-fed. MNence, meny govermments see
vo’oublu 20 & practical meens té curb the ravages of
sslmstrition.




-J-

To track some of the answers, the veek-loug meeting
at the FAD regiocnal office at Bemghok found, smomg other
things, that:

« Vegetable productiom in Asia and the Pacific is
) on Che upswing. The statistics sre otill
patchy, bet there is enough dota to show that
output of vegetables surged from 143 million
toms in 1975 to 196 million tons last year.
This is almost half (48 per cent) the world's
production.

« Ihe region grows a rich and bewildering variety
of vegetables. y range from the common
egg-plant to epicy chillies and provein-rich
wing besns.

But the oversll statistics slso mask the fact that
in aine cowntries, jopulation growth outstripped
wvegetsble production. The lagging nine were Bengladesh,
Bheten, Borma, Democratic Kempechea, Fiji, lndonesis,
Nalaysia, Papus Nev Cuines and Thailemd.

"Is these nine coumtries, per cspita production -
ond wost prebably svailsbility - of vegetables declined
batween 1975 and 1983," the axperts ssid.

. C-t? %tin differs videly. Im 1934, tkn
1€ o ea raised -8 kgs of vegetables
for every persom. But Bhutem could grow oaly
7.6 kgs.

Chine accosmted for 52 per ceant of the region’s
output by prodecing over 100 milliou toms, bozh from
large farus ond howsehold plots. India (45 eilliom
tons) snd Japen (16 milliocn toms) came second gnd
third. Nongolis and the People’s Democratic Republic of
Lace sppeared te have the fastest expanding vegetable
production.

. Avers ields of most vegetsbles sre far below
poteatial. Japsn and Nev Zaslend, for example,
hactvest 30 to 40 toms of tometoes per hectare.
But the sverage yield of tomato farms elsevhere
is only 15 ctoms. Australis harvested 27 toms of
cauliflover per hectare compared wvith sight toms
in Isdis.

"Ihare is smple scope for improving yields,” the
report of the FAD weeting noted. “"There are vide gaps
betwaen the yield of farmers' fislds snd thoes from
experimsntal plots of mstiomsl resesrch imstitetioms.

. E%giu statistics also displsy the same
wi 18parity. Koreans and Mongolians
spporently cousume 225 kgs and 210 kgs esch per

yesr. The lowest were the Bhutanese (8 kgs) and
Bengladeshis (14 kge).

"An sanusl conewmption of 125 kgs vegetatbles per
persos ie recoumswnded,” the FAO mseting report moted.
"0f the 26 countries, for which data wes svsilable, onmly
five met the recommended levels of
prodection/consumption.” These were the Democratic
People’s Republic of Kores, the Republic of Kores,
Mongolis, Wev Zeslend ond Japes.

. An overall "benign meglect” blonket stumts
Touth of the ve ubh sector. Among the mejor
ueho“au! constraints identified by the
experts were lack of research, reflected in the
limited mumber of improved veristies;
insufficiont supply of qualicy seed; bhigh
incidonce of peste, disesses and weeds.

Overburdened snd poorliy-trained extension workers
foil se ~ewumicste techeology te vegstable growers.
Posc-harvest Lex 00 are alee High.

"Revessch ie the backbene for oll future
improvement in vegstable crope,” FAO suid. "But the
funds a0’ persenne] sesigned to vegetable research sre o
froction of whase sseigned to ether fislde.”

asis sad Pacific covutries lasck appropriate
vegetable breeding facilities at the caticosl level, the
report sdded. Several intermatiomal institutions lake
the Internatiocnal Lrops Imstitute for Semi-arid¢ Iropics
have been developing promising varieties.

“But their effective adoption to suit local
agro—ecologicsl coaditioms is often weak. Introduced
varieties soon succumb to loczl pests and diseases.
There sre hardly any varieties which could be claimed to
be resistant.”

To break out of sluggish production, the experts
called for wrgent support to develop mew varietiecs
adapted to tropical temperstures with built-im
resistance to disease. Arid wpland farme needed
drought-toleraat varieties.

There is also need to produce, on am urgent basis,
quality seeds of high yielding cultivare.

There are, hovever, seccess stories that relieve
this othervise blesk situatioa.

Farmers in Sr1 Laaks sad the Philippines, tor
exsmple, scored breskthroughs ia prodecimg potatoes
unger rice~based systems. Thars fully pr
baby corm. Chinese and Indiam horticulturists have
advanced techuology for hybrid seed prodwctioa.

"A techmicsl corporative srrangement for sharing
experiences of the countries would comstitute & giant
step forvard,” FAD said. (Source: Agricultursl
Information Development Bulletia, March 1987)

Biogas preseats bright hope for fuei-starved Asix

Until the first oil crisis in 197), the ides of
slternstive energy sources seesed to ssny pecple more a
subject for leisurely intellectusl musing. It was
stimulsting snd interesting but msot reslly so relevant,
practical and necessary.

Today, the so-called non—conventiona) sources of
energy, especially venevsble ones, are gstting to be
wore conventionsl snd their use is spresding. The use
of bioges is one slternative energy ides which is
getting incressing attention in the Asis~Pacific
region. The techaology iavolves the use of smimsl waste
for the production of msthane gas (tarough saserovic
(oxygen—less) termentatios.

Animsl vaste, x:inly in the tors of cowdung cake,
has seen used as fusl particulerly by villzyers in laers
and Pakistan. MNowever using vaste ic this fors 1s
considerec wastetul ss it burns valuable fertilizer
which could heve besn used in fars productios.

Worldwide, the use of livestock droppings ss fuel
is estimsted to lover snausl grain production by some
20 eillion toas, emough food to sinimelly nourish
100 sillion people.

Biogss promises to mect the demsnd for both fuel
ond fertilizer., The extraction uf ssthans gas from
snimsl westes lesves & by-product - s thick slugry which
can b3 spread in the fislde ss fertiliser.

Extrsccing bicgas from the wastes does not lessen
the quasiizies of the residuse as & good fertilizer. The
slurry contsins the bdasic ingrediente of caturel
fertilizer, it serates the s0il, reterds the moisture
evapogstion in déry weather, sustains life of vicel
micro-orgenisee snd buffers the soil’s scidicy lavel,

Cssentrally s process >f recycling vaste, the
biogas technology siso mesns the safe dispossl of saste
which cen prevent the spread of e¢isesses anc conkrol
pollution. 1t ces help mioamise the destruction of
forests by oltering sn sitermsctive to voud es fuel.

Usepite its great pucentisl tor agracuitursl thirs
world rural areas, bioges etill has very limates




spplication. The pioneers in this field are the two
countries vwith the world's largest populations = China
ond India.

Indis begen work in this field im the 193Us
slthough up to nov the number of bioges digesters has
sot reached 100,000, This despite estimates by the
Icdian Plenning Commission that there are enocugh vastes
to operate 19 million femily-size units in the country
and 569,000 community plants. Installation of these
waits vill mean a 44 per cent drop in eslectricty use,
15 per cent drop in the use of coal, and a saving of
79 per cent of the firewood.

In China, on the other hand, there are already more
than seven million biogas digesters serving about
35 million people. The Chinese intend to increase the
maber of digesters 10 times.

Member couvntries of the Associstion of South East
Asian Mations (ASEAN) bave biogas facilities in one form
or amother. The member countries are Brunei Darussales,
Indonesis, Malaysis, Philippines, Singspore and
Thailand. It is estimated that im the ASEAN coumtries
biogas p ial of 1li ck swd poultry vastes is
equivalent to 32,653 million berrels of oil.

In 1981, biogas production in Simgapore was about
32,000 cwbic matres a3 day. Theiland, by that time, had
installed more than 400 units wostly in the central and
surthern perts of the country. Biogss vas ssinly
linited to Thai rural villages and wes used primerily
for cooking and lighting. A few vere used for
irrigstion snd electricity generatiom.

The Philippines' Msys Farms pioneered in the
sdoption of biogas techmology on an imdustrisl scale,
making it Asis’s largest biogss estsblishment. Fourteen
800-cubic-foot digesters and ¢ight 128~cubic-foot
digesters have been installed using dung from
15,000 pigs. One 128-cubic—foot digester alone can
operate s 46~horse pover gemerstor or 34 kilowatts
capacity for four hours per day.

There are problems however which preveant bicgse
fror. being the overnight success which sowe profp.nents
exrected it to be. Cultural resistance seems tc. be s
secback in Indis. The subcontinent has & large cattle
population vhose dung is made into fuel cskes. Other
sources of non-conventionsl emergy - such as rig and
hussn vastes - present cultural barricrs.

. Rursl Indonesisns 40 not seem to find s need for
bioges, as comventions] forms of energy - like wood and
kerosene =~ arve cheap and readily sveilsbls to most of
then.

Cost sppesrs to be s wrjor factor in the
Haleysisas’ lack of enthusisem for biogas. The
instellation cost does not make biogas appesling to
rursl villagers. Many rursl femilies, to vhom the
bioges techmology is expected to sppesl, wsy wot be
svare of an emergy crisis and cthus of the need for e
slternstive fuel. To them, biogas msy seem & solucion
to 8 now-existent problewm.

UMESCO, together with other United Natioms
sgencies, has worked to bring not only the emergy
problam to the sttention of the world’'e population buc
aleoo the prsible solucions to it.

Through the Regionsl Office for Sciemce and
Technology for Southesst Asis (ROSTSEZA) sn’ mstional
commiosions im percicipeting coumtries, UNESCO supporce
Steope such a0 the Regional Necwork for Developmenc of
Alcernstive Sources of Inergy is Southesst Asis and the
Pecific. This network sims, smong other thinge, to
promote sctivities which vill be relevant to locsl needs
ond which vill find selutions to locsl problems.

UNESCO also established in 1983 the Inforwatiom
Network on lMev and Renewable Lnergy Resocurces and
Technologies in Asia and the Pacific. INNERTAP is &
network desigued to facilitate informstion exchange oa
new and renewable sources of energy asong
non—C lth ries in the Asis-Pacific rejiom.

It was set up in line wicth the goal or UncSLu's
Energy Information Progtamse to estsblish a worlavige
retwork of inatitutious which will share and use eneryy
information particularly oo mew ana remevadble sources of

energy.

INNEXTAYP, which when fully aceveloped 18 expected Lo
serve 16 countries, is complemented by the 1Y-nation
Commouweslith Regionsl Renevable Energy Rasources
Information System (URRRRIS). (Source: Agricultural
Information Development Bulletin, March 1987}

Asia ds_technologies to coavert farm residues

into cheap energy

Asia has sbundsant supplies of farm residues, but
lacks appropriate technologies to comvert thes into
low-cost energy to mest the fuel needs of people in the
rural aress.

Efforts to develop residue energy comversion (REC)
techoologies have 30 far resched only the experimentsl
or pilot testing stage, according to s veport issued by
the United Mations Ecomomic snd Social Commission for
Asis and the Pacific (ESCAP). The slow progress resu tr
from insufficient co~ordination between private and
public sectors, it noted.

The report ssid that in the asis-Pacific regiom
most research in REC technologies have received little
support from the private sector, which views iuvestment
10 them to be “risky aud less attrsctive”. uva Cne otner
hand, "wnen private entecprises have developed sucn
technologie there ias been little input from the
research institutions,” it added.

The report coantsins the findings and
recommendstions of a four day meeting held last November
organizad by ESCAP with financial support of the United
Macions Dsvelopment Programse (UNDP).

Attended by eunergy experts from 10 ESCAP countries,
the seeting explored the use of sgricultursl vastes as
low-cost ruergy sources to help reduce the region's
dependency on oil isport snd; st the ssae time, develop
its rural sector.

According to the report, the abundant sgricultural
residue supplies in rural Asia are converted, to s
limited extent, into domestic fuel by low-income
houssholds snd industrial rsv saterisls.

Chins, ssid the report, produces some L5V million
tons of agricultursl residues per snnus, snd Incis’s
yearly output is 20 million toas of rice husk.

"Agricultural residues have lony been uses in Che
rutsl sress ot hepsl ss fuel for cooking and hesting,
sninsl feed, menure, etc.,” ss10 the report, sdding that
in Thesland & considerabis ssount of cthes 1s either lett
unussd or burnt away.

Through gasification, pyrolytic conversiom,
carbonization, direct combusting, densificstion snd
anserobic fermentstion methods, the report pointed out
that agricultural dby-products could be converted into
energy forms.

"Many of the REC technologies besr s direct
relevence to meet the energy ds of the h hold,
sgriculture and other utility neede of the (region's)
rural sector,” it seid.




Of all REC techologies, the report identified
the gasification method of tice husk as showing “a
high potcntial for widescale spplication for
productive activities” and is “commercially viable
in generating electricity for rice milling
operations™. This technology also cffers
considerasble scope for weter pumping systems end
electrification of remote areas sud for direct
thermal applicaton.

In Indonesis, for exsmple, the report noted
that the energy generated from rice husk could save
the equivalent of as wuch as 228 million litres of
diesel fuel per year or, based on 1986 diesel
prices, mesrly 45,650 millioa rupiahs.

To promote their wider use, it asserted that
wore capital should be invested in the resesrch and
development of REC technologies. “The extent to
which the use of REC technologies cen help
contribute to the country’s emergy supply,”:it said,
“aeeds to be estimated and continuously reviewed and
vpdated.”

In addition to establishing data banks st both
natiomsl and regional levels, the report suggested
thet Covernments should sdopt "a defimite policy” to
promote the use of agricultural residues as sources
of emergy for rursl consumption.

For wore informstion, write to: Agriculture
Division, ESCAP Secretariat, United Mations
Building, Rajdamnern, Mok Avenve, Basgkok.

Regulatory issues

Nevw US biotechnology regulations in first trial

The US Department of Agriculture (USDA) and the
Eavironmental Protection Agency (EPA) have received
their first outdoor-release spplication from s
biotechnology cowpany under the nev guidelines
co-ordinating federal regulation of biotechnology.
Biotechnica Internacional of Cembridge, Mass-,
spplied to USDA under the Plant Pest Act for s
permit to conduct outdoor tests of s strain of
Rhizobius meliloti thet vas geneticslly slitered to
increase its ability to fix nitrogen on alfalfa.

The company also sent the EPA 3 premanufacture
notification of the proposed environmental release
a9 vequired under the Toxic Substances Conctrol Act.
The guidelines, published in the Federal Register on
26 Jume 1986, jive the two agencies overlapping
suthority to teview proposed field tests of
non—-pesticide sgricultural ricro-orgsnisme.
Officials in both agenciee say they are
co~ordinating their reviews. (Extracted from
Chemical Week, 18 Fedbruary 1987)

Ihe nev US drug export law

The drug export bill signed by President Resgan
in December 1986 crestes s number of opportunities
for biotechnology companies to increase their export
earnings. GCetting the most out of these
- opportunities, however, requires strategic planning.

Although the nev lsv conteine some smbiguities
it has remedied the inequities ismposed for most of
this century upon US pharmsceutical msnufacturers.
The lav now permite the export of aev drug and
biological products intended for humen or snimsl use
to any of 211 developed countries once the Food snd
Drug Adminiscration (FDA) has spproved an export
spplication. The ststute sleo relaxes restrictions
on exporting partislly processed biologicsl
producte. In fact, onc of the woet importent
decieions that biotechmology cowpany executives need
to meke is whether to export finished or partislly
processed products. Another significant issue is
what etrategy to pureus il the cospsny waats to
export to an ualisted couatry.

Thare are circumstinces when a comspany may de
eligidble to export an intermediate but aot the finmal
oroduct, as well as circumstances when a company is
eligible to export either but shculd prefer to
export the interwediste. BSut what stratgy should a
company pursue if i% wsnts to ship to sn unlisted
country?

The obvious strategies predate the drug export
lav: vigorously pursue FDA approval of the product
for marketing in the US, produce the product abrosd,
or license the technology to & foreigs producer.
But there is nov snother optiom for some products:
seek approval to export uader the tropical disease
provisions of the wev lav.

A drug or biological product that is to be used
in the prevention or trestment of a tropical disesse
may be exported oo wore liberal terms tham other
unspproves products - and exports are not limited to
the 21 countries specified in the law. 1lhese
products may be exported to amy couatry which Fba
finde that the product would be safe and eftective
in the preveation or trsatment of a tropical
disease. Furthermore, & compsny Beed not be
pursuing US ssrketiag approval to export a
tropicasl-disesse product, though sctive pursuit of
dowestic spproval is required for other products.
Because tropical disesses are not defimed in the
lew, FDA has considarsble lstitude in determining
product eligibility. One optionm that is mot
svailable is petitioning FDA to add the desired
country to the spproved list. (Extracted from
Biotechnology, Vol. 5, March 1987)

Ceneral

Biomedical grants for internstional study

Several fellowship programmes for advanced
internationsal study in the biowedical sciences sre
available from the Fogarty Iaternstionsl Center of
the Mational Institutes of Heslth. US scientists
msy apply for support to conduct basic or climical
resesrch st foreign institutions for up to ose
yeat. Support is slso svailable tor two~ to li-week
exchange vigsits between the US ana Hungsry, Polsnd,
Romsnia, Yugoslavia, or the Soviet "Mioa.

Applicents sre required to have a doccoral degree in
one of the benavioral, diomedical, or healtn
sciences and some post-doctoral experience. Yurther
informstion is avsilable frow-the InternacCionsl
kesestch & Awgrds Branch, Vogarty laternations)
Center, NIH, betheesds, Md. 20891. (aDstracted vitn
permission from themical snd Engineering kews,

20 Jsnuary 1987, p. 17. Copyright 1¥87, Americsa
Chemical Society)

Donation for drug resesrch

The transfer of basic research into human
heslth-csre products is the aim of s $7.8 million
collaborstion between Stanford University snd
SmithKline Beckman. SeithKline will comtribute
$5 million for construction of Stenford's nev Center
for Moleculer snd Cenetic Medicine end $2.3 willion
for resesarch support. The center - for which
Stanford hes raised $86.0 willion -~ is scheduled for
completion lste next yesr. 1t will house
departments of biochewistry, developmentsl biology,
molecular and cell physiology ssd the Nowsrd Hughes
Medical Institute unit. (Source: Chemicsl Week,

11 February 1987)

Battelle offers sulti-client bdicequipmenc study

Cosplementing its multi-client proyramme on
bioproducts, Bacttelle’'s volumbus vivision is
offering s multi-client study of che opportunicies
in supplying biocequipment to biotechnology-relaces
injustries. The proyraame will exsaine such sreas
ae nev products and technologies, market sises snd




gro~th rates and timing for market eatry. Four main
cstegories of product will be covered:
bioseparations equipmsent and consumsbles;
iastruments such as DMA sequencers/synthesizers and
peptide synthesizers; cell culture and other novel
bioreactors; and traditional fermentatioan
equipsent. Compsnies may participate in the
programme for $30,000, vith entry to a single
product segment costing $12,000. Details from:
Renate Siebrasse, msnager - operatioans, Battelle
Institute Ltd., 15 Hanover Square, London WIR YAJ or
on 01-493 0184. (Source:

Siotechnology Bulletin,
Vol. 6, Mo. 1, February 19013_"_—

Top scientista predict future drug advance

The most important health problems in the
developed world in the ycar 2009 vill be those
stemming from the aging population, typically
cardiovascular disease and camcer. In the
developing world, infectious disesses and
melnutrition will remain the wesjor killers. This is
the viev of over 200 leading medical researchers
interviewed as part of @ study commissioned by
Bristol-Nyers.

The study points to AIDS, measles, polio,
malarie and hepstitis as being the diseases wost
likely to be eliminated by 2000. as far as AIDS is
concerned, the experts reckon that there will be
over 1 aillion sufferers of the disesse in the US
alone by that time. Six out of 10 researchers sre
optimistic that s safe snd effective vaccine vill be
svailable by 2010,

Wew disgnostic techniques will become
incressingly important in the fight agsinst cancer.
Advances in cancer therapy will vary according to
the disease. Lung cancer vill see the highest
degree of improvement, vith smoking cessstion
playiog a key role. Leukemia and nonNodgkin's
lymphons vill see the grestest advances.

In the field of cardiovasculsr disesse,
blood-clot dissolviag drugs snd other techniques
will eliminste moet coronsry bypsss operations by
the end of the century slthough prevention will play
the msjor role.

The moet promising terget for research in the
central nervous systes ares is incressing the
understanding of the brains'’s woleculsr biology.

The grsstest asdvances sre expected for the trestment
of depression vhile wod impr are expected
in the crestment of Parkinsonism, epilepey snd
tardive dyskinesis (s side effect of

sntipsychotic drugs).

Scientists vorking in the centrasl nervous
system sres agree thst solscular antibody
disgnostics and DNA probes vwill be widely used to
detect conditions like Alsheimer’'s disease st their
ssrliest stages. Treatments which delsy or prevenc
loss of brein neurones during disesses like
Alsheimer's ond Parkinsonisw will pley sa important
role by 2000,

In the treatwent of intectious aisecases, most
of the scientists polled reckon geue-spliced
vaccines hold promise for use by 2UuV. HMalaria
vaccine 18 seen as s top priority tor the cairs
wvorld.

Products from biotechnology wall slso nelp 1in
the treatment and prevention ot cancer, accord:ng to
5% per ceat of the scientists. The vast sajority or
the researchers feel that the risks of gemetic
engineering have been grestly exsggerated and there
is no oeed for stricter regulation.

(Source: European Uhemical Mews, 30 March 1987)

New study on biotednwlo!uccle-\m

Biotech enters scale-up phase:

Biotechnology is entering the scale—up phase of
its development. Investmeats of the order of
$5.1 billion will be required in the US alome, in
the view of Busiress Commmicstions Co., the
Norwalk, Connecticut-based market research firm.

Based on current development projects, s
conservative estimate of average smnusl growth for
the US market is put at 9 per cent tor the remainder
of this century. Ulobally, biotechnology scale-up
projects will totsl $3.5 billion 3urimg Lysv-i¥v0,
$13.1 billion for 1¥91-1995 and 32U.1 billion 1a
1990-2000, according to the WL study, “Scale—wp 1n
biotechnology: s strategic anslysis.”

The industry has yet to controat a number of
criticsl questions, howvever, concerning potentisl
market size for its products, cost of production
plants sad their size.

Although meny observers suggest that _ netic
engineering will be widely uvsed for the prosuction
of high~value products such as pharmsceuticals, BICC
msintsins that gene-spliced drugs vill be produc..
in much smsller quantities than coaventional
products msde by organic synthesis awd thus capital
iavestment on biotechnology projects say not be as
high ss sssumed earlier. On the other hand,
biotechnology products should find wvider spplicstion
than conventional drugs. (Source: Europesn
Chemical Mews, 30 Msrch 1987)

Gene banks for preservstion of plauts

Homsan civilisation is iaseparsbly related to
the vorld of plants., The present population
explosion sccompsnied with rapid industrializstion
snd other processes have threstened our ecoloyical
stability, and sffected plants 12 their qusntity and
variety.

Uug of 2,500,00v different plant species, some
sre slresdy lost and nesrly 4VU,UUU seed plants sre
threatened with extinction. With these fsst
dissppearing natursl resources, their invalussle
genetic varisbilities will also de lost for ever,
vhich, in turn, may put sen's future in serious
danger. Soms varieties of our sctaple crope like

Projected biotechnology scele-up msrket (da)

Averags
1986-19%0 1991-1995 1996-2000 snavel grovth
v World Us world Us$ World rate (2)
Siepharmeceovticels 1410 $ 950 2169 9155 3338 1 086 9
Specislity chemicals 410 1 7% 031 2 693 27t b 1) ]
Agricel twre-reloted/other 180 000 2715 120 20 | 8% 9
Totsl 2 000 8 500 3075 13079 & 733 20123 L

Sewrcs: DBysinsss Commmicacions Lompeny, luc.




tice, vhest, msize, etc., with high yielding,
disease resistance and better asdaptability
characters have been developed from their vild
cownterparts. The naturally occuring plast
opecies in different parts of the world are
geoetic tressuries snd waless the germplasas or
the gesetic potentials of the plants sre preserved,
‘he mew varieties needed to feed the umgry wmouths
cf the world will be far from reslity. Thus,
establish of gemebenks for different crops
snd plents of ecomomic, szientific, sesthetic

and ecological valee is of more importance than
ever.

Objectives of genebamks:

A genebank or germplasa bank (cerwplasm is the
sum total of genes) is a scientific a.stitution for
the exploitation and preservation of plamt gemetic
resources (FCR) collected from different parts ot
the vorld. It is othervise k wn as Cenetic
Resources Centre or GRC. The poteatisl value of PUR
in differemt geographical ceatres of the world vas
first expressed in the first decade of this centery
by a Russism sciemtist, N.I. Vavilov. After the
Internstional Biological Prograame (IBPF) 1964, a
global coscern was raised. The main ocbjectives of
these centres are: (a) exploration and collectiom;
(b) evaluation and storsge; (c) regemeratiom; and
(d) docusentation snd stilisstiom.

Survey sad exploration:

There are three sain categories of genetic
resources: (i) wild and weed species;
(ii) primitive or traditiocusl cultivare; sod
(iii) advanced or bred cultivars, of which the
primitive cultivars are more threstened with
extinction than wild and weed species. Basically,
the msin spprosches im the survey and explorstion
for genetic resour-s imclude the study of
geographical distribution, lccation of danger spots
and search for primitive cultivars of plants based
on importance snd degree of urgency. Based om these
aspects, explorstion for gemstic resources has
slresdy been started is some countries for cereals
like Triticum, Hordeum, Oryzs, Secale, Avena
species; grain legumes like Cicer, Lens, Phsseolus,
Vigna, atc., species; forage crops like Trifolius,
Medicego, Loliom, Phalaris, Dactylis, etc;
vegetables like Cucomis, Raphasus, Dsucus, Solanum
species, etc., some spices snd induetrisl crops
including cil and fibre plants, medicinsl and
perfuns plants.

Conservation snd storage:

Genetic resources of plante sre collected
sither as seeds, pollen grsins, vegetatively
propegsating plemt parts or as plaut tissues.
Coellection veries depending om the nsture of & crop
and comsequently the ssthods for ion sre
specifie.

As seeds sre compact snd essy to handla, seed
collection and preservstion is s common sethod in
the comservation of PCR. Besides, s large quantity
of seeds representing thousends of genotypes of
plant population cem be storved st one place. The
PCR of many crop plante ars comserved by this
process. During sto.sge of gemetic stocke of seeds
two aspecte sre coweidered: (i) long-term storsge
to sveid cost expenses, complicstions and rieke
invelved in growing plante ot frequent istervsls,
ond ($5) ne, or & siniows, amewnt of genetic
slteration in seeds takes place. The sscond sspect
io impertent snd is generslly schieved by
meintaining the woisture content of seeds between
5 te 10 per cent snd the Cempersture at 109C. In
these conditions, visvility lasts for 30 years or
wore. BSuch s condition of seeds can be schieved by

storing them in sealed herwmatic contaimers wvhich
have beea dried to a desired woisture coutent ané
maiatained at the Gesired temperature by
sir-conditioming.

Pollen grains ahov different visbilicy
periods. The group of families noted for the
highest loagevity of polleam grains cousists of
Rosssese, Prismlaceae etc. As im seeds, so in
pollen sowe importaat esvirommental factors such
as temperature, moisture and oxygen pressure
sffect viability. Lowering of amy of these
factors tends to incresse lomgevity. The longest
period of pollen storage reccrded is 9 years at
-20°C for apples. Besides, storage of pollems
st sm extresely low temperature (~180°C to
-19°C) and in liquid nitrogem to rnsere low
moisture coateat iacresses visbility. Mowever,
pollen storage seews to be s far less promasing
sethod {ass seed for lomg-term conservation of
genetic resewrces.

Tropical roots and tubers of differeat plsac:
like ysww, potato, sveet potsto, some aroids, etc.,
are staple foods and importamt sources of calories.
As they are 31l peremmizls sud grows as wnouals and
maintsiidd by vegetstively gropagsted closes,
long-ters storage of their vegetative perts (e.g.
cores, tubers, stem cuttimgs, etc.) is & significant
step towards couservation ot gemetic resources. A
combinstion of different methods like lower
temperature, modified atmosphere, chemical
spplications, etc., hsve been employed to prolong
their storsge, reduce sprowtimg and meintain the
quality.

Howvever, like seed preservation, the plast
tissue culture techmique has slso proved to be s
promising one for loang storage of PCR. In this
technique, the plantlet cas be grown in controlled
conditions from any tissue of the planc. Ia
genersl, ssintsining PCR by tissue cslture technique
has the following advamtages.

1. The spsce required is relstively sasall;
2. MNaintenance is relatively simple and chesp;

3. Propsgstion poteatisl or sultiplication
rate is high;

4. Problems ot genetic erosion of stocks
which csa be serious under tiela
conditions ste sbsent.

Besides, cold storage of woody plent ssterisls
has also been suggested for long-terz comservation
of PGR.

Documentation:

Documentation is the sost active function in
any CRC becsuse informstion sbout the plant ssterisl
gather than the msterial itself is necesssry tor its
utility by the user or other GRCs. ELvery ites that
gres into GRC, vhether s seed colleccion, s living
plent or its parts, 8 dried herbsrium or o
phetagraph, requires thst some records be kept.
That record {» documsentation.

In order to fascilitete description and
communication, description of cheracters has been
coded as scelar informetion snd denoted by soms
nusbere to indicate intemsity ot expression.
Variability of expression of descriptors desling
wvith resctions to pesce and diseases is 1ndicated
a8 'M' tor hyper-semsitivaity, 'L’ for imsuaity,
'K’ for resistance, 'S’ for eusceptibrlity, 'T’ gor
tolerence, etc. BSeversl stradard cosputer
progrsames hsve besn set up for different crops Co
store snd handle informstionm.




World CRCs:

The first CRC of the vorld was established in
the USSR im 1920. In the last two decades several
tegional and isternstionsl GCRCs have been set up in
different countries. The Intermationmal Rice
Resesrch Isstitute (IRRI) established in 1960 inm
Memils, Philippines, has a rice germplasm bank.
Bere, more tham 25,000 varieties of rice gerwplasas
from sl] over the vorld have been collected and are
being maintained. Similarly msize gerwplasms have
been stored st three importan: GRCe. They are the
Intermational Maize and WUhest lapvovement Cemtre
(CIMMYT) im Mexico, the Imstituto Colombiano
Agropecwario (ICA) im Colwmbia snd the Insticuto
Ngciomal de Investigaciomes Agricolss slso in
¥exico. Cermplaswe of wnre than 4,000 varieties of
potato have been collected snd sre being maintained
st the Intermational Potato Centxe (CIP) at Limas,
Peru. There are also a mumber of regiosal seed
storage laberatories and GRCs for different crops
which fenction in collsboratiom vith FAO, and other
GeCs.

Insction over species loss decried st AAAS
Beeting

The sosmusl meeting of the American Associstion
for the Advancesent of Science was opened vith s
varning: The global decrease in forests and
biological species spells danger for sll citizems of
the world.

P.H. Rgven, director of the Missouri Botamical
Carden aud tagelsenn Professor of Botany st
Weshingtom University, St. Louis, vas the keynote
speaker for the week-long meeting held in Chicago.

From swy point of view, Raven felt the
situstion to be extremely ssrious. He outlined a
oymber of strategies that could help etsbilize the
world ecosystem snd reverse the currest trend of
destruction. Besides calling for accelersted
iaternstiona]l development sid and mitigation of

ts on internstional debt, Raven urged that
bdiological diversity be surveyed as a mstter of
wrgent priovity snd conserved to the extent possible
so that future gemerstions v ill have the sost
extensive set of options available to thes. He slso
urged that msodern biotechnology be spplied to
development of new kinds of crops for the tropics
snd subtropics. Tropicsl deforestatiom is
procesding rapidly, alth-igh some recent steps have
been take internstionslly to elc - the destructiom.
At least 40,000 square miles 8:. being cut each year
soe if the clesring wers to contimue st the rate st
vhich it was occurring 10 years sgo, the forest
would be gone in sbout 60 yeasrs.

The wost serious, long-ters globsl probles thet
fs resulting from deforestscion, Kaven says, is the
loss of & large portion of the biologicsl diversity
on Larth vithin & few decades. However it is
viewed, he soys, "1t is unquestionsbly the most
serious problem nf all those thst comfront us snd
the one that will heve the sost lasting
consequences.”

Among the considerstions developed nacione
derive nany saterisl benefits froa the genetic
resourcas of the tropics. Exsmples include orsl
contrecsptives that were for meny yesrs produced
from Mexicon yoms; wuscle relaxants vsed in surgery
wvorldwide thet come from sn Asesonisn vine; s drug
for Nodgkin'e disesse that comes frowm the roey
perivinkle, s native of Madegascar; and the gene
pool of cora recently enriched by cthe finding of »
perennisl wild relative in & mmall areas in the
wountaine of Jaslisco, Mexico.

Only sbout 500,000 species of tropical
otganisns have been nemed, but there sre at lesst
3 willion, end perhape 10 times thet meny, yet to be

discovered. It was difficult to chart the actual
~ate of extinction of tropical organisas
quantitatively, Raven poianted 2utr, dut the
dimensions of the problem can be approxiaatel. For
exssple, 8% 8 minimus estimste of J million species
of tropical orgsnises, snd ssruming that the
patterns of diversity in poorly kaowm yroups
approximate on aversge those of well-kmown oaes, the
susber of species can be deternined that occur ouly
is those forests expected to be severely demages 1w
just the next 15 years or so. For plants, the
figures vork out to sbout 120,000 of aa estimsted
total mumber of sbout 165,000 tropical species.
Just uader half of the total nsumber of species in
the world occur only in forests that are rapidly
being destroyed. (Reprinted vith permissiom from
Chemical and ineering Mews, 23 Februsry 1987.
Copyright 1987, American Chemical Society)

Biotechnology firme report losses

Bictechmology cempssies coatinue to report
losses, as high research expenditure hits prafits.
At the end of 1986 two companies, the Cenetics
Institute snd Cenentech, both pogted met losses.

Gesetics Imstitute reported s net loss of
$4.5 million for the year to 30 November om tevenues
of $19.) willion. In the fourth quarter the company
ve; .tted & net loss of $961,000 on sales of
§ . million versus s net profit of $122,000 on
sales of $5.1 million in the previous yesr. The
increases losses were spparently due to greater
spending on resesrch and proe._ct development, as
well as om group expeasion.

Ia May last year Geoetics lustitute raised
$79 willion via s public share issuve and in
Septewber formed 8 jcint venture with
Burroughe Vellcome for the msnufscture of
biotechuology-based human pharmaceuticals. The
subsidiary plens to smnounce the location of its
esnufscturing and research facility later this
year. The firm's products include tissue
plaswinogen sctivator, granulocyte sonocyte colomy
stimulating factor sad erythropoietin, which are all
in clinical trisls. The company hss also produced a
humsn mscrophage colony stismslsting factor using
recombinant DNA technology for the first tise.

Meaowhile, Genentech Inc. reported losses st
the end of lsst yesr to the tune of $352.2 milliom,
despite ssles improving by 50 per cent to
$134 sillion. This compsres vith s 1985 profit of
$5.6 million. GCenentech, however, says ite
opersting profit more than doubled to §12.¥ million.

The nat loss stemmed from Genentech's decisiom
to take s $305 million charge for the purchase of
the sssets of two limited partaerships which were
formed to finance the group’s resesrch. 4iC 18 hoped
the repurchase will boost earnings by preserviag sll
anticipsted profits trom tnree key products swaiting
approvsl - gamms interferon, tissue plassiuoyen
activetor sad human growth hormone. 1PA slone could
have s ssrket worth some $1 billion. (Sousce:
Euvopean Chemicsl News, 2 February 19%7)

Progr.osis on biotechnology esies

Diotechnology-related ssles are expected to
total $25 billion by thc yesr 2000, including
$15 billion in pharmsceuticels, $5 billiom in
agriculture, §3 billion in chemicals and $2 billion
in foods, sccording to Consulting Resources. The
high stakes involved will probsbly keep compsniss
investing in biotechnology resssrch in 1987, despite
1oeses by seven of the top tem biotechnology firme
in 1986. MNajor drug and chewmical compsnies sre
expected to continue to fund the reseatch.
Biotechnology product sales were up to 81 per cent
of corpovste income, but im no cese did product
ssles cover company expenses. Moet biotechanology




succuss to date has been in diagnostics. Genetic
improvement of crop plants and animals offers
another ma jor field for biotechnology.

Furthersore, the totsl snnual sarket for
biotechnology equipment in Europe will mearly double
in the mext eight years, according to a 3353-page
report by international market researchers, Frost
and Sullivan. The recport, Biotechnology process

lant merket in Europe, predicts that desend will
grov from L127 million in 1986 to resch £233 million
by 1995.

Spain is cited as the market which will grow
the fastest snd it is envisaged that Cormany will
exceed the market gversge in yearly voiume growth,
parslleled closely by the UK. Chemical firms are
said to be purchasing more then €0 per cent of all
products sold, followed closely by the food end
beverage industry. (Extracted from Chemical

Marketing b#ter. 12 Jenuary 1987 and Engineering,
Fetrwary

Sorld Resources Institute sees positive role
for bxoncluoLon in the third world

"Like sny other msjor industry, the serging
biobusiness has & major stake in the sustainable
developuent of the world's matural resources,” notes
8 nev US report from the World Resources lastituts,
“whether or not it recognizes the fact.” At a time
when the dowaside of biotechnology is constantly in
the headlines, with sctiviets like Jeremy Rifkinm
keeping the medis spotlight firmly on the
biotechnology industry in the United States, tkhe WRL
report is designed to help policy-makers think
through both sides of the equstion.

Wricten by Biotechrology Bulletin editor
John Elkington following extensive visits to US
biotechnology companies in 1985 and 1986, Double
Dividends? US Biotechnol and Third World
Develo t Teviewvs the wﬁ under vay in the USA
and conegud«: "Of all the emerging technologies
biotechnology - or the cluster of technologies that
go by that nsme - probsbly has the greatest
long-term potential for promoting environmentally
sustsinable development in the Third World.”
Profiles of compenies doing relevant vork sre
included. Detsils »f the report, priced at $7.50,
from: Dr. Janet Welsh Browm, Senior Associste,
World Resources Institute, 1735 New York Avenue, W,
Washington, DC 20000, USA or on 0101 (202) 638 6300.

The Internstional Scientific Committes for
TPiotechnology (COBIOTECH)

10techno ogy

The Cenersl Assembly of the Internstioasl
Council of Scientific Unions (ICSU) at Bern
(Switzerland) in September of 1986 resolved to
establish sn Internstional Scientific Committse for
Biotechnology (COBIOTECH) and provided initisl core
fuading. Terms of reference for CUBIOTECH are
contained in s report of an ad hoc 1CSU scudy group
on biotechnology and in a draft conetitution.

COBIOTECH has the goal of serving as a focal
group for the promotion of biotechnology for the
benefit of humsnkind snd to provide informstion and
sdvice on biotechnology for the international
community as s whole.

The initiacive for establishing COBIOTECH srose
smong scientists actively engaged in bintechnology
and from disciplinary snd vegional internstiocnel
orgmiretions concerned with the field. They
recogrised the interdisciplinary nature of
biotechnology which involves engineering, industry,
agriculture end sedicine as well ss the besic
sciences. They also recognised the role of 1CSU co
relate science to society end che specisl concern of
ICBU for developing coumrries.

LOBIOTECH i3 to serve as & clesring nouse tor
intorattion on diotechnology-related activities such
as weetings, courses, tellowships, culture
collecticns, data banks, governmencal regulations,
international projects, standards and aomenclature.

The Committee is also to functioo in an
advisory roie, evalusting biotechaology projects om
request from national govermments or internatioasl
institutions and presenting the opimion of the
scientific community to the public sector in matters
that sffect biotechwology.

A third main function of COBIOTECH is to
stisulate activities that result in internstional
co-operation, such as the organization and
sponsorship of scientific meetings, co. erences for
public education, workshops on specifi. copics and
lsboratory traimning courses. The Committee also
will issue appropriate publications.

COBIOIECH is to work in close collaboration
with other ICSU scientific bodies sud natiocusl
mesbers as well as vith outside scientific and
industrial orgsnizatioms having an interest in
biotechnology internstionmslly.

an [mterim Steering Group has been appointes
consisting of Jorge allende (Lhile) anc
Philipp Gerhardt (USa), lsao Karube (Jspan), anc
. Ringpfeil (Guk) as Co-chairmen.

The Interim Steering Group is to organize and
communicate sn agends for the first meeting of
COBIOTECH, invite interested ItSU snd nomLLOU
bodies to designate s representstive to COBIOTELH,
inicate certain activities in 1987, and raise
sdditional interim funding. The Group met on 2 and
3 Februsry 1987, at the Internstionsl Centre for
Cenetic Enginering and Biotechnology of the United
Metions Industrial Development Orgamizstion in
Trieste, Italy.

M organizstional first meeting of the full
International Scientific Committee for Biotechnology
vas held on Ssturday, 13 June 1987, just before the
European Congress on Biotechnology st Amsterdam, Che
Netherlands. COBIOTE(H convened at the
International Centre of the Royal Tropical Institute.

Furtuer information  is obtsinsble from the
following sources:

ILSU Secretarist, 51 »d. de Mountmorency,
Faris vio, Frence. Telephone: 33/1/452>v34Y
Telex: IGEU 630553F

Prof. Jorgs E. A.lende, Vepsrcmento de
sioquimica, Facultad de Medicins (Norte),
Universidad de Chile, Casilla 7U0U6,

Sentisgo 7, Chile. Telephone: 56/2/470~3 U
Telex: UNESCO CK 340258.

Prof. PMhilipp Cerhardt, Michigsn Biotechnology
Institute and Michigan Stste University,

P.0. Box 27609, Lansing, MI 48909, USA.
Telephons: 1/517/353/-1180

Telex: MSUINTPRO 8$10-251-0737.

feed the world's

Scientists seek crops to hel

ungey

Dr. Richsrd Felger sees more in the desert then
®0st people do. Where they see forbidding
desolstion, he sees 8 rich and varied ecosyetes.

Dr. Felger is one of America's ethnobotanisce snd
his specialty is new food crops that could thrive in
those sreas of the globe where hunger is now
ever-present.

A youny discipline that sppesared around the
turn of the century, ethnobotsny hes come into 1Ce




own in the last 10 years. It lies st the conflwemce
of botany end anthropology amd involves gathering
information sbout plants and their wees from mative
peoples, uswslly isolated cultures that have lived
in harmoay vith their saviromment for husdreds or
even thowsands of years.

Ethacbotany’s leading practiomers include
resesrchers at the Harvard Botamical Museum, the
University of Illinois, the University of Arizoma
(including Felger) and the University of New Mexico.

The wost immedistely significamt resesrch ia
ethaobotany is im the srea of sev food crops. let
%u significance goes far beyoad the need for more

As Fel_er puts it, "I'u mot ~1ly talkieg sbost
more food, but crops better adapted to the
envirooment. Right now, ve're chamging the
eavironment to fit & narvow vamge of plants. Ny
basic philosophy is to chemge the crops to fit the
enviroument. Ue'd use fewer pesticides, less
energy, less weter.”

Ethnobotany is often the best svemue Co
ecologically sound mev crops becsuse indigemous
cultures know sbout the plants native to their
regions, plasts that have adspted ssturzlly to those
regions over time and generally dou't veed as much
irrigation, fertilizer or other esids.

Ethnobotanists can learm sbout promising uative food
plants and then figure veys in which to adspt them
for modern agriculture.

Felger’s vork has taken him all over the globe,
but his passion is the desert. Me lives in the
Somoran Desert and from there he rosms Arizons and
Mexico, gsthering the knovledge that has mede him a
prominent figure in ethnobotsuy.

Felger snd his collesgues estimate that local
people have used st least 450 spacies of the Sonoran
Desert’s flors as food.

Otiginally wore of s pure dotanist, Felger
added the "ethno” to his job description when he
encountered the Seri Indisas, an isolated race of
some 5,200 individusls who live in & fev villages
along the Gulf of California.

Felger's vork with the Seris includes
documentation of their use of eelgrass as feod.

Lelgrass is & grain that cospares favoursdbly
with ssjor grains of nutritionsl vslue. What mskes
it special is that it grows in the ocesn. The omly
known grain frow an ocesn plant that is used ss
humsn food, it exists in great mssses along the
coasts of North Americen snd Curasis. Becsuse of
the steggering potentisl, resesrch is currently
being done to develop eeslgrass snd other crops that
can grov on or in saltwater.

Felger expscts grest things of his and others’
echnobotsnics) work. For exssple, ha believes that
the foothill pslo verde, s Sonoran desert plant used
for food by the Seris, is the "legume of the
future.” Tros the Cocopsh Indisns of the Colorado
River Delta has come knoviedge of psimer saltgrass,
which Telger thinks could become an important grain.

But he places the grestest faith in -quu,
which he predicts vill become one of the world's
me jor crops, joining vicel graios such ss vhest snd
rice, by the yesr 2000, (Source:

Agricultursl
Information Development Bulletin, Marc
Ihe effect of ALDS om Evrops

Like a vave oterting vith o decaptively gentle
build~up, AIDS has crashed upon Lurope. The force
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of the impact shows itself both im the risxeg
nusbers of those who have caught the disease sad im
the vigorous resction it has brought from most Wast
Egyropesu govermments. At prasent America atill has
five times more victims in proportica te pepelstien
than even the worst-hit cowsntry im burope. Yet the
complacent notion that this is "ss American disesse”
or sosething out of Africa has been exploded 29
Westers Evrope, and is fast being deflates 22
Eascern Europe-

The epidenic has hit sll of Westers Eurepe’s
larger coustries, Fraace im particuler. It is
proportionstely moet severe in three smsller
states: Switzerlend, Belgium sed Pemmeck. After
sppearing ss vhat seened to be limited darger is
Europe im 1983 - two yesrs after it begem alamming
American doctors - AIDS hes becene one of Kurepesns’
despest coacerns.

People over much of the contisent have come to
see the disesse a8 sessthing that could affect them

personslly, sccerding te the Uecld Neslth
Orgamization’s AIDS—ceatrel specialist,
Pr. Jonsthan Nesn. It is me leager “they” but "

.l'urdium'-hmurict. In Vestern
tum.thpmi-dhpoiti-u-i-hinm
threst (by arguing that AIDG is wet as damyerews as
drivisg & car, and se en) hee pretty well vemaished.
Hcottntm-llmh.mbyud. framk and
repetitive reporting of the facts iate recegaisisg
that this plagus spresds guickly.

As in America, 50-10U times mere Luropeans sre
thought to be infected with the virws thas have dies
or are sufferiag frem the disesse. Accordiag to
Dr. Nenm, the experts thisk that by the end of mext
yesr the mumber of Esropess victiss will have
resched the preseant dmsricas tetal: close to
30,000, which does mot inclede the mwch lorger
sumber of carriers who have net yot developed the
disesse.

The disesse has come te Europe by & variety of
routes. Framce sad Belgiem have clese post-colomisl
links with black Africa; two-thirds of Belgiwm's
cases are mon-rTesidents, predeminently Africams.
The Swiss have Kurope’s highest per cspita rats of
disgnosed cases, officisls ia Berm comtend, becswse
they sre rich esough to travel s let, especislly to
the United States, snd also gt memy fersign
vigitorc. Im both ltaly smd Spsis an everwhelsming
proporcion of victims are drug-users. That
contrasts with the morthers cowntries - Federsl
Republic of Cermany, the UK, Scandinsvia, Molless
auwd to some extent France sgsim - vhere the disesse
seems to have mainly tskes the homosexusl route from
America.

Covatries in the communist part of Eutope
officially report to the WD a mere handful of
csses. These countriss have indeed had less contact
with infected parts of the vorld. They also heve
stiffish cmventions sbout sexual behsviour of ell
kinds, swd fewer opportumitiss to inject themselves
with dtugs.

Still, o videspresd growth of AIDS-testing inm
Zeotern Europe, motsbly of blood-donors and Africam
students, snd an explosion of AIDS committees,
councils and co~ordimsting tesms, suggests that the
communist stetes sre more sffscted than soms of thes
care to sdmit. In Wuagery, the government is
sending informstion leaflets to sll families.

A mnsseage for everybody:

Most governments in Westerm Lurope ore
prepering, or have elresdy lauached, publicity
camapigne.

Testing, or screening, for AIDS nss put




Europesn govermments ie & dilesma. It has been
carried out systemstically among blodd-domers, yet
sovhere are the authorities resdy to meke it a
gesersl requirement. Still less are goveramests
resdy teo list kmowm carriers. That would discewrage
people frem seeking medical belp for fear of being
identified. Calls for the asming sad queramtiniag
of carriers have so for come msinly from frimge
political parties of the far right. By comtrast,
the sstherities are incressingly evercoming scruples
about offering free disposable nmedles to
drug-wsers. Amsterdam picncered this; Spainm is
comsidering isswing them in its prisems.

Ia the huat for a cure, the Fresch lesd the
Surepesn field. The Russions sey desens of their
scientific institutes sre at wvork em sa eclwsive
vaccine. (Extracted frem The Ecemsmist,

26 Jewwery 1987)

Chemical resistamce

Resistance is ene of the clesrest instences of
Dervinisn mstursl selection. Bacteris sre evelving
Tesistance to smtibistics amd imeects resistance te

ticides faster tham wew chemicals sre being

ted. Besistance spresds fres bug te bug
becavse mest of the resistance genes ledge
themoelves io plasmids: omall leepe of BEA thet
becteria swap with esch other. Resistamee is
wenally irreversible. It can slso move betwesn
species of becteria: & harmless soil orgmmion made
resistemt by smtibiotice on s farm cem pass the
resistant plasmid to & strsinm of Salmomella.

Agsin for Dervinism ressoms, the ememy gets
better at developing resistance: - selection
encovrsges the quick evolvers. Five successive
generations of pesticides have passed since DOT wes
first weed in the 1%40s. The time it tokes for the
msmber of species of imsects resistant to esch mev
generation to double has fallea fros 6.3 yesrs for
DOT to ene year for the mewest gemerstiom of
pesticides, pyrethroids. Colorado potato beetles
have besten slmoet everythiag throwm st thes. In
the begisming, it took thes meny yesrs; todsy, they
can best s rev insecticide in & sesson. Neswwhile,
ssny of the insects that eat Colorado beetles sre
::i:l susceptible. Spraying simply emcosrages the

les.

Nere than 450 species of insect are nov
tesistant to DDT. The moot famows is the moequito,
which turwed the World Neslth Orgsmizstion’s
21-yesr, $2 billion campeign to stemp out msleris
into & reut. In 1963 the pregramme had worked so
well chat there wvere only 17 cases of melaris in
Sri Lomka. By that yesr resistance sppeared sad by
1968 the cowntry had sm epidemic of more thanm
1 million .ases.

Antibiotic resistance has yat to produce such s
wedical disaster but it will do so before long.
Dr. Stuart Levy of Tefts Universicty has found that
wore than helf the benign becteris in humsn guts in
Massachusetts are resistaat to at lesst one
entibiotic. Denign bacteria coen pess om resistence
to harmful ones. In the United States, the first
case of penicillin-resistar- gonorrhes sppeared in
1976; by 1985 8,300 csees were reported.

Neltiple resiotence is s new worry. Dr. Levy
has dome experiments rsising chickens on
tetracycline. Within 12 weeks, their gut bacteria
wvere resistant sot only te tetrecyclise, Wut to
seversl other entibiotice as well. In Tensenis,
cholers has evolved resistence to several drugs,
though ouly one wes used. The seme is happening
swong insects. In 1976 only seven species wvere
vresistant to oll five clesses of insecticide; now
17 sre, including hovee-flies, cockrosches end
mosquitees.

Nor is gemetic emgimesring much of a help yet.
The first geseticslly-enginsered creps will heve
gemes conferviag resistamce te herbicides (oo that
fotmers can spray mere berbicide ea mearby weeds),
and vesistance te insects conferred by a gene taken
from bacteria. Beth will simply enceurage resistamt
vesds and bugs to appesr quicker.

The sumber of maw kindes of pesticides amd
satibiotics invented cach yesr hes fallen fast ove:
the past querter—cestury. Betwees 1900 and 1985, wo
sew pasticides were istreduced st all. Nesswhile,
costs have clisbed relestisssly. Symthetic
pyrethroide cest 100 times o wuch in real terms o
develop a3 ¢id MOT (end the bast of cthem,
deltamethria, 1,300 timzs as mmch). The ever wore
zapid sppesrance of resistamce hss put chemical
conpanies in & oqueesze. Thay have less time 1a
which teo recowp grestsr csets, 5o they eaccursge
wider woe, which accelerstes the eppearaace of
resistance.

The chenical industzy mey find a way out of its
dilesma by developing chemicals thet fight
resistance. Vor exasple, Br. Semwel Mertin emd his
colicagues at the Walter Reed Army Medicsl Cemtre in
Washingten, BC heve recently showm that they cam
reverse resistamce in mmlarial perasites te
chlotequine, aa satimslerial pill. They did so by
lesrning frem cemcer cells, which cam slso develep
resistance to drugs. Cancer cells schieve
resistance by decoming mere efficieat at gettisg rid
of the drug end 90 preventing it sccwmmiatiag:
hgwce, the cell cam resist veriows kimde of drug
after being exposed to only oms.

A chemical called verspemil fights this
excretion snd so reverses resistamce. Ia the
lsboratory, it slso works for chloroquine-resistant
malaris. Perhaps ome day it will be possible to
give people pemicillis together with a chesical that
reverses resistascs to pemicillis.

At the soment the osly sasver for both
pesticides an¢ amtibiotics is to wee them
sparingly. This mot omly postposes the spresd of
resistance, but is some csses can hesd it off
sltegether. Aatibiotics, Dr. Levy ssys, should not
be weed ia farms, nor be weed indiscriminstely for
wesks before surgery, awd shupld mot be avsilsble
over the cowater for all sorts of waswitable
silments, as they sre is meny poor cowmtriss. Ia
Nenico, sciemntists have fownd that the amowat of
resistance co-relates nestly with the availability
of satibiotics.

Similarly, issecticides, used carefully, seed
sot produce resistsace. .+ Australis, it is illegsl
to use synthetic pyrethroide .2 Meliothis, s cotten
pest, except dering s 40-d- ;3riod each yesr vhes
the bug is moet vulnerable. after five yesrs of
prohibition, no evidence of resistamce to eynthetic
pyrethroide has appesred is Austrslis. ls the rest
of the world, cottom growers profligste is thei~ use
of the stuff have had no trouble producing
resistance.

In another csse, Dr. Briss Croft of Uregon
State University has persuadsd the chemicsl i1nduscry
to leave off its label amy suggestion that
pytethroids be wsed in summer sgaissc s pest cslled
Poylls., Agsin, vesistance has deem svoides. in
icaly and Last Lurops, which have wsed the pesticids
in oummer, resistance is rife.

Such prsctices sze hard te iatroduce. Verming
wvill survive -~ it cas Dieed plants in the right
rather then the wroag directions but husen heslith
vill suffer. The omly hope is chat genetic
engineering can deliver weapoms tiiat evolve s
fast as the enamy. (Excracted from The KLconomist,
21 March 1987)




Amstralis

DA jtoriag Cogai its re;

Awstraslia's Ministry of Industry, Techmology
and Commexce has completed s report that idemtifies
weys to memage say hazarde ssseciated vith
recombinent DA techmelogy. The report, prepared by
the Recombinemt DMA Monitorimg Committes, recemmends
miner chenges teo the son-ststwiory momitorisg
system. The goveramemt's resctiem te the report is
met expected watil sutwmn this yesr. (Sowrce:

Europeon Chenical Vews, 19 Janvery 1987)
Bangledesh

Bepert em intermatiomal workshep

The Iaternational weckshep om Basic Wolecular
Biolegy and Becenbinsnt DA Techaslegy ergemized by
the Department of Zeolegy, University of Rajohshi,
in collsberstion with the Cemtre ‘st Advanced
Nelecular Bislegy, Wniversity o. : Pumjab,
Pakiscen, wes held st the Laborat ry of Cemetic
Caginesring, Department of Zoelegy, Rajshahi
Gaiversity frem & teo 18 Agril 1987. 7The course wee
designed to intreduce the young and initisted
resesrchers st the pest NS¢ level to mndern
techniques commonly employed in gemetic enginsering
cesesrch. An emphasis vas pleced om those
sethodologies which could be rostimely carried owt
wader locsl conditions and ensbling future
scientists te practice modera spprosches ia their
teaching sad research sssipments.

Ten post-MSc researchers (two were observers)
from variows wmivervsities and differeat Rab
institutions in Bemgladesh participsted ss trainees
in the vorkshop. In sdditiom, fowr scientists fros
third vorld cowntries were iwvited to sttend the
course. The sciemtists fros Sri Lanka, India, snd
Pekistan perticipeted in the course as trainses.
Four experts, three from the Centre for Adveamced
Molecular Biology, Umiversicy of the Pumjsb,
Pakistan, sad ose from the Depsrtmeat of Zoology,
Rejshehi University, demomstrated the lsboratory
work progremmes of the workshop very swccessfully.
Tha experiments plonmed in the vorkshop were the
methods for isolsting DRA (proceryotic) swmd plaswid,
preparstion of competent cells emd transformstios in
E. Coli, wolecular clomning, restriction endonuclesse
snalysis and gl electrophoresis, celony hybridize-
tion, southern blotting end other methods of
solecelsr biology. In sdditioms to courss lectures,
guest professors delivered special lectures on
soleculsr sechamise of DMA repeir, cloming sad
characterization of the dcs locus of E. Coli K-12
snd expression of chc-xully -y-tlunud yesot
ubiquitin gsne under copper metsllthiomein
promoter. The vorkshop vas sponsored by I[SKSCO,
TWAS, the British Council and Rajshahi University.

Cansda

Nev tissue culture plant in Movs Scotis

Besed om Novs Scotis, Cansds, Novs
Biotechnology Inc. plans to exploit tissuve culture
wethods to booet production of & range of plante. A
lack of highbueh bluebsrry plants in Mova Scotis led
the company to experiment vith the propegstion of
blusberries snd scrovberriss and it has since
expondad into 29 dilferemt crops, including spples,
pears, herbe snd ornamental plents. A nev tissue
culture facility due to opes soom ie being built
near Upper Canard, in the Annepolis Valley, with
g:nﬁnl assistance from Cenadsa’s Netionsl Research

eil.

(Source: Biotechnology Bulletin, Vol. S,
¥o. 12, Jewvary e

Denmark
Danish compeny buys inte US tirm

Denmark’s Vovo Industri, s leadiag maker of
enzynes and pharmecesticels, hcs bougnt &
20 per cemt holding in Idetek for $3.3 wmilliom.
Based in Sea Brumo, Calif., Idetek, & smsll
privately owvmed comcerm set up im 1983, has
developed movel tests wsing momoclomsl smtibodies
for application in three bresd areas. Ume 1is 1n
weat 1mspection, such g8 the ideatificstion of the
pathogenic organisme thar cawes (ricRinesis 1s
pigs. amother is iu food smalysis, typically the
characterisation of the bitter coastitweats of
citrus juices. The third is i the evalwstiom of
plant grouth hotwomes. 1ae move gives Novo
production and ssrketing rights for ldetex's
products eutside the US. lovo already has s tese of
some 50 pecple stwdying the spplicstiom of
ssnoclonsl satibedies to humsa disgmestics.
(Abstracted vith permission from Chemicsl sad

Engineering Mews, Co"npt. 16 Februwary 1987, p. 8

Amsrican Chemical Seciety)
EEC

Msz%uuthz' ct_of biotechwology
yithis the =+

Hesbers of the Enrepean Parlisment debsted two
reports em the impect of biotechaology withia the
Commmity during Jemsery.

Dutch Socislist Phili Viehoff warned thst the
EEC will have to sdapt sme revise all its programmes
for biotechmology if dwrope is wot to fall behind
and Japenese efforts.

In a repore, drawm up by the Parirsment’s
Emergy, Research amd Technology Committee, there vas
s csll for sa istegrated policy with sutficienc
tends for this sector. By compsrisom the US spenes
sbout $2 billios eamually, while the turopean
community has oaly spent Eculd milliom
($10.8 nillion) on its biomolecular engineering
progremme in che past fowr vesrs.

The Energy, Resesrch end Techmology Committes
schaowledges the positive ‘results of the first two
Commumnity programmes is Diotechsology which
stisulated transnstiomsl co-operstion sme industry

pport, but points out thst wore than 80 per cent
of propossls for the fowr—yesr research programme
19 mched in 1985 had to be rejected because of
insufficient fumds.

The Committee has called on the Commission to
seC out & list of priorities for resesrch focusing
on heslthcare and saviromsestsl considerations.
Furthermore, harmonizstion of patent laws alloving
innovstions to be treated uaiforsly throughout Cne
Community is expected.

Mote controversisl wss the kuropsan
Perlisment's Agriculture, risheries and Food
Committes’s report on the consequences of the
introduction of biotechnology into guropesn
agriculture. Wnile comcedimy thst birotechnology
will probably sllow the KXl to cut fodder 1mposts
there is s danger that smell] and sedive~sizes
sgricultural enterprises vill dissppear. There
appsared little regard by the Commission for Che
socis]l comsequences of biotechmology. The Committee
hes highlighted s nuaber of problems and tishs that
biotechnology could throw up end is comcerned thst
agricultursl research is becowing concentrated in
the hands of s fev chemicale gisate. Since the
stert of the 19708 gbout 900 seed firms have bees
taken over by the large sgrochesical compenies. "By
the yesr 2000 the seed market vill be m:rollu by
a dogen sesd and chesicel multinationsie,” the




repett warns. Comcern hes also been raised sboct
the ewvirommental risks and comsequences for the
developing mstions, wveraing that commercial
applications of biotechoology are dismetrically
opposed to the objectives of the common sgricwitursl
policy (CAP) and Third World development.

Amother of the committee’'s comcerms is the
effect of biotechmology om the diversity of
smimal and plant species. It is sleo eaxious
that biosthenol preduction should be be ssen
as & solution to the problem of seurpluses as
the permenence of these surpluses wosld be &
precondition for predeuctiom.

Bet serprisimgly, most of the chemical imdwstry
ond particularly those compenies with oil interests
sre slso sgainst the wse of sgricultwral surplewees
for bicethanol preduction. Industry chbservers
estimste that the price of crwde oil would have to
vise te sbeut $75/barrel for bicethanol production
te be econsmically fessible.

Rowever, after debeting 19 smendsents to the
Parlisment’s Energy, Besearch sad Techaology
Cemmittee report and 53 ssendments to the repect
frem the Agriculture, Fisheries and Food Committee
there were mot emcugh sssbers preseat o vete ca the
reperts.

VYetes on the two reports, which assess the
iwpact of biotechmology have mov been postponed.

In sm sttempt to keep to its owa desdline for
the intredeuction of two biotechnology directives the
Evropesa Commission hopes to meet representatives of
Europesn indwstries this mowth. The two directives
will cover deliberate release of gemeticslly
msnipulated orgsnisms and hazard comtrols similar to
the Seveso dirsctive.

Officisls in Brussels are smxious to discuss
EEC plans for regulsting guidelines vith the
Buropesn Committee on Regulatory Aspects of
Biotechnology (ECKAB), a body imvolviag five
Zuropesn indwstry federstions ioterested in
biotechnslogy. Likely to be the most conteatious
isswe is the Commission’s plens for deliberste
relesse gwidelines, vhich will sffect firws
developing microbial pesticides.

The Luropsan Parliseent has called for
stringent testing of potentisl ecologicsl
consequences of deliberate relesse snd hss
requested the Commission to present forecasts
on the structursl end socisl comsequences of
biotechnology on Luropesa sgricultures.

In sddition, the Commission has been asked by
the Parlisment to revise its biotechnology progrsams
to give an effective strategic progresme which
sespects ecological principles. (Source: Europesa
Chemical News, 26 Janusry 1587, 2 February 1987 and

Apr.

ZUREKA comsortium te first 1987
Sio-investeents

CURERA, short for the Luropeun Resesrch

Co~ordimating Agency, s consorciim of
18 continentsl countries plus the Eyropesn Kconomic
Commiseion's emecutive board, has relessed its first
1ist of 37 vesesrch projects spproved for 1987.
Vive of the multinstional wodertskings sre clesrly
in the fields of biotechmology snd sccount for
::r $42 willion in funding. They are described

o,

A breinchild of the French, EURIKA vas crested
in 1985 o0 8 civilien counter-project to the US
invitetion for Curopean resesrch to sid the
Stretegic Defense Initistive. ETUREXA describes
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itself as & wultilateral "inforwmstion cosdwit™ te
promote cross—-fromtier scieatific collsberatica.
Participsats sgree to share expertise amd research
results, but mot secessarily commercial bemefics.
Fends coms frem eech preoject-participsat’s
uember-goversment. Ia additiom, there may be
considerable private-sector comtribeutioms to the
fimsncing, but thease are wswally comfidemtial.

EUREKA's 19 seabers incledes the twelve Common
Market countries and the Ewcopesn Free—Irasse
Associstion s:iates - Awetria, Switzerlesad, Sweden,
Norvay, Finlasd, Iceland. Nem-futepesm parties asy
joiz im am sctivity, but all vo-% msst take place ca
EUREKA territory. About IV per ceat of all projects
since EUREKA*s imceptioa have imvolved
biotechuology; these five sre the lstest:

- Veserssl-disesese diaguesis: A two-year
collsboration between the UK's PA Techmology
Ltd., Roystom, Nerta. and Spaia’s Bickit SA,
Barceloms, te develep momecloasl-smtibody—
based kits for rapid detection of
gonorzhea. There are rewghly 450 differeat
streins of gomorthes; present metheds
require twe to three days of extended
lsboratery saalyeis to disgnose a gomsrrhesl
infection. Research funds — 2.4 uilliea Ecw
(US$2.7 milliem) will be divided sccording
to each participemt’s etake i the project,
70 per cest for Biskit; 30 per cemt for PA
Technology.

= Nammalisa cgll culture: This EUREKA
project aims to develop high-productivity,
smimgl-cell bioresctors for sass prodection
of vaccimes, satibodies, enzymes and
horuones.

Approximetely 25 willioa Ecu ($28.25 million)
will be allocated sloag sstionsl lises: Framce,
43 per cent; Federal kepublic of Germany,

2 per cent; Ltaly, 25 per cent. To date, four
French firms are partic.petisg: Bertsis Cie.,
Paris; the Vandoeuvrs bramch of Freace's Matiomal
Science Resesrch Centre, (LN-28); khime-Poulemc
Recherches, Ssint Fons, lastitet Merieux,
Charhomnieres-Les-Baine. Awstris is represested dy
Immuno AG, Viemns.

= Seper—swmfiowers: Freuch snd Spenish
entities have joined- to develop new
varieties of high-oil sunfl (]
vhich can westher Mediterrenesn climstes.
Participents in the US$4.2 millios project
are; Rhlne-Poulenc Agrochimie, Lyon
(12.6 per cent); 1 ticidse Condor, $A,
Nadrid (72.2 per cent); CIDA (Centro de
Investigscion y Desarrollo Agrario) = the
Agricultural RéD Centre —~ Cordobs,
(15.4 per cent).

The gosl of their seven-year project, says
Rh8ne—Poulenc's seed project lesder,
Jesn~Louvis Arnault, is to cross - vis genetic
manipulation - vild sunflowess that withstand
drought end cold westher, but have lov oii-yield,
vith sore fragile but higher—yisld commercisl
species.

= Root-sywbiosis: This qusdripertite,
US$3 million plan sime to identify snd mess
produce rhisobscteris for satursl growth
promotion snd fungsi-disesse comtrcl in
sunflover, sugsr beet, soy-besn, cors and
vheat. Perticipents sre: DBelgium’s SLS
(Societd Luropeenne és Semsences SA) in
Tienen, sud Plent Genstic Systems WV of
Ghent; Itely’s Societs Zuropes dal Sems,
fome; Spain’e Sociedad Europes de Semillas
SA, Zetagoss; Austria’'s Chemis Lins AC,
Lins.




= arxcificisl temato seeds: A joimt
Pramco-Suiss effort esime to perfect sowmstic
tonsto embryos, which cea be pelleted in &
permeable, biodegradable film to eventually
yield a plant. The project will iunitially
research cwbryogenesis-inducing cell
wmarhers, then explore genetic informatiom—
tramsfer techniques. Ultimmtely, the group
hopes to create encased seedlings of wmiform
size, gemetically protected sgaisat disease,
which can be planted quickly end
economically with couventiomal sgricultursl
drilling equipmest.

The five-year, $3.7 million prograame has three
partwere;: France's Limsgrain SA, based in Cerzat;
Rhine-Poulenc Agrochimie, Lyon; sné Switzerlamd's
Nestle swbsidiary, Mestec SA, Vevey.

The folloving industrisl proposals have been
submitted on a mationsl lev¢l for possible
co~operation wnder the EUREKA label.

The Netherlands

1. Development of biotechmology for prodectiom of
vaccines.

2. Augmentation of the mstritionsl vslee of
feedscuffs derived from agricultural products
for incressed productivity sad growth in dairy
cattle and beef and of foodstuffs for buman
wse, wsing biotechnological processes such as
fermentation and precipitatiom.

3. Development of technology for processing
residusls such as dung.

Denmark

1. Plaat cell culture (A/S Dansk
Gaerings-Industri).

2. Protein engineering (WOVO Industri A/S).

3. High-level technology in plant and snimsl
production snd related industries (Cerlsberg
Research Lsboratory).

Pinland

t. Noot growth inducers snd hormones in plant
engineering (Oriom Corporstion Limited).

2. Applicstion of DNA probe techmology to animsl
and plant disesse disgnostics and improvement
snd commercialisation (Orion Corporation
Limited).

3. Actomstion of liquid manipulstion operation in
genetic engineering, biotechnology, biomedical,
and wedical fielde (Fluilogic Systess Oy).

[ Go:c:ie engineering methods for plants (Kemirs
oy).

S. Development of s method to produce snticencer
anthracyline antibiotics with s streptomyces
strsin modified by genetic engineering
(Nuhtanski Oy).

6. QEnvirommental gss momitoring by biosensors
(Vaisale Oy).

7. Ascigen-entibody sensors for rapid disgnosise
of infectious disesses (Oriom Corporastiom
Limited).

Crescy

1. Production of setabolic products end energy
(cell immobilisstion end bioresctors).
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2. Production of scnoclonal antibodies by weans of
bybridoma immobilization and disrezctors for
sedical purposes.

3. Production of peptides for synthetic vaccines
and as novel reagects.

&. Production of hybrids by mesns of genetic
engineering for agricultural applicaticas.

5. Development of fermeatatioa technologies for
wtilization of by-products (Biv-lellas).

®. Second generation bioreactors for bicsynthesis
and biotraasformatioms.

7. Pheromones (isolation, identificatiom,
synthesis).

8. Plant growth factors.

9. Production of high sdded secomdary setabolites
{pharwsceuticals, flavours, fragraaces).

10, Fusion of protoplasts.

11. Dormancy in plants and optimization of plamt

production (Viroryl $.A.).
Ireland
1. Synthetic seeds: control sand regulatios

systems (University Colleges st Dublin and
Cork).

Portugal

1. Development of seeds by genetic or synthetic
processes.

2. Development of biofertilizers.

3. Utilizstion of nev vegetal protein
oou;cc. (Favorits=Industria, Agro-alemsntar
Lda).

&. Prncess development tfor engymstic products and
immunomodulator sgents.

5. Process development for ;attution uader
supercriticsl conditions to be olied for
sromatics and essenchs (Franco Farmaceuticsl).

Belgium

1. Control systems applied to the field of
medicine (SABCA).

2. Develop of bi ific detection systems
for biological compounds (ARBIOS).

3. Industrislization and sutomstion of in vitro
cultivation (Belgonucleaire).

4. Development of genatic engineering technology
to improve suger beet cultivation and
charscteristics such as resistance to disesse
(virus, would) snd to herbicides (Plant Lenetic
Systems).

5., Genetics of plant varisties in viev ol a
selective reforestation (BIAGKAL).

6. Arcificial seeds (Plant Cenetics Systems).

7, Development of s computsr-sided protein design
systes (Planct Genetic Systems).

. 8 (Oleofine).

parstion pr

9. Production of food products by micro-orgsnisme
(Anwi0S).




10. Comtimwous fermentation resctor techmologies
(including fungi cultere technologies) (ARSIOS)

Frasce i
1. Artificial seeds (Mhdne Poulenc).
2. Aaimsl mass cell culture {Bertin et Cie).

3. :ue regulation of imoculation ia medicine
ELF)

&, Comstruction of “host—vector” pairs leading to
micro-organisms or gemetically wodified smimsl
cells (ORCANSIO).

(Source: McGrav-¥ills Biotechmology Newswatch,
2 March 1987 and Eurcpean Science Nexs,

February 1987)

Pederal Republic of Germany

Gene stwdy calls for laws

The Federal Republic of Cermsny's parlismsemtary
committee on the risks posed by gemetic esgimeering
is calling for the establishment of s legal
framevork for research into end exploitation of the
aev technologies before aress of spplicstiom are
technically or ecomomically feasible.

In its report, which tonk two years to
complete, the 17-wember pariismentsry committee
mshes s number of concrete recommendations for
coming to grips vith the possibilicies offered by
genetic engineering. Among other things, the paper
recommends legal safety guidelinmes for basic and
applied research, the establishment of registratioa
procedures for nev products sad s legal framework
for questions of data protection and wamsfacturers’
liability. (Source: Europesn Chemicsl News,

9 February 1987)

Finland
NASH technique

Finnish Orion Pharmscevtica has developed o
technique called the "Nucleic Acid Sandwich
hybridization” techaique (MASH), vhich mskes it
possible to sccurately identify various organisms
sad genetic structures bssed on the sbsolute
spacificity of the genes. The method has wide
applicstions both in sedicine and in other branches
of science and has been patented vorldvide. Oriom
has nov signed an agreement wvith the Du Pont Croup
on product development snd merketing co-operstios om
the NASH technique, suitsble for the disgnosis of
bhuman diseases, sicrobes and for all cell
idencification. (Source: Biotechnics '87,
Rannover, Journsl No. 1)
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US firm licenses system to Fiamist compamy

Panlabs, Isc., Seattle, has licensed its
"proprietary recombinamt technology™ te Fisanish
Sugar Co. Ltd., Espoo, Finland, for aa imitial ters
of one year. The Finmish firm will use the U
company’s process for emhancing product symtnesis by
recombinant [ilsmentows femgi to increase ocutput of
certain enzymes. Une festure of the Panlade process
that sttracted the Fimns is its method of
transforming a host orgamism, swuch as As illus
niger to systhesize as estyme of imterest, b
enhance its yield by strein isprovemest. Aa
adventage of fuagsl heets is that clomsed gemes ares
integrated into the cell’s c* _omcsomes for grester
stability. Also, & gene of interest produced by s
hest - for example, ome emcoding slpha~smylase - cam
be re-introduced in multiple copy-aumber to incresse
secretion level. (Extracted from McCraw-Hill's
Biotechnology Wevswatch, 16 March 1987)

Framce

Panel set wp to reviev proposals

France has also sade msjor, thowgh teststive,
woves regarding the deliberste release of
genetically modified micro-orgsnisms into Che
environment. Ia Peris, the Ministry of agricsiture
has just set wp & top-lewvel lS—mewber panel of
scieatists “to retlect om the questiom globeily,
review proposals case by case, and weigh the
orieatation of future juriseictioms™ ia the satter.

Chairing the French body vill be Pierre Royer,
honorary president of the Pastewr Institute's board
of directors. The commission was set wp at the
bebest of sciemtists, led by France's foremost
official figure in biotechnology, Dasniel Thomas, who
directs the Ministry of Research’s four-year-old
Biotechnol Impetus Programme. (Extrascted from
McGrav-Hill’s Biotechmology Mewswstch,

TS February 1987)

Public R&D funding for biotechaology

France, like Europe, while possessing basic
tesestch of internstional quality and fame in
numerous branches of biology, has been long ia
evslusting its results. The transfer of sciemtific
sccosplishments fros public basic research to the
private dowsin and its exploitation have come sbout
only partially and leter then in the United States
and Japen.

Various (1} ging ¢ ® do exist
in France sad sioce 1991, oncxuc 8id has besn
given to industrisl biotechanologies through the
promotional "Boos in Biotechnologies” programme.
Excepc for this progremme, soet government
participstion in research snd development 1ia

RED budgets in France
(im millions of French francs)

1982
Totsl public snd private RED budget 74,800
Public RAD budget 42,636

Public RED budget for biotechnologies
Minimal public aid to biotech. RED of industry

183 1% 1%3 1986
84,800 95,000 104,000
48,336 34,150 58,240
680 00 1,600 1,000
36,5 0 57 50

Source: Minietry of Resesrch




biotechnology comes im the public resecarch ceatres
and institutes (the CHBS [Metiomal Centre fur
Scientific Resesrch], INSERM (Mstiemal Lastitute of
Nealth and Medicsl Research], the INBA (Batiomsl
Agromemic Research lastitete], etc).

Incenrives snd nomspecific aid to bieimdustrisl
research include mainly tax-research cradit, aid
te isnovation of ANVAR (Metiomal igemcy fer tix
Inplencatation of Research) and ce-finamced
scholarships. ANVAR credits, becswse of their
wode of distridution, do met help all
esterprises engaged ir octive, high—performence
indwatrial resesrch. It has a budget which,
compared with ether mejor orzamizstioas,
ressins aodest, considering its strategic
waission sad the scope of its task. The crodits
it sllecstes can only cowplete other sessures.

The foellowing table gives the min figures
for the French public BAD budgets sad the share
sllecated te bistechmelogies, which is lew. Public
sid for bietechaclegical resesrch sad developmext in
industry come sminly from the MET end is groemted
chrough the "Prograsme”™ te Premote
Biotechaslegies.” Aid gives by ANVAR is very
little ia this field. Puwblic sid for resesrch
and developuent in the biso—indwstries reprasents
lese tham 6 per cent of the peblic budget
deveted te bistechmologies sad wnder
-0l per cent of the oversll peblic
RED budget.

Frauce boosts AIDS resesrch fumding

Frasce is committing F¥ 100 milliom for
vesearch inte AIDS, 10 times the swewsnt sllocated
last yest. In sdditiom, & wew research cemrce to
define virsl snd immumology treatmvats for the
disense is to be established by Institur Nariomal de
1a Senté et de ls Recherche Nédicsle st the
Pitié~Ssltérridre hoepitsl ia Paris.

Resesrch om retroviruses st the Imnstitwt
Pastewr is also expected to be completed, sccording
to Jacques Chirsc, Framce's prime minister.
Currently Fronce has the higheet aumber of AIDS
oufferers in Europe, ever 1,000.

Nesmwhile, Disgnostics Pastewr has smmouvaced a
awmber of developments in the ALYS disgnostics
field. the joiat swbsidiary of Isstitut Pastesr
and Sanofi hopes to msrhet s test that eetects
ontibodies directed sgainst the NIV-1 end NIV-2
viruses both repidly and simultameowsly. Approvsl
is expected in Framce for a mev test which detects
the NIV-l virws directly by the summer.

Resssrchars at the Freach firm sre comducting
several types of tests om s symthetic RIV-1 virws in
co~operation vith US partmer Cemetic Systems. The
synthetic substitute is based om peptide chewmiscry
which has proved successful on svaileble serum

collections. (Sewrce: Europesn Chewicsl News,
16 Macrch 1987)
Sermen Dewoeggtjc Reppblic

[~ rsuu&u produce AIDS mowoclomal
st {4

The Institute of Clinical Immunology at Leet
Serlin’es Charite hospitsl hae produced sonoclonsl
ontibedics sgainet cthe (NIV) husem impmedeficiency
virwe re-ponsible for AIDS (scquired immune
daficiency syndrome). The Cherite tesw see this s
s otep tovards deoveloping entidody=linked drugs to
combat the virus. The snmounceneat ves sede by
Professor Nuwedigar ven Beehz, head of the ressarch
tesm.

The Cermen Dewwcreacic Republic has s
well-developed ALDS infermation service and wee

-‘.-—

preparee to discuss the Tisks esriier thsa other
socialist cowatries. (3ewrze: HNature, Vol. Xe,
20 Hazrcn 1987)

Boagary

wd Ja si reement for lysime

plaat

A plaat te produce lysine frem gesmeticslly
wodified bacteria is the bigrest simgle foreigm
investuent in Huagary since that commtry permitted
foreign equity participstiom im pertmerships in the
mid-70s. Kyows Rakkeo Kegye Co., Ltd. and Toye Memka
Kaishs Ltd. snd a consortive of Wumgarien
shareholders -~ Bage Nsjds Agricultural ladwstrial
Asseciation, Nedudver, Sstiomal Cemmercisl amc
Credit Benk Ltd., and Crais Trwet, beth of
Budapest ~ put up & totsl of $18 millien te build
the factory in the csstern Nwagariam tovm of Xasda.
The Bungarisns hold U per ceat intetest iam (he
preject; Che balsace of the $A) sslliem preject’s
ceost will be covered by lemg-tern leams rrem the
Intermational Finsnce Cerpexatien, an sfm of the
World sesk. Kyows Rakke will previse preesctieca
techaelogy, snd receive reyalties Lor wse of 1its
macrebial strais. \destce: Movraw-mall's

Biotechwolegy Newswatch, I Barch 1Y

India

Centre for Advamcemesnt of Bietechmolegy

Activities:

The Ceantre for Advencemeat of Biotechmslegy at
Bamgalore, Indis is & mom—profit volwmtary
scientific resesrch ergsuizstion cemmitted te brimg
avareness of the wmique positios that bietechmolegy
occupies in shaping humen seciety in the aress of
hesith, feod, chenicale, envicronment sad emergy,
isdeed it msy turn out to be the bssic pervasive
techmology for the futwre of memkind.

The CA3 is the raswit of & common desire of o
sumber of yowng sciestists sad engisecers from sll
over India, whe vould like to diseamimste
informscion Lo wmiversities, research 1astitutions
and industry on the progress of biotschmology sad
ite relevence to society 14 improviag the qualily et
life with sodest outlays, especially is Che
seveloping countries.

As 8 fivst step the Ual pudlishes s devs
Momitor free of chargs Co acquaiat sciestiste from
resestch issCitstions, waiversities sne i1meustriss
with the latest informstiom on developments is
biotechanology. The CAB has slso published s specisl
Bews Momiter eatitled "Biotechmology im Indis™ which
highlights biotechaology work sctivicies_ at variews
inscitucions ia ladis.

The CAB plame to conduct mission oriented
research on the spplicstion of biotachaology to the
problens of sgricslture, environment, esergy, food,
ete., of spacisl relevance to Indis in collaborstion
with the RV Iastituts of Planc Tisswe Culture at
Bangslore.

Some of the sime and objectives of the Centre
are:

- To stimulste research in the field of
bietachnology andé bioconversien vith regard
te 1te spplicetion 18 Indis;

= Teo promote biotechnoloyy Py orysnising
SymposSia, SOBINETS, VOTRENOPS & . SherC
courses tor the sxcasags of xnoviesgs sne
advences 1s the fiels;

- To create s muclevs for tne duvelopsent of
industries besed on bretecheology;




- Te establish a research sad devalepuent wmit
where spplied bistechmolegy resesrch caa be
crrried owt;

- Teo associste vith satiesal smd/er
isteraations]l dodies commected with
premetion of bistechnsliogy-

Indis comsiders establishing AILS imstitste

The Indisn Cowncil of Medicsl Research (1OMR)
is sdvecsting a Maticssl Iastitute for AIDS for
research snd te treat patiests. By 1 Uarch 1987,
106 cases of infection hod been detected in Indis
ost of 30,000 peopie se far ..-z3sed at 1ONR°s
referral ceatres. At lesst feur maew caser sre
detected every twe weeks.

Because meny of the infected cases sre expected
te develep the divesse, s hospital excliweively for
AIDS is sew comsidered mecessary; existing
hoopitals sre evercresded and are wot equipped to
deal with AIDS petients. (Extracted frem Bsture,
Vol. 326, 26 Narch 1987)

Bew h centre established

In vhat is described ss a wanique cellsboratiom,
the Swedish pharmecesticsl coupany AB Astra snd the
Indisn Isstitute of Sciemce (IISc), Bamgalere, have
joived forces te establish s cemtre for basic
research im gemetic eamgiseerimy snd bietechmoiogy.
Lecsted in Bangslere, the immediste sim of the Astrs
Resesrch and Developmsat Centre is te recrwit s
group of outstanding Indisn sciestists invelved ia
bietechnslegy research in India sad abread. The
long term odjective of the centre is te develep
druge, diagnostics end proshylactics fer swch
tropical disesses ss mslaris and disrrhees, wsing
recoubinent DEA and hybridoms techmolegies. AB
Astra will fead the resesrch while the 118c will
provide the beck-wp imfrstructure and lsberatory
facilities as well as training persemmel. The mew
centre’s director is Prof. J. Remechandrea,
currently director of the protein chemistry division
of Semsntech Inc., USA. (Extrscted frem Business
Worlid, 19 Jewwary 1987)

Japes

J se biotechnol bodget incresses

l; per cent; up for 5.-“5 nra;._zl_‘tt

The Jaspenese govermment hss imcressed ite
oversll budget sllocstions fer bietechmology.
Virteslly all of the govermmeat departaents vith

biotechwolegy intersots sre funding mew programmes
for 1987.

COVERIMENT ALLOCATIONS Millions of Yen I Ia-
FOR BIOTECHNOLOGY 1 I crease
Wisistry of Iaternstiomsl

Trade sad Iaduwetry (MITI) 5400 6100 13
Bietechnolegy section of

"Next-Cenerstion” preject 1200 1232 -6
Biomsse techaelogy

development 1312 876 -33
Bieindustry ssfety 115 167 &5
Organic ecide from petroleve n3 504 3
Sietechnology projects vith STA 149 239 -
Lavge-scsle industrisl weter

vecycling = "Aqua-Rensi~

ssonce 90" 1072 2123 ”

- 17 -

Scl. Tech. Agency (ST2i V00U 12000 2
Techaologies promotion 2200 IV ['3
Cancer, suclear asdiciae 2w 375 e
Inst. Physical, Chemival Research:
Iaternational fromtier
tesearch b 1 § Is6 o7

Lite-science grojects 3 23> -2

Geretic sciemcas W% 1200 10

Cell depesitery 226 Wi 3s
R&D Corp. of Japan:

Bepatitis B. vaccine 1145 1589 39

Super-woecuies; gemerative

gemes 1245 1797 o
Hat. Inst. Radioclegical Sciesces 2390 3257 3
Jopea Informatiea Canter T84 %01 1
Rimistry of Agriculturs,

Forestry snd Fisheries (NAFF) 3100 3200 3
Plant breeding L &9 1
Local bietecimelegy R&D 234 50 9
infrastructure Techmolegies n 421 31
Cene bank 75 L 14 -
Foed techaolegizs 548 121 3
Livestesck $30 408 -23
Ninistry of Eeslth and

Velfare () W0 5000 2
Beslth aad Nelfare research:

10~year sati-csacer progrem 157 1820 le

Lougevity research R 785 L) w

Reseerch on the clderly 1 N zrHw

ALDS 1 3 2w
Biclogicsl resources 1032 7y -5
Mimistry of Bducatiss, Cslture

and Sciesce (MECS) 20000 14100 -
Recenbineat DEA 25 pending -
Aninsl experimeststien

facilities 1557 pending -
Biocsciemce facilities 1113 pending -
Bisscience equipment 1729 2201 27
10~year asti-camcer strategy 8792 88 1

MITI: Althowgh the misistry smmownced that
it vas slovly phasing out biorsactor cesesrch and
cutting its 'Next-Gemeratios Project’ it had &
13 per ceat oversll iacresse in sllocatioms for
1987. NITI hes started s six-yesr plas to isprove
continuous yesst-alcohol fermeatstioa by cell fusios
and recombimsat DNA. It iscreased funds for
bio-ssfety by mearly hslf snd sll but doubles its
three-year-old Aqus Kengissance programms.

STA: lte 25 per cest budget incresse is the
lesgcst smong govermment sgemcies. Ihree projects
vill begin st the lastictute of Physical soe Lhemical
i :sesrch: gemetic structures, recombissst
expression of compoments of the immune. smd Pervous
systems,

MAFF: Evea though MAFF suffersd o & pur cant
budgst decresse, funding of its biotechnolo,y
projects imncreased 3.2 per cent. MNew programmes
include development of ensysatic food comversions
and enzyme productiom by gene splicing snd proteins
engineering; gene mepping, cloming sad chromosome
isolation im r.ce.

MW: The nevly established fimencimg/
investoent syotew will recive ¥ bdillion
($6.4 willion), only s quarter of its imitisl
request. It will offer support to joint corporste
ventures in developmest of phsrmsceuticsls by
biotechnology, drug delivery, Mase | snd II
clinical trisle and gene banks.

Selected budgec items for fiscal 1987 snc 1946
sre compered in the table on the left. Expansion of
biotechnology into mew sgencies, and rearrangemsnt
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of Lime itemw, sccount for di’fecer.es frru th:
previcesly published 1986 budget. (Sowrce:
BcGraw-Nill’s Biotechnology Bewsvatch, 16 March 1937)

Repatitis B vaccine

Meiji Milk Produsts claims that its bhepetitis B
vaccing has passed the World Heslth Organizstioa's
(WMD) safety stamdards. The resnant of DMA in the
vaccine is ooe hundred thousandth of the WHO
standard. The firm started climical trials last
Bovember and plams to begin merketiag the vaccine is

1989. (Source: Europesn Chemical Bews,
26 Jamssry 1967)

Japasese link om biochip RED

Eight leading Japsnese electronics firms sre to
join forces to develop s biochip, the key to the
potential development of orgsmic computers. The
coapanies have been selected by the induatrial
techmology cowncil, sm advisory body to Japan's
Winistry of Isternstionsl Irade and Industry
(MITI). MITI will imvest some Yen 5 billiom in the
wventure over the next 10 years.

The eight firms - Nitsubishi Chemical
Industries, Fujitsu, NEC, Hitachi, Mitsubishi
Electric, Samyo Electric, Sharp ac+ an RED
subsidisry of Matsushits Electric Industrisl - will
set up a comnittee and invite researchers st various
institutions to take part ia the venture. (Sourcs:
Europess Chemical News, 5/12 Jesuary 1987)

Japsa plans to sequence human genome

Japan's Science snd Techaology Agency has taken
ics first formal step towsrds setting up a programme

for sequencing the human genoms.

The agency, in collaborstion with Seiko and
Puji Yilm, has for several years been developing sn
sutometic DMA-sequencing mechine under the
leadership of Professor Akiyoshi Wads of Tokyo
University and ¢ sove to begin processing long DNA
sequences, such as the human genome, has been
expected.

The biotechnology sub-committes of the Agency's
Council for Aeromsutics, Electromics snd other
Advanced Technologies will chart policy during the
next yesr and its working group, composed of fifteen
scientists will drav up s detsiled research
progremme.

Among the issues to be resolved sre the
relative weights to be placed on sspping end
sequercing and the priority of genes sequenced.
Mewbers of the sub-committee snd the working group
wvill vigit the Seike and Fuji Film factories to ses

the swtomstic DMA-sequencing mechine.

There have been suggestions thst sequencing of
the hunss genome should fors part of the luman
Prontiers Science Programme being orgsnized by the
Ministry of Internationsl Trade and Induetry, the
Science snd Techaology Agency and five other
ministries. But Prof. Wada, who chairs one of the
Ffrontiers working groups, does not expect gemome
sequencing to figure prominently im Frontiers,
sithough the development of DNA-sequencing
machines mey well form part of the programme. Tha
presenc fessibility study, om the ocher hand, iz
devoted specilically to sequencing of the hummn

. (Extrected from Wsgyrg, Vol. 316,
26 March 1987)

Bioslsceronice

Tive Japanase government winistries and more
then 50 companies have moved into one key ares of
bioelectronics resesrch, biosensors. Companies like

NEC Corp. and Mitsubishi Electric Corp. are
developing biosensors and see them as
“stepping-stones” chat could lead to “e chip or
coeputer that's entirely organic™.

Although compeaies clsevhere are also moving
iato biosensors, Japar is boosting its investment in
biotechnology slmost twize as fast as the US,
although the US still spends about five times as
wmuch.

biosensors coasist of biclogical molecules (of
a substance such as an cnzyee, antibody or whole
cell) linked to a tiamsducer {~.g. sn electroee or
field effect tramsistor), so that sa electrical
signal is produced when & chemical reaction takes
plece. A 10-{3ld incrzsse in the valve of the
Europesn biosensor msrket is predicted by 1990, to
be $8.6 million.

Mew applicstions of biosensors are coustantly
being found in the field of industrial process
control, Asshi Breweries Lté., for exseple, is
developing a yeast-based biosensor which cam sense
alcobol levels im beer-brewving vsts, to belp comtrel
wneves ferwentations. The probleu has beem that
this slcobol sensor only survives around three days
in the vat, vhereas an economical device vovld need
to last et least s month. Xirin Brevery Co. dropped
its vork in this field and swvitched to vork oa a
sensor which does not use organic msterisl.

Thers is no doubting the groving Japanese
enthusissm for biosensors. Fujitsu is thinking im
terme of s biosensor that could detect chemicals in
fish, to its fresh - Utber researchers
are looking at the use of biosensors to test for air
and vater pollutants. (Extractes from Biotechaoloyy
Bulletin, Vol. 6, Mo. 2, March 1987)

Laser besms to cut DMA selectively

The resesrch laboratory of the Tokyo Iastitute
of Technology has developed a nev technology that
uses laser besms to cut DA selectively sod
efficiently., The third herwonic componsat (35> ma)
emitted by s YAG laser cuts DA vhen it is radiated
onto 8 sixture of slpha-phage DNA snd o
photoreceptor protein composite or semiconductor-
photocatslyst. This technology is designed to
prowote gene therspy, breeding of anisals and
plants, end jndustrial usk of recombinsnc-DiA
technology. (Source: Bio/Technology, Vol. 3,
Februsry 1987)

Monoclonsls detect plant viruses

Japen Pleat Quarantine Associstion (JPQA) hss
finslized a plan for replacing sntisers vith
monoclonsl antibodies to detect viruses in plsnts.
Working jointly with the Ministry of agriculture,
Porestry end Fisheries, JPUa will begin distributing
s monoclonsl agsinst rice stripe virus (RSV),
folloved in 1985 by sn sutibody to southern awsrf
virus of citrus trees. In late February through
early Mszch, lesfhoppers 1n the Kanto sres will be
tested tO determine vhat percentsgs are carrints of
RSV, snd hence predict the size of the outbresk ot
ths rice disecase this summer. (Source:s Mc-Lrav
Hill's Biotechnology Newswstch, 2 February 1987)

Cosmetics compsny to manufscture druge

Shiseido, Japan's lergest producsr of
coswstics, is to diversify into the pharmsceuticsls
business utilising biotechnology. Shiseido
scientists have bees looking inco the use of
biocechnology in the cosmscics sres, in che
bacterisl production of hysluronic scid, the
polysaccharide used ae an eye surgery aid and o
woisturizer in expensive cosmetic cresms, for
instance.
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According to Japsnese press reports, Shiseido

plans to lawach its first therspeutic, an epidermel
agent for trestment of skin disorders in the spring

of 1988, to be followed by analgesics, anti-
iaflammatories and an antifungal for treatment of

athlete's foot. (Extracted from Europesn Chemical
News, 9 April 19¥7)
Sveden

Proposal to develop Swedish biotechnology

During the next tem years Sweden could invest
3.5 billiom kronor into its nationsl biotechaology

programme.

The suggestion is that the State coantributes
the main part of the funding, with additional

support from industry.

The mational biotechnology programme was
developed by s committee comsisting of
representatives frow industry snd research societies
suwch as the Research Cowicil, the University and
Institete Office and the Committee for Techaological
Development vith the aix of orgsniziag the resources
within Swedish biotechnology into a national
strategy in & manner similar to that in which
informstion techaology was orgsamized into a nstionsl
microtechnology programme.

The organizstions that sre participsting in the
Swedish National Committee for Biotechnology have
msintained from the beginning that their current
tesources cannot be used for this kind of
programme. Thers had to be new, "fresh” funds from
the State. The Committee emphasized a couple of
sreas vhere it felt the Swedish capability to be
espacially pronounced snd could be strengthened
further. These vers immmology snd separation
technology.

"White spots” are slso indicated, aress vhere
Sveden is clearly behind other countries. Such an
ares is micro~biology. Other srese considered most
suitable for investment of the Swedish resources
were agriculture, forestry, eavirommeatal comtrol,
health and hospital care as well as equipment.

Furthermore, the Comsittee felt that resesrch
education had to be reinforced. The lack of
competent personnel in Swed busi
look to other countries for their research sad
development. Pharmsecis is sterting » gene
technology company in the United States, Astrs s
developmen: company in Indis, etc.

to

The biotechnology progrsmme hss been submitted
to the Govermment for consideration in the research
and industry-politicsl bills. (Extracted from
Bioteknilk & Biokesi, Mo. &, Novamber 1986)

Cenes_from 10,000 Nordic plancs preserved for
uture generations

Seeds frow more than 10,000 Nordic plants have
been stored in s wmine shaft on the island of
Spitsbergen in the Arctic Ses in order to preserve
their genetic msterisl for future generstions,
sccording to ¢ decision by the Mordic Council of
Ministers. The seeds are placed in glass vials and
stored in s eteel container vith s conetsnt
tempersture of -3.79C. This will protect the
sanples from genetic alterstions resulting frow
exposure to redon, gasmms redistion and radiosctivity.

The MNordic !m benk is ssid to be the first of
ite kind co provids this sort of etorage of seeds

from sll the sost important verieties of cereals end
vegstables. The project started in 1979 vhen the
Council entablished & joint Nordic institute for
that purposs in Alnu{ in southern Sweden. By 1985
the gene bank had collected, catslogued snd stored
sbout 10,200 species.

Y

Scientists 11y req 2,000 samples
from the bank for research purposes. The Nordic
gene bank co-operates closely with swuch counterpacte
ss the Vavilov lastitute in Lemingrad and similer
banks in the Uerman Democratic Republic, the Federal
Republic of Germany, Lsnsds sad Creece.

(Source: 3IP, March 1987)

Uganda

Uganda acts to stem epirdemic

Uganda is to lawnch a tive-year programme simed
at controlling the spresd of alus. Tne Ugancan
Rinistry of Bealth drew up detsils of the programme
with & tess trom the World Mealth Orgeniszatioan.
There have been more tham 1,U00 cases of full-dlowm
AIDS in Ugsnda. In Ksmpsls alone, about 10,000
adults sre thought to be infected with humes
ismuynodeficiency virus (MIV).

Ugands has beem ome of the fev African
countries to desl decisively with AIDS, even though
it is still reeling from the effects of 15 years of
civil war. The Ugsndan plas of actiom could well
provide 2 model for countries such as Tanzenis and
Kenya, both of which have expressed a wish to
establish similer programmes.

Heslth officiale presented their draft plen to
the Ugandan national committee for the preveatiom of
ALDS in Ksmpals in Pebruary. The aims are to start
screening blocd donations throughout tha country,
step up the heslth education prograsme and begin a
proyramme of resesarch into the spresc ot the virus.

ALUS presents s massive problem 1o Uganda. 1ia
one of the hardest-hit southerm districts, Mssaxs,
3V per cent of adults sttending cutpatient clinics
are intected vith the virus. In Kampsla,

13 per ceat of pregnant women are 1nrectes.
Tragically, sbout 5,000 of the babies borm each year
in Kewpala have caught the virus in the wvomb. at
this rate, snd without sny changes in sexusl habits,
slmost every adult in the capital will have the
virtus vithin ten years.

The capital is oot Ugends's worst-hit ares.
Its infection rates are following, with s delay of
sbout two years, those in the south-west of the
country, the part of Ugands closest to the world's
wvorst-sffected aress: Burundi, lkwands, eastern
2gire and the Western Lake district of Tanzania. It
was in the smal]l Ugsndan fishing villages along the
shore of Lake Victoris thsat the prevalence of
"slin”, as Ugsndens call the disesse, vas first
noticed four years ago. The few studies carried out
suggest that s thicd of the people in this part of
the country are already infectCed.

The rest of Uganda is becter otf. in the
northern towm of Lulu, 1J per cent of the people
have the virus. in the rurali west Nils and sukono
districts, fewer than & per cent ere rescting
positively to blood tests. Yet AlLS 1s Deing spread
to relatively untouched aress by two msans.

Une 16 the srmy. Its soldiers are sov mopping
up rebel forces in the rural morth-sast, but wost of
the soldiers cowe fros the hesvily infected southers
regions. An ominous epidemic of veneresl disease in
the northern garrison over the past two yesrs hss
been reported by doctoss vorking st nesrby mission
hospitals. A tesw of Cubsm doctors recently
completed s twc~month survey of AIDS infection in
the srwy: unofficisl prelimimary results sre thst
one soldier in three is infected.

The virus has slso been hitching s 1ifc on the
trucks thet move slong Ugsnda'es mein highway, which
runs from the stricken aress of Zasire, Rvends,
Burundi snd vestern Ugsnda eastwvards to Xenys and
the port of Mombass. Tests by one large freight
compeny in Kempsle found thac 30 per cent of ite




treck driver were infected. Prostitetion is commow

along the route. In one tovm im the Raksi district

on the meia trucking line from the sowth-west, thim
irls camn wo loager get jobs as barmsids, becawse it
18 believed they may have AIDS. Too late:

80 per cest of the barmaide in ome towm were found

to be carriers.

The five-year programme, which will cest
$6.8 eillion, is intended to put bloed—testing kitse
into all 46 govermmest hc.>itals ead to wpgrade the
once excellent Esst Africem Cemtre for Virws
Resesrch.

Uganda has so far had to cope with the epidemic
withowt eny locsl facilities to test for NIV. The
sethorities have had to send all blood samples by
sir to the British Pudlic Nealth Lshoratory Service
at Portom Dowa. Now thet sore funds are available,
this sitwation will improve.

Another difficulty, according to Roy Mugerwa,
who is respounsible for co-ordimatiang research imte
AIDS oa the natiomsl cosmittes, is thet there is o
aeed for wore inforwetion on the ways is which AID
prusents itself in the Africas comtext. "The
current definition is too souspecific. For exswple,
doctors have recestly moticed s lisk betveen ALDS
and teberculosis. About 40 per cest of patiemts
with tubercelosis in Ugands snd Zaire have
antibodies agaiast HIV. The incidesce of
tuberculosis in both countries is risimg fast.
There is s similar tread is Kemyas.

Uganda badly needs funds to finance research
iato such links. But one of the biggest obstacles
facing heslth suthorities is how to get scross the
health education messsge. Sadly, in the worst-hit
sreas of the country, death has proved to be the
best instructor. (Source: New Scientist,

19 March 1987 and The Economist, 21 Merch 1987)

United Kingdom
Programme continues on protein engineering

During December 1986, heads of relevant
departments in British universities and polytechanice
were notified of the Science end Zugineering
Research Council’'s biological initistives for 1987.
These include image i jop (£600,000 a yesr
sllocated for conll support), imvertebrate
aeuroscience (ditto), protein ring (£400,000
s year will be avsilsble through the underpimning
progrsmme, in addition to continuing support of the
Protein Engineering Club through the SERC
Biotechnology Directorate) snd membrane function
(£200,000 s yesr sllocsted to support & preliminary
grsat vound for s nev initistive this yesr).

These sums are for commitment in resesrch
graots, snd represent funds sllocsted to biological
sciences in sddition to the sllocstion for normsl
grants, As far as proteim engineering is concerned,
the vnderpinming snd Club progrsmses hsve alresdy
committed over £2 million im current grents.

(Source: Hg_ge_hn_q_umm_g. Vol. 5, Mo. 12,
Janusry 19

Nev biotechoology centre

University College London is expected to psir
vith the University of Birmingham in » separate
viotechnology initistive. The two cempuses are
slated ss joint headquarters for & nev UK
Biochewmical Lngineering Cencre focused om product
tecovery, sdvenced bioresctor control techniques and
cther sspects of bioprocessing. Still evelving, the
plan is for the Science snd Inginesring Research
Council (SERC) to provide core lum‘{:, for work
tinanced in part by contrscts vith ustrial

compomies. Total fusndiag for the fowr-year
programme is anticipeted te be between £2.) milliom
and £3 million, though all specific projects will
have to gr thtough SERC'S mormsl retereeing
machinery before being appreved. (Axtracted from
Bie/Techmolegy, Vel. 3, Februwary 1%7)

Goverament stwdies ALDS vaccime research
pEogranne

With an amawel budget that wveuld scom be
£1C milliom, it wowle ba possible to orgsmize ame
d.rect sn effective AlDE vaccine ressarch programse
is the United Kingdom.

The claim is that of the NMedical Research
Council (MEC) whick has devised the bluepriat of

swuch & plam, currestly being stuwdied by govermmeat.

The p2lsa owtlines s strategy that will give the
council extra AIDS fwading of £2.5 williom im the
first year, rising to £A-6 milliom in the second and
then £10 million before the fifth year.

In the written evidence to the committee the
MRC hod claimed: “We believe that the UK has the
scientific capsbility for mmking a decisiva
countribution to the development of am AIDS vaccine
provided that s politicsl lesd is givem and that
swbstsntisl extrs fumding, outside the Scieace Vote,
is forthcoming. A number of distinguished
sciemtists in the UK have expressed & wish to take
pert ia & progresme of resesrch to develop an alds
vaccine.”

The paper paints s gris picture. To setermime
the behaviour of the disease, groups of intectes
individuals need to De studiea for another 2V years
or msore, concludes the MEC. A oev Sritisn programme
to find a vaccine should be mounted snd the Nkl
wuld speedily allocste the fumds chrough its
wechanisms for ‘specisl project gremts’.

The MRC, which created s working party on AIDS
sbout four years ago, has sioce provided eight
specisl grants for AIDS research from its own funds
snd has diverted resources st its own estsblishment,
the Clinical Resesrch Centre.

The council wes recently svarded an extrs
fl willion s year to psy for further AIDS research,
Additionsl resesrch is Africs, wvhere the MRC slready
supports projects in the Cembis and Zsmbis, is now
aleo expected to be financed. (Extracted fros
Nature, Vol. 325, 19 Februsry 1987)

Shell expands genetic emginsering activicy

During the coming five years, the Londov-based
Shell Internationsl (hemical Co. will spend
$20 willion on biotechnology resesrch in
agrochemicals, seeds, and relsted sreas. kesesrch
vill cover a wide sres, vith esphssis ou developing
genetically wodified seeds leading to plant
varieties incorporsting novel built-in
charscteristice. Much of the vork vill be carrisd
out st Shell's Sittingbourne Ressstch Centre nes:
London, where sore than $100 million has been spent
to dsce on biotechaology prograsmes. Additiovslly,
shell is spending some $20 sillion sunually in the
UK and elsevhere in the sres of plant genstics.

(Extracted frow Chemicsl snd Lnginesring News,
19 Janvery 1987, p. 30)
University news

The University of Reading hes ma-ged 1ts
departments of horticulture, botsny, snd
sgricultural botany to create a nev Sch.ool of Plsat
S$ciences that will embrace crop development, plant
breeding, germplase conservetion, and research iato




plant discases. Staffed by 73 sciemtists amd
techmicians, the School iscludes a coacracts
group vhose role is to forge stromg lisks with
industry.

Mesmwhile, in Guildford, the University of
Surrey is plamming s mew cytotechmology laboratory.
Funded joiatly by the Wolfsom Fowndstion, the
University Craats Committee, snd Serrey Umiversity
itself, the project will give Geildford a
semi-industrial-scale pilot plamt vith six 100-litre
bioresctors howsed in a building switable for the
production of putative therapsutic amd prophylectic
agents for testing in snimsls snd humens. The
laboratery is due for completion in September 198).

Further north, at the Umiversity of Buckinghes,
the mev Clore Laboratory for the Biological Sciesaces
has been opened. Tuenty years sfter the first
otudents srrived st Buckisgham University - the oaly
UK college that does mot receive direct govermmest
funding = it has resolved te expend its ceverage of
life sciences into physiclogical biochemistry.
Directing both resesrch and teaching wvill be
Professor Aane Beloff-Chain, widew of
Sir Ermet Chain, vho in 1945 shared s Nobel Prize
with Alexsnder Flesing end Nowsrd Florey for the
development of penicillin. $he will continee the
work on disbetes, obesity sad relsted topics that
she purswed at Imperial College, Loadoa.

(Sowrce: Bio/Techmology, Vol. 5, Jamwary 1987)

United States of America

¥SP promotes tesm work im biotechaology

Stimslation of wultidisciplinary research in
biotechmology is the goal of an $8 million
Biological Centers Program established by the US
National Science Foundstion. Two types of centres
are planned. The first type, Biological Facilities
- Centers, vill provide uvmiversity departwments with
high-cost instruments thst cem be shsred for
bioscience resesrch. The second type, Biologicsl
Resesrch Centers, will support large-scale
multidisciplinary resesrch, poesibly including
instrumentstion development. Fscilities Center
svards generslly will sverage $500,000, while the
mote complex Resesrch Center swards will typicslly
be $2-4 million. (Source: Chemical Wesk,

7-14 January 1987)

*Ice~winus’ field trisl

The US Eavironmentsl Protection Agemcy (EPA)
reinetsted two experimentsi-use permits to Advanced
Cenetic Sciences (AGS), Osklend, Calif., to
field-test ice—wminus bacteris -~ genetically
engineered streins of Pseudomonss syringse end
Pseudomonss fluorescens bscteris that lack the
1cenuclesting proteins of the natural species. If
the company can geC State snd locsl spprovals, it
msy conduct outdoor tests in Celiformis st two sites
in San Benito County snd st one site in Contrs Costa
County to ses whether the ice-minus bscteria protect
stravberries from frost dsmage. The orgsnisme sre
being trested as wmicrobisl pesticides and if the
tests go forvard, cthey will be the firet officislly
ssnctioned relesses of gensticslly engineered
bscteria into the stmosphere. Permits grented AGS
in November 1985 vere suvepended when EPA discovered
that the compsny hed tested the bacteria outdoors
wvithout permission. (Source: Chesicsl Week,

25 Februsry 1987)

EPA given firet data on bioengineered bacteris

A company sesking to field-test geasticslly
angineered micro~organiome hes subsitted s
premenulscture notificstion (M) to the US
Environmentsl Protection Agemcy, ss is mov required
under the Toxic Substances Control Act. This is the
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firsc PMM for genetically slitered bacteria eader the
toxice law to be subject to EPA's sev biotechnology
policy. Tbe policy requires & Pt becawse the
orgatisms sre cousidered to be nev, and being
developed for commercial purposes, amd are to be
released to the eavironmemt.

A Cambridge, Mass., biotechmology ¢
BioTechnics Internstionsl, intemds to field teu
three gemetically ecugimeersd strains of Rhizobium
weliloti at its Chippew: Agricultural Statiom im
Pein C ¥y, Wi in. The maturally occeurrisg
soil orgamiss enhances nitrogen fixatiom im
alfalfs. The firm believes its altered strains have
better nitrogem—fixing properties and csa eshaace
alfalfs yicles as much as 15 per cemt. (kxtracted
from themical sna Engiweering Mews,

23 Februsry 1987, p. 28)

Guayule demonstratios plsat

Eagineering has beges o8 a L5V tomper—year
dewsastration plaat to extract matural rebber from
the gusyule shrub. Laginesriagy swd coastructios of
the plast is being csrried out by Drave Eagiseering
wader & comtract avarded by Firestome Tire &
Rebber. The project, supported by USDA and the
Department of Defense, is intended Co spur
developuent of a dosestic nstural rubber isdustry.
To be located st the Cila River Indisn Commuaity
just south oi Phoenix im Sacstom, Arig., the plast
vill employ proprietary process techmology developed
at Firestone's cemtrsl resesrch lsborstories.
Coustruction is scheduled to begin im March.
(Source:

Chemical and Engineering »
9 February 1987, p.
FDA panel urges sales of anti-AIDS drug

An FDA advigsory cosmittee has voted 10 to 1 to
recommend that the experimental drug azidothysidime
(AZT) be sllowed to enter the market as the first
sedicatios available by prescription for scquired °*
imaune deficiemcy syndrome (AIDS). The cosmittee’s
recommendation is expected to carry hesvy influence
wvith FDA, Mo » Che facturer of the
sativiral, Burroughs Wellcoms Co. of Morth Csrolins,
is planaing to trestrict sales to pstieace with those
types of AIDS cases in which AZI has baen showm to
be safe and effective. la,s clinicsl trisl
conpleted last summer, AZI vas shown to bolstur the
ismune sysces snd prolong the short-term survival of
AIDS pacients with Pneumocystis carinii pwevmoris.
The drug slso improved the conditiom of patiente
vith AIDS related complex (ARC), s less severs
condition. AZT is mot comsidered s cure. lowever,
in snother prowising development this month,
resesrchers Robert Ysrchosn snd Ssmuel Broder of the
Nationsl Cancer Insctitute foumd that AZT msy
reverse -~ at lesst temporsrily - sowe of the
dementis snd other neurological disorders sssocisted
wvith AIDS.

(Source: Chemical snd Rogineering Nevs,
26 Janusry 1987, p. 177

Biologicsl ceantres programme set up

In keeping vith its effort to expsnd
intsrdisciplinary resssrch, the US Nstional Science
foundetion (NSF) is setting up an $¥ willion
biologicsl centres progremme for resssrch in areas
isportast to biotschaology development. The
progresme will comsist of biologicsl facilities for
depercoentel ¢ ch funded st sbout $5U', 000,
ond biological resesrch centres for larger—ecale
efforts thet will be eligidle for avards of vp to
$2 million. Viret swerde will be msde ia 1988, The
deadline for propossls tor the emsller facilicies
vae | April; for the larger research centres the
desdline is 1 August. Applicsnts are urged to
contact NS7 before submitting proposals.

(Source:

Chemical snd Laginsering Wevs,
12 January ' P-

ing




Synergen and Du Pont sign agreement

Synergen, Inc. of Bowlder, Co., and E.1. du
Pout de Newours & Co. have signed an agTeement to
jointly develop therspestic wses of an angiogemesis
factor first cheracterized by Synmergen im
collaboration with scademic researchers. The
protein will be investigated for ite potential im
the trestment of significaat cardiovascular
conditions end neurologicsl disorders ss well as for
other human pharmsceutical applicstioms.

The amgiogenesis factor, a human protein
produced using recombinant DMA techaiques, has been
shown to induce the formetiom of mev blood vessels
snd to stimslete the production of certain enzywes.

During the project’s initisl phsse, smticipated
te require 18 monchs, Sywergem will comtinwe its
investigations of the physiological role of the
protein and will develop & commercisl process for
its preduction. Du Pont will wedertake preclismical
stwdies of the potentisl therapeutic effect of the
protein sad will provide 1.5 milliow of resesrch
suppert to Sywergen.

The second phase of the prograsse will focus oa
clinicsl trials wod obtaining regwlstory spproval
for the most promising applicatiomns of the
sngiogenesis fector. Shouléd D Pomt beliewe inmitizl
results wurrent, the sgreemest cslls for the
expenditere of spproximstely $17 millios for
development, initisl clisical testing and
preperscion of regulstory swbaissicns. Considerable
fending for this phase will be provided by Du Poat.

Upon filing the first New Drug Applicatiom with
the US Food and Drug Admimistration, the parties
would form & commerci | vemture with Synerges
retaining msnufscturs ig rights snd Du Pont
responsible for merk:ting sctivities. Profits, as
well as sdditional enpenditures, would ke shared
equslly by Synerges and Du Poat.

Symargen retains sll rights to topical
spplication of the angiogenesis factor to promote
vound hesling. Evaluation of the protein in enimsl
sodels for the treatment of surgical inmcisions, skia
ulcers, burus sud bed sores bas already begum.
(Source: Company Nevs Release, 3 February 1987)

Union of Sovist Sociaiist Reeublics
Catele fodder

sStrav can be converted to cattle food by
cooking it under pressure sccording to L. Ernst of
the All Union Lenin Academy of Agricultural Sciences
(Moscow). This converts indigestible
polyssccharides to simple sugare. Conventiousl
grinding snd steaming softens the stews, but does
not improve mutritionsl valus. The proceseed strav
con be stored for up to one week in summer without
going wouldy. Animsle fed the sugsred strav gained
veight faster, snd dsiry cattle gave 12 per cent
more milk. The cost of installing the needed
sutoclave could be paid back in one ysar. Peat
wests csn also be converted to feed by drying the
pest snd wsing the left over pulp and liquid to aske
s feed supplement by hesting under pressurs.
(Extzected from New Scieniisg, 1| Jemusry 1987)

C. RESTARCE

Research on hymen genee
ni k_ DNA to fight cemcer
Chemists st two New York City universicies have

found chet ancicancer drugs called sitomycins act by
erosslinking adjacent strands of deoxyribonucleic

acid. Confirmstion of this losy-suspected wode of
sction may lead to desigm of similarly actiayg
synthetic agents. The imvestigators' predictioa
that oxygem blocks the crosslinking sechanism 18
comsittent with the kmova greatest effectiveness o
sitomycing im suck oxygen-poor eaviromments as solie
tumor cells.

The vork wvas dowe by chemistry professor
Karis Tomasz at Humter College of the Uity
University of Mew York, vith senior research
assistant Roselys Lipsen smnd graduste studemt
Domdapati Chowdary, sad by orgamic chemistry
profi Koji Nakaaishi st Columbia University,
wvith graduate stwdeat Cregory L. Verdine and
postdoctoral fellow Jan Paviak. They were supported
by the Mstiomal Instituwte of Health.

The collsborators showed that activated
witowycin C forws -rosslinks between adjaceat
strands both of a double-stranded, synthetic,
slternsting copolymer of deoxyguanylate snd
-cytidylate [poly (dG-dC)] and of DEA from the soil
bacterium Micrococcus luteus. They further
demonstrated that mitosycin crosslisks DMA by
resction at tvo parts of the drug molecule with the
2-amino groups of differemt guanime residues.

la sddition, the resesrchers isolated the same
crosslinked units from liver cell DNA of rats that
vere injected vith the drug. This last fimding
indicates that the crosslinking sechanisas tunctious
in living ssamals as well as in the test tubde.

Ooe key to the Nunter/Columbia success vas use
of sodium dithiomite to sctivale mitomycin C. Ia
the past, vorkers in the field had used cacalytic
hydrogenation or engymic reduction to mimic
metabolic activation. Activation is probably
enzymic in the body, but test-tube experimeunts
failed to turnm up products derived from crosslinking.

Towass snd Nakanishi suggest that the
difficulty vas kinetics. Residusl oxidized form of
the drug say have desctivsted the teduced form after
the reduced form had rescted with only one DMA
strand. Dithionite reduces mitowycin C rapidly snd
completely, leaving no residusl ozidised form.

One indication of the,sdduct structure case
fros its ultraviolet spectrus, vhich looked like s
superposition of sepsrste spectra of gusnosine and
the sitosene aucleus of the drug. Ratios of pesk
intensities indicated one mitosens snd two guanosine
soieties. A Cotton effecc st one guanosine pesk
location in the circular dichroic spectrum sugyested
that the two guanosine groups vere close to ons
snother.

The Hunter/Columbisa tesm used computer-assisted
wodelling of the complete crosslink of UNA Dy the
drug. For this, they used & moleculsr mechanice
programme developed by organic chemistry professor
W, Clark Still of Columbis.

The chemists entered data frow Brookhaven
National Laborstory for the x—-ray crystal structure
o . known double-stranded polynucieotide with
10 ~ucleotides in esch strand. Then they sisulaced
s crosslink by mitomycin between gusnine groups in
adjscent strends. The resulting sodel showed that
the sitomycine wolecule fits nestly iato wvhat is
cslled the minor groove of the DNA doudle helix with
minimal distortion of DNA bonds swnd bond angles.
(Abstracted with permission from Chemical and

Engineering Mews, 16 March 1987, mti‘hc 1987,
ﬁ!ncm d

emicsl Society)

Chesotherapy resistance

Cancer cells develop reeistsnce to cancer érugs
by sowe genetic changes and & epecific cell
protein. All cancers have the potentisl te sevelop




resistance, according to P.V. Wolley 1II of
Georgetown University, Washiagton D.C. Some cancer
cells are inherently resistant to drugs. Colon
cells, for instance, sre regularly exposed to toxins
in digested food and are therefore wore resistant
than other normal cella to chemotherspeutic agents.
The cancers that arise from colom cells tznd to
maintain that property. Cancer cells cea also
acquire immunity, generally through gene
ssplification, according to R.T. Schimke of Stanford
University. For example, methotrexate acts by
inhibiting the enzyme dihydrofolate reductase (DHFR)
needed in DMA synthesis. Multiple copies of the
DHFR gene have been found in tumors resistant to
methotrexate. So resistant cells are slways asble to
meke enough DHFR to function. Other processes that
block DMA synthesis can mmplify genes

spontanecusly. The extra genetic saterisl say come
from dying cells, unequal distribution of genetic
ssterial at cell division, or overreplication of a
DA segment.

Another resistance mechaniem imvolves
p-glycoprotein, vhose function is unprovem, but
which may carry lethal drugs out of cells before
they are harmed. High levels of sorcin and
epidermsal growth factor have also been obeerved in
cancer cells. Some cancer cells mey slso become
resistant by producing higher levels of &
DNA-Tepsir enzyme to overcome dssage done by
DiA-demaging cancer drugs. Streptomzotocin,
isolated from fungi, may block the repair enzyme,
sccording to L.C. Erickson of Loyols Medical
Center. Further sdvances in chemotherapy depend
on much better understanding of the nature of
cancer cells.

A drug used to trest csrdisc disorders can also
reverse scquired drug resistance, s probles common
in patients with cancer of the lymph nodes,
sccording to s report by two researchers at Colorado
State University (Fort Collin-): Deonis W. Macy, &
professor of veterinary medicine, and
Stephen J. Withrov, a professor of oncolcegy. The
drug, verspeail, is a calciumblocking sgent used to
trest angina. Teets in dogs have shown that the
drug, wvhen administered late in the course of
trestment, renders ¢ cells ptible to drugs
to vhich they had become immune. The Colorado
vesearchers are currently administering verspsmil st
the on*et of trestment, hoping to prevent drug
resistance from occurring at all. Drug resietsnce
is ssid to be the major resson why many cancer
patient. succumb to the disessc sfter going into
remission for seversl monthe. (Extracted from
Science News, Vol. 131, 3 January 1987 end Chemical
Week, ebruary 1987)

ics used in testing for

carcinogene ltz

Computer graphics could make redundant meny of
the tests thst scientists carry out on snisals to
see if chemicals causs cancer. A nev method of
wodelling compounds on computer will make it
possible to screen nev druge, for exsmple to
check wvhecher they cen distupt s cell’s genstic
materie’,

In many cases, & chesicsl bscomes cercinogenic
only after biological sctivetion in che cell.
Researchers st the University of Surrey heve
deveioped & technique that sllows thes to predict
wvhether such sctivation will occur. They have shown
that s solecule’s asbilicy to fit the sctive site of
on ensyme found in o1l snisel celle csn predict
wvhather the molecule can csuse csacer.

The tesm, led by Dennis Parke, professor of
biochewistry, has used the nev mathod to test nesrly
200 compounds. They found that they could divide
the chemicals sccurstely into cercinogens and
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noncarcinogens vith 95 per ceat accurscy. Chemicals
cthat wvere difficult to classify wers those koowm to
be weak carcinogens.

The enzywes that Parke's tesm hss been studying
are the cytochromes ph48, closely related to another
family of enzymes, the cytochromes ph50. Both
femilies are found ia all snimsl cells.

The role of the cytochromes pA50 is to help to
eliminate chemical cazcinogens from the cell. A
process of oxygenation, catalysed by cytochromss
ph50, converts the carcinogen imto a product which
then reacts, or conjugstes, vith other molecules in
the cell, ending up ic & harmless, soiuble fors
which can be excreted vis the kidneys.

It the chemical carcisogen comes into contact
with cytochromes phé8, however, s different chain ot
events begins. Lytochromes ph4S syaim catslyse an
oxygenstion resction. But this time, am active
product results. This form, instead of comjugating
with othe: wolecules,remsins in the body where it
can imteract with DA, so causing camcer.

There is evidence that genetic, dietary and
enviroomental factors may be importaat is raising
levels of cytochromes phéS.

Aserican studies have showm, for exsmple, that
some strains of mice have & greaster sbility to
convert csrcinogenic chemicals into toxic
intermediates, by inducing higher levels of
cytochromes phs8. Diet is slso importsat. People
wbo est plenty of fresh fruit and vegetsbles tend to
have lower levels of cytochromes ph4B. Seoking is
another factor, as shown by work on pregnant womes.
Normally, neither cytochromes pé30 nor
cytochromes ph48 sre present in the placenta. But
if the vomsn emokes, cytochromes phsd develop in the
placenta. Further in the future, this wvork may have
implications for the preventios of ceancer. It may
be possible to design molecules that will fit in the
sctive sites of cytochromes phsl and block thes.
This would mesn that these enzymes would no longer
be available to sctivate chemicsls into their
carcinogenic form.

In the meantime pharmaceuticals companies that
sre developing new drugs will be sble to screen out
compounds likely to dbe carcinogenic, greatly cutting
the number of drugs that go om to be tested inm
snimsls. (Extracted from Mev Scientist,

26 February 1987)

Research links cancer and hormone receptor

Two groups of researchers, have independently
found a link between cancer snd the receptor for
thyroid hormones. The resesrchers find that the
protein product of s normsl gene closely relsted to
8 cancer-csusing gene called erb-A seems to be o
thyroid horwone rsceptor.

The group st the European Moleculsr Biology
Laborstory in Heidelberg, and st the Pasteur
fnscitute in Lille, France, studied the systes in
chichens. The US tesm included scientists st the
Howard Hughes Medical lastitute in San Dicgo, the
Salk lastitute in San Diego, eus st the San
Trancisco and dan Diego ‘smpuees of the University
of Calitornia. These researchers studied Che humsn

Both groups stucied the gene product of s
proto~oncogens cslled c-erb-a which is closely
related to s cancer-csusing gene, of oncogens, found
in viruees and celled v-grb-A. This oncogene does
not by itself ceves tumors in snisale, but it
enhances the ability of other viral oncogenes, such
as v=grb-B, to transform a type of bone sarrow
cell -~ an erythroblast - into a cencerous cell.




BSoth groups cloned and sequenced the c-erbdb-A
gene and its protein product. This proteia product
resembles, but is not idemtical to, certain steroid
hormone receptors. Siace thyroid hormones sre
thought to interact with cells in a vay similar to
the vay sterovid hormones do, the similarity led the
Califormia resesrchers to suspect that their protein
vas & receptor for thyroid hormone. The European
scientists resched the same conclusion by moting the
wide distribution of the proteia ia differeat types
of cells (also true of the thyroid hormome receptor)
as well as the similarity ia soleculer weight of the
geme product amd the thyroid hormone receptor. Both
groupe coufirwed their hypothesis by showimg that
the thyroid hormone triodothereomine (T3)
prefereatially binds to the c-erb-A geme product.

The finding has s aumber of interesting
implications for understandiag the role of oncogemes
in cancer. (Abstracted vith permission from
Chemical and ineering News, 5 January 1987.
Copyright 1987, Americsn Chemical Society)

Cancer reversal hormomes

Tesns of Dr. Dom Metcslf st Melbourme's Walter
and Eliza Nall Institute and of Professor Leo Sachs
of the Weizmana Institute in Israel isolated s growp
of hormones with the ability to transfors myeloid
leukaemia cells in mice into mormsl mature cells.
Resesrchers is the US sod Japen hsd cloned the gene
for the similar human hormone, and trisls om smimais
snd people vill begin soon. The bormomes are part
of a family called colomy stimulation factors (CSF)
which control white blood cell formation and
function. They might also be applied to regemerate
booe marrow damsged by cancer treatment.

(Source: Journal Mo. 2, Biotechaics ‘87, Hammover)

Turning satibodies into cstslysts

Using & mew biotechnology tool, two resesrch
g'oups have recently endowed one type of proteia,
satibodies ("abs™), vith the chemical properties of
snother, enzymes. The resulting “sbzyme” process is
nov being studied for commercislization by ICEN in
Rockville, Md., and could result in & simple snd
efficient nev wethod of designing and producing
proteins for cancer trestmeat, gemetic engineering
snd chemical processing.

Enzymes are cstalysts that sct es 8 sort of
stage on vhich chemicals come together to form new
products. About 2,000 nstural ensymes sre known,
and many of thes are vitsl to the chemical,
food-processing snd pharmsceutical industries.

Antibodies sre genersted by the immune system
in response to sn antigen (a foreign cell or
chemical), snd vork by s similar mechaniss. That
is, & portion of the molecule precisely fits the
pattern of molecules juttirg frce & specific antiges
ond in the process signsls other immune-systes cells

to destroy the aatigen.

Thase sinilsr modes of action neve led msny
researchers to wonder if antibodies (vhich sesume ¢
virtuslly unlimited number of shapes, depending on
the sntigenic "tewplate™) could serve as cstalysta.
All one would have to do is inject s laboratory
animal vith s specific trensition-etate molecule
and let the cresture’s immune systes msnufscture
an sntibody moulded to fit that molecule. The
resulting sbasyms would thus be sble to catslyse
the corresponding resction. That spprosch,
hovever, has only recently become feasible wicth
monoclonsl entibody technolegy, inm which the cell
genersting an antibody agsinet o specific entigen
is isolated fros millions of other similsr cells
and then cultured to produce large volumes of the

antibody.
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At least one potentially usetul abzyme has been
developed at the Research Iastitute ot Scrippe
Clin'c (La Jolls, Cal.). Molecular biologists
Alfonso Tramoatsno, Kim D. Jamda ane
Richard A. Lerner injected mice =ith a phosphonate
ester that is similar ia shape to, but more stadle
than, & transitios—state molecyle in & reactios
cslled ester hydrolysis. As sxpected, the
phosphonate prowpted production of aatibodies im the
mice. The resesrchers isolated the aatibodies and
found one that speeded wp the hydrolysis by
1,000 times - vather slov compared to the
nillion-told cepebilities of ensymes like carbomic
sabydrase, but exciting mevertheless.

Results were eves more dramstic at the
University of Califormia (Berkeley), vhere chemists
Peter C. Schultz, Scott J. Pollack, amd
Jeffrer W. Jacobs used an sutiphosphonate antibody
to speed ester hydrolysis some 135,000-fold. The
group has since made other astibodies that provide
similar results in other reactioms.

One of the first commercial wses for sbaymes
vill probably be to alter other proteians that, like
abzymes themselves, cousist of chains of smimo
acids. For example, it may be possible to design
satibodies that simic pretsases which cet proteims
at specitic smimo~scid sequesces. Today's protesses
often lack the : wuired specificity smd cut proteins
at wmpredictsble sites.

Heslthcare offers seversl poteamtisl sses for
mev protesses. One designed to cut the proteia
fidbrin (the major comsponsant of blood clots) may be
useful in treating heaxt disesse by dissolving the
clots, as some enzymas are kaowm to 4o, others could
trest cancer by homiang is om the proteins that
protrude from mslignant cells, a process that might
fatally demege the cell messbrane sad en sbzyme that
recognizes and breaks ¢ specific amimo-acid segment
in viruses might prevemt them from binding to target
celle.

At -his stage it is doubtful vhether the abzyme
technique vill completely replace such methods ss
terwentstion snd chemical synthesis, vhich slresdy
produce large numbers of ensymes efficiemtly; bdut
the process could complesent those methods by
providing nev sntibodies to gpeed up resctioms that
sre novw uncatslyzed. (Extrected from kigh
Techaology, March 1987)

Letus clones map ensyms

Cetus Corp scientists have successtully clomes
snd expressed the E. coli sethionine sminopeptidase
(MAP) enzyms which is responsible for smiso~terminsl
processing of proteins produced by genetic
engineering in prokaryotic snd ewkaryotic
micro-orgenisms. Many recombingat proteise still
costain smimo-termiaal methionine, which cas now be
removed in vivo csiag the MAP eazywe - which is
wni other kaows smisopeptidsses ia that it
hu':.hc.:::luu specificicy !or'cho snino-terninsl
-t.‘i“m.

The mathod is perticelsrly useful for those
proteins that partislly retsis the ssthiomine
residus, becasuse the MAP ensyms can ‘polish’ the
frayed smino~terwinsl sequence sué gewnerste more
homogeneous protein producte. Cetus wes the first
to discover snd clone the ensyms, snd has filed for
US ond foreign petents. It is mow censidering
licensing the techmology. (Sowrce: Biotschmeol
Sulletin, Vol. 6, ¥o. €, Merch 1987)

EPO in clinical trials

Erythropoistin (E¥0), s hormome Chat is
produced mainly by the kidasys, acts os precursor




cells in the boae marrov te stisslate the production
of ved blood cells. The clinical trisls sow ia
progress are to treat the amemia associsted with
end-stage renal disesse. Not ounly do petiemts
suffering from this discase require dialytis to
remove ispurities from their blood, but meny

of them also require frequent transfusioas

to imcrease the percentage of red cells in

their blood.

About 175,000 patients require dislysis.

Amgen's (Thousand Osks, CA) cecowbinsat Lymen
EPO ie alresdy im Phase 1II climical trisls; the
coupany expects to file with the Food and Drvg
Administration (*DA) mo later thas the end cf 1987,
and approval should follow wvithin 6-12 sonths.

The results of combined Phose I and II climical
trisls hsve receatly appesred in The Lancet and The
Bev Eagland Journsl of Medicime. I= smsll trials,

th groups fownd the ssme thimg: EFO, administersd
three times weekly followiang dialysis, cecrected the
saemis. Red-cell build-up was dose-dependent and
occurred in & wonth or less. Previewsly
transfusion-dependent patients mo louger sre so.
Moresever, to date there have been w0 severe sdverve
effects such as amti-EPO antibodies, loes of
efficacy, or direct tomicity. Some patiemts develop
iron deficiency; the incressed red cell production
~ ond demsnd for hemoglobin synthesis - depletes
irom stores. EPO therspy mekes patients feel better
ond incresses their appetites: the dravback hers
involves the need to wodify dietsry restrictions and
increase dialysis times = ro clesmse the bd'ood of
sdditions] sstabolic by-products and impuritiss.

The Phase III trisls will eventually target
about 300 patiemts on dislysis im the US.

Althowgh it is tov esrly to tell whether other
hemstological disesses vill benefit directly from
therapy with recombinsmnt EPO, its wost extensive wse
way be for sutologous blood donations for patients
undergoing elective surgery. Other potemtisl wees
of EPO include tresting the smesias sssocisted vith
liver disesse and rheumatoid arthritis, ss well as
wse in conjunction vith colony stisulsting factors
in bose marrov suppressed states.

Angen is scaling—up EPO production at its nev
sewmslise cell culture fscility, but the totsl
smount of recombinant horwone needed for the
ctherspentic spplications will be modest. The
sexious dose used ia the climical trisls is
equivalent to 500 micrograms of 98 per cemt-pure
protein, and s pound of LPO would be emough to
supply the world's kidaey dislysis needs for five
years. (Extrected from 3io/Technology, Vol. 5,
Merch 1987)

Cene link found for two maijor mental disorders

The genetic underpinnings of twvo asjor sud
quite different sental disorders -~ msnic-depressive
illness and Alsheimer’s disesse = have been
established in recest weeks. Is both cases, tesms
of resesrchers have veed sophisticated techniques is
solecular biology coupled with lomg-term isheritance
studies to locate the exsct gemetic region ~ snd in
one case, perhaps the exsct gens - thet predispree
cortsin people to develop the disorder.

Hemic~depressive illness is s peychisiric
i1imess which csn lesd to fstsl consequences,
including suicide. There is wo cure, but it is
among the most trestable of peychistric disorders,
often responding to drug therapy that utilises
1ithium cerbonste ia c~rbinatios wvith tricyclic
entidepresesnts of monoew.ne oxnidase imhibitors.

Alzheiner's discase is & degenerative disease
affecting the brain and leads to progressive memory
loss, confusion and bizsrre behavior. Like
manic-depressive illsess, it is imceurable amd
frequently cavses desth vithin five to 10 yeare of
the of the di -

Iin 8 10-year effort, rusearchers have showa
that in st least ome large fomily, imheritasce of &
saall segment of chrowosose 11 located mear two
sarker gemes predisposes somecme to develop
msnic-depressive illmess. The work was les by
Jesice A. tgelend, a peychistry pretessor st the
University of Mismi, bevie £E. Nousuen, & dr0logy
professor st Massschusetts Institute of Techmology:
sod Kemmeth K. Kidd, prefessor ot humsa gemetics,
peychiatry amd bioclogy st Yale Umaversity’s scheol
of sadicine.

The masic~depressive stwdy is based oe
exsmination of the distribution of Che disecase among
extended families of Older Orier Amish in eastern
Pennsylvanis. A swaber of socisl sad peycheological
fectors that say play a rele in the development of
senic-depressive illneos sre not found smong members
of this religiows sect, incleding crimimal behsvier,
vielence, meritsl seperstion smd diverce, alcebelism
snd differences in either seciescemcmic states or
level of formsl educstion. Despite their celterasl
differences, the Anish have the ssme incidesce,
sysptoms sad developuent of the illmess as the
geseral North Americaa populatiom.

By focwsing om this group, the resesarchers were
shble to identify a particular family of ¥l sssbers
in vhich the tandeacy to develop mamic—depressive
illness vas clearly paried from ocne generstiom to
the sext as s domimant genetic trait. Blood sssples
from all 8] sembers of the family were used as the
source of DNA, which was thes snalysed to see it &
particular piece of that DMA could be pimpointes ss
the frageest thst csrried the gesetic predisposition
to the disesse.

Usiag restriction fragmemt lemgth polymorphism,
lousean ot MIT snd Deniels $. Gerhard, assistamt
professor of genetics at Washimgtom University,

St. Louis, showed that the criticsl piece of DBA is
located near the tip of the shorter ars of
chromosome L1. This techaique uses s whole array of
restriction ensymes to cut DMA st specific places ia
its sequence. The techniqus has bees aspplied
successfully to seversl gemetically determined
illnesses, includiag Muntington's disesse snd cystic
fidbrosis.

Another geme kmown to be locsted om the key
frapment of chromosome 11 mey be involved im s
predisposition Lo manic-depressive illsess, Housmsa
says. That gene determings the gtructure of am
ensyms called tyrosine hydroxylass vhich catalyses
an important step is the synthesis of dopamines.
Vinding a gene importsat in dopamine syamthesis on
that chromosome segment suggests 8 biochemicsl
link, Experience vith other genstic diseases
seggests that overproduction or waderprodwuction ot &
key ensywe or production defective ensyme couls be
the biochemical basis of illmess.

Prosising as the finding of the Amish study
sre, resesrchers slresdy kuov that s eefect om
chromosome 11 is ot the whols smswer to their quest
for a link betveen genstics and development of
senic-depresosive illness. Ilavestigetors heve lomg
predicted that there would bs more tham ons possible
genetic defect that could predispose s person to
develop the illness. Such is thoug'.s te be the case
for sost msjor disesses that have a gesstic
component, and it grestly complicetes the problem of
fincing such genetic linke.




In publicatioms that were simultassous vith
that of the Amish study, researchers ia Lomdon amd
Iceland and at the Matiomal Iastiteute of Meatal
Seslth in Marylead reported that for other
populations vhere mssic-depressive illmess is
isherited, the inberitaace does mot come by wesns of
a frapeeat of chrowoscme l1. Nany stwdies sre
proceeding nov to determine just how commom the
chronoseme—-1i Lisked form of mmic-depressive
illness is in the geseral population.

Alzheiner’s disesse, teo, has this
heterogencows gemetic character. Is some cases, s
gemetic link is clear, it is possible is others, snd
mey mot exist for some fractiom of cases. The mev
work, which has taken place in meny laboratories,
focused on the relatively wacommon form of
Alzheiner's in vhich the gemetic compoment of the
disesse is most easily seem - & forwm cslled famiiisl
Alzheimer’s disesse. -

Jemes F. Cusella and Peter St. George-iiysiop,
both researchers st Massschusetts Cemeral Mospital
ond Rervard wadical echeol, led an internatisssl
tean of resesrchers vho found in & stwdy of four
extended fomilies that, like meaic-depressive
illness in the Amish study, familial Alzheimer's
disesse is inherited as s demimant trait asd that
the particular piece of DHA that is crucial for the
inkeritence is lecated om chromosoms 21. Like the
senic-depressive illness work, the researchers uwsed
restriction fragmeat lemgth polyworphiss techmiques
te pispoint the critical region of DHA associated
with the disesse.

Unlike in the mmnic-deprecsive study,
researchers had reasom to expect the key gemetic
region for Alzheimer's to be o chromosome 21 asd
focesed their effort om that particwlsr chrowmosome.
In ite latest gtages, smother gemetic disesse,
Dowa's syndrome, shows seny of the ssme sysptoms as
Alzheimer’s disesse. Down’s syndrome pstiests have
an extra copy of chromosose 21.

One characteristic of the braim cells of
pstients vith Alzheiner’s disesse is the
sccwmulation of clumpe of sn sbuormsl protein cslled
swyloid. Seversl aev studies, some of vhich study
the same popslstion stedied by Cusella end
$t. George-iiyslop, find thst the gene responsidble
for production of the swyloid protein is located om
the fragasnt of chromosome 21 that is linked with
inheritance of the disease. This locatiom could de
coincidental, but it does suggest s poseible
biochemicsl basis for development of the diseases.

The plewsibility of this biochemicel besis is
songvhat stremgthemed by rscent work by yet smother
group of resesrchers - Demnis J. Sslkoe st Harvard
medical school snd Brighas & Komen's Nospitsl
(Boston), Domsld L. Price st Johas Nophins
University’'s school of medicine, snd their
collesgves. These vorkers fisd seyloid proteis
scconulates in the braiss of seversl species of
semmels ss they sge. They comciude that the proteism
s highly comserved during evolution and thus
probably serves & useful, but ss yet umidentified,
fonction. These other snimsls, which isclude dogs,
polar bears, sad monkeys, do mot secesssrily get
Alsheiner’s disesse, but they say, however, serve as
"biochemically relevant modele for priacipsl
festures of Alsheimer’'s disesse,” the resesrchers
suggest. (Abstrected vwith permission from Chemical

and Laginesring Vews, 9 March 1987, Copyright 3y,
Amsricsn miul Society)

Cene_synthesis sids etudy of cytochrome

in on effort to better underetand
chorscteristics of the heme protein cytochroms by,
including how esino scid side chains detersine the

properties of the hewe irea, Tesearchers have
synthesized the geme Chat eacodes the proteia and
have expressed it im bacterias.

A aumber of festures make cytochrome by am
ideal target for site-directed sutagemesis
experi s, diag to Stephes C. Sligar,
biochemistry professor at the Uaiversity of
Illinois, Urbana. It plays sa isportaat role is
electrom tramsfer resctioms, inclwding reductios of
cytochrome P-430 in the liver snd regeserstiom of
ferrous hemoglobin in red blood cells. The
protein’e smiwo scid sequence is higily conserved
smomng species, ond a high-resolution crystal
structure has been determinmed for bovime
cytochrowe bs.

The probles, hovever, is that efforts to
exptess nstive ssmmalisn cytechromes at high levels
in a bacterial system have mot beem swccessiul.

To circumvesnt this problem and develop a
method for producimg mative sad mutaat
cytochrome by in the large quaatities mneeded for
biophysical cheracterizatiom, Sligar, postsocteral
fellow Sussnme Beck ven Bodman, ond Illimois
professor of plaat bislogy Nary A. Schsler
synthesized the game. This strategy gives the
resesrchers s nmbsr of advantsges over standard
cloming techaiques.

The synthetic geme is expressed efficiemtly is
transformed Escherichia coli. For solwble
cytochroms bg, about [} per cest of the total
protein expressed by the bacteris is
cytochrose bs. Extensive charscterization of this
protein indicstes thet it is identical to soluble
wsmmglisn cytochrome bs. The complete
cytochrome b5 gene emcodes s proteim vith an
sdditionsl hydrophobic domein that imteracte with
cell mesbranes. The syathetic geme for the complete
protein is expressed in E. coli, and the resultant
protein is found in the plasss membrams.

Efforts are under way to use the synthetic gene
strategy to better understand the properties of
cytochrome bg snd its isteractiom with other
proteins. Ihe resesrchers also have produced sutant
cytochrome bg proteins vwith altered surface
cherges to investigate "dockiag™ iatera:tiouns
between cytochrome by sad ite electros transter
partners. (Abstracted vith permiseion t(rom Lhemical
snd Engineering News, 5 Jeamusry 1987.

Copyright 1987, Americaa Lhemical Yociety)

Muscular dyscrophy

A recent description of the gene that causes
Ducheaar muscular dystrophy (LeD) has intensified
the ssarch for a protein for which thsat gene codes -
possibly s muscle proteis sbeent or defective in the
muscle-vesting disesse. ldentifying the gens
product cosld lesd to replacemest therspy sod s halt
to suscle 1oss. A report ia the October
Biochemistry and Cell Biology from ecientists st the

iversity of Wiadsor is Ontario suggests the
sought-sfter gene prodect msy indeed be & defective
protein - more epecifically, s inhibitor thet fails
to ishibit tisswe destruccion by ensymes celled
protesses.

Incressed protesse sctivity in skeletsl muscle,
slong with loss of mwecle proteins and sass, is
characteristic of mwecular dystrophy is both humens
and snimels. From mice vith s son-DMD forw of
dystrophy, the resesrchers have purified om adsormel
protesse inhibitor thet is wnabls o stop suscle
destyuction by soms classes of protesses.
Theoreticslly, it s detective imhibitor is
pinpointed as the csuse of the disease, resesIchers
could replece it with s spescitic, sormal imhibiter.




Ia experimests that may saswer some of these
questions, the Cmtario growp is cloming the mouse ND
gene, s vell as assaying for sbeormsl imhibitor ia
tissve fros humens vith a non-Dechenne, slov-omset
type of muscular dystrophy. (Extracted from Science
News, Vol. 131, 17 Jammary 1987)

Blood vessel protein leads to s partwerskip

A mev tesm vill investigate the use of
angiegenesis factor — a protein that indwces
formation of nev blood vessels - in orgss
regenerstion and cavrdiovasculer sad mewrological
disorders. Ds Poat sed Symergea (Boulder, Cole.)
will joiutly feusd am 18—moath research prograsme to
develep 2 mamufacturing process for the gemetically
engineerwd protein. Lf the product is approved by
the US Food and Drug Administration, the companies
would jeintly commercislize it. Du Pomt would get
exclusive vorldwide marketing rights; Symerges,
nesufacturing rights. (Source: Chemical Ueek,

11 Februury 1987)

Perxying drugs scross the blood-brsim berrier

The blood-drain barrier - the braia capillaries
that act as watchful, militant keepers of the gste
between blood and brain -~ has beem recoguized for
wesrly 100 years. Yet watil recestly, the bacrrier
has remsined largely a mystery. Eves now, ite
tendency to prevent most drugs from emtering the
brain is regarded almoet as s fact of life.

That perception mey soon change, however.
Pharnstec (Alschus, Fla.) has developed a carrier
syeten that cosld tramsport drugs across the barrier
to treat jest about sll brsia disordars.

Three of the five organizations thst have
1i d the Ph hnology could enter
carrier—drug combinatiows in climicsl trials this
year.

The blood-brsin barrier insulates the brain
from bacteris and toxias in the blood and isolstes
the brain from transient chaages im blood
composition. After mesls or exercise, blood
concentration of hormones, smino scids snd ious,
like potessius, fluctustes. Exposure of the braia
to such changes could result in uncontrolled nervous
sctivity, since some smino acids end hormones are
meurotrsasmitters and the potassium ion effects the
firing of merve cells.

The barrier is a feature of the unique
structure of the capillaries that supply blood to
the brasin. The cells of those cepillsries are
wnusual is that they sre joined vith imperwesble
jumctions 0 that they form a continuous well.
Capillery cells elsevhere in the body sre more
loosely joimed, sllowing molecules to psss through.
Also, ordinsry cepilleries hsve pores through vhich
compounds pass; brasis capillaries have such pores
only ia specific zegioms.

Some molecules do pass through the blood~brain
bdarrier. Essentisl mutrients like glucose traverse
it essily, helyed scross by transport syetems that
specifically recognize thes. And becauss the
cepillary cell membranes are largely lipid,
1ipid~soluble molecules that sre electrically
neutral ewter the brain with relative ease. For
instance, heroin, being more lipid-soludle than
worphing, goes into the brsin wore resdily end
consequently exerts s grester effect.

Thet solubility snd the electricsl
characteristico of braia capillary membranes provide
the key to the Pharwmetec cerries. The system uses &
dihydropyridine-pyridinium salt carrier thet exisce
in incerconvertible states, sither as lipid-soluble

dihydrophyridine or as vater—-soleble pyridiniwm
salt. Those states are induced by reduction and
oxidation reactioas respectively.

A water-solwble drug is coupled to reduced
dihydropyridine by en ester linkage. The
combination, electricslly meutrsl and lipid soluble,
cam thus cross the blooda-braim barrier. Unce inside
the bdraia, the complex is onidized by tae wbiquitous
nicotinamide sdeanine diaucleotide-nicotinamide
sdenine dinucleotide phesphace (MAD-NaDP) system,
the oxidatico-reduction system that gemerates
energy. The oxidized complex, positively casrged
and vater soleble, cammot recross the blood-brais
barrier and is trapped iam the braia.

Nouspecific esterases then clesve the drug from
the pyridinium sslt, effectively producing a
sustained delivery of the drug. The salt, because
of its small size, says Sterm, is eliminsted froes
the braim throwgh the blood-brais barrier. Any
drug-carrier complex thet is oxidized by the body
before reaching the brain is elimisated, because the
kidmeys rapidly remove charged molecules. As a
resslt, drug comcestratios does not build up outside
the braia.

The csrrier could help drugs that emter the
brain but cswee toxicity in other parts of the
body. L-Dops, for iastsmce, used to treat
Parkinson's di » CoR swech effects as
nsuses snd vomiting. With the carrier, toxicicty
could be reduced, because drug availsbility ia the
brain would increase “drameticslly,” compared with
that in the blood. (Sowrce: Chemical Week,

18 February 1987)

Scientists ocutmsneuver & parasite

French scisntists have used gene cloming to
outmaneuver schistosomissis, 8 psrasitic ¢isesse
that afflicits at least 200 million people arouns
the world. The ressarch was led by Dr. André Capron
of the Pasteur Instituce of Lille collaborsting with
scientists of the French biotechnology company,
Transgene. Until now the disease has been a
difficult carget for vaccination. Natursl isscaity
to the parasite develops slowly snd is not very
effective. In & receat issue of Nature, the
scientists report success in growing sn important
protein of the sdult schistosows ia laboratory
bacteria and using this swbstence to imsunize rats,
hemeters snd prisates. (Source: Internstional
Hersld Tribune, 26 Merch 1987)

Research into jemtsl cavity vaccine

Seversl universities sre sttespting to develop
vaccines against dental cevities. The market for
such vaccines, vhen they are availsble, would be
enormous, siace over 9 per cent of the world's
population suffers fros cevities, sccor.’ng to
RE GCreen of OIC America. Msjor resesrch projrammes
iavolving cavicy vsccines are under way st
Washington University, Fcrsycth Dental Ceanter, Emory
University and the University of Alsbams. Burroughs
Wellcome is slso developing s vaccine sgsinst
cevities. The Nationsl Llnstitute of Dentsl kessazch
provides sbout §1 million/yesr for researcn.

Mest of the researchers are studying the
secretory immune systes to develop s vaccine sgainet
Screptococcus mutans, the bacterius thet is the
major cause of cavities. Antibodiss sgainst the
pathogens ats produced in mucous sesbranes of the
mouth, lungs, gut snd genitourisery cracts.
Washington University ressarchers have developed s
vaccine that provides immunity sgainst $. sutans snd
virulent etreins of Sslmonells. Vaccinetion should

ensble sn individual to be ised sgainst any
bacterivm, fungus, protososa or virus thst attacks




through the mucosal mesbrane. Esory Uaiversity and
the University of Alabsma have tested vaccines based
on killed S. mutsas bacteria. (Excracted from
Chenical Week, 14 January 1987)

¥umen genome project

The effort to mep and ultimately sequence the
humsn genocme has captured the sttention of the White
Bouse. The csbinet level Domestic Policy Coumcil
(DPC) has asked its vorking growp om biotechwology
to prepsre s report on the human gemome project. A
first instalment of the report, due sext month, will
detail presemt US activities. Feture instalwents
could include a framework for co-ordinsting federal
sctivities om the project.

The first report will be primerily to educate
DPC mesbers on the costs and benefits of pursuing
the genowe project. The notion that such sn
endeavour could cost $3,000 eillion attracted White
House sttention. No federal agemcy is coutemplating
such & large project, but several are slready
working on parts of a sequencing amd mepping project.

The plans of the Department of Emergy (Dof) for
the hussn gemome project ars the best defined. It
is supporting the development of s set of DNA
libraries specific to individual chromoscmes. Work
is under way at Los Alsmoe Wationsl Laboratory om
chromosome 16 and st Lsurence Livermore Natiomal
Laborstory om chromosome 9. A comsortiws headed by
Casandra Smith at Columbia University is working oa
chromosowes 21 and X. 4Ls well as the DEA libraries,
Do will focus oo nev sequencing technology sad
computational activities.

WIR, wvhich supports seversl projects that will
be relevant to sny mapping and sequencing effort,
has not yet decided exactly vhat ite role in the
bhusan genoee project will be.

Other reports ou the humen genome project are
in the offing. The Nstional Academy of Sciences
Board on Basic Biology plans to cosplete sn
evalustion of the project by June. PFor Congress,
the Office of Technology Assessment is also
evglusting the genowe project. A draft of that
repcrt mey be available this sumser, slthough it is
not officislly due until the end of the yessr.
(Source: Mature, Vol. 325, 19 Februsry 1987)

Three new reports on AlDS

The varisbility of the ALDS virus - from its
genes to its effect on people - sometimes seems
mstched only by the diversity of approaches that can
be taken towerd its study. Threse new reports
suggest & varisty of actioms for the virus or for
the body’s resction to it; esch of the three could
lead to new therspeutic tacks.

‘fhe reports detsil s nevfound importance for
immune systes suppressor cells in controlling humsn
{mmunodeficiency virus (HIV), a suggestion that the
virus spsrks sn sutoimmune stcsck, snd the discovery
of s small protein that blocks the virus's binding
site on its terget cells.

Jay A. Levy sand his collesgues st the
University of Cslifornis st San Prancisco ceme up
wvith vhat is perheps the most persdoxicel finding of
the three - that suppressor immuns cells, rather
than effector cells that initiste and direct
imsunity, are key factors towards fighting off W1V
infection. Boosting suppressor cells could prevent
or help couvater infection, they suggest. Levy says
he would like to try growing suppreseor celle from
AIDS patients’e blood samples and giving thes bsck
to the pstients in higher doses, after he first
determings the desired levels of euppressor cells.
T:: sany suppressor celle could have s demeging
sffect.

Heanwhile, other San Francisco resesrchers bave
come up with a theory for how the virus wresks its
havoc. According to Jobhn L. Ziegler of the Veterans
Administration Medical Center and Daniel P. States,
HIV may cause the body to attack itself. While the
idea of AIDS as an sutoimmune disease has beenm
proposed before, these researchers suggest a precise
wechaniom for how the virus could induce the attack.

The prodlem could result from s similsrity
betveen the "hook™ the virus uwses to grad its
target - ismune effector cells called CDA or T4
cells - and sn vareleted protein on other white
blood cell types thai. tells the immune systea that
these cells are "self” sad shoulda’t be rejected.

According to Ziegler and Stites's hypothesis,
vhen aa infected person mskes antibodies to the HIV
hook, these antibodies would slso attach to the
“self" arsas of white blood cells, blocking their
function or leading to their eesmise. The
scientists’ cosclusion explaias why, as observed in
AIDS patients, the virus cam infect oaly U.VUl to
0.1 per cent of its (D& cells yet still davastate
the immune system. The hypothesis slso implies that
ismyse system suppressaats like cyclosporiae couide
prevent the deadly white blood cell loss.
Cyclosporine has been tried by French researchers in
AIDS patients but the ressarchers have not yet
published their results. There msy be nothiag left
to restore by the time s persom has AIDS, Ziegler
ssys, buc he snd his collesgues are beginaing &
preliminary trisl of cyclosporine in humsns. They
are also looking for the hypothesized antibody that
rescts vith HIV and with white blood cells,

The third study, like the other two, has
treatment implicstions. Using s paradiga set up for
studying brain neuropeptides and their receptors,
resesrchers found s short peptide ou the HIV
envelope protein thst binds to brsin cells in RIV
infection. By adding just the peptide to a cell
culture line, Candace B. Pert and Josnma M. Will of
the National Iastitute of Mental Heslth snd seversl
other government resestchers vere able to block
entry of the whole virus. Pert's group plan to try
injecting & long-lasting analog ot the peptide in
humans with ALLS is esrly 1987. For people sireaay
infected, ssys Hill, the peptide coule block
infection of new cells. (hxtracted from Science
News, Vol. 130, 20~27 Dacesber 1980)

Colon nurtures che alDS virus

Researchere in the US have found s protein
produced by cells ia the coloa and rectum that
sppeats to help the AIDS virus injecc the human body.

Experiments st the Nationsl Imstitute for
Allergy and lafectious Disesases suggest that the
virus msy take up residence in the colon snd rectum
before woving on to the rest of the body. Uncil
now, researchers thought that only cells of the
immune systes sud the cantrsl nervous systes could
be infected with the AIDS virus.

Maicolm Martin, chief of solecular sicrobiclogy
st the institute, led o tesw of scientists who tried
to infect 13 varieries of human cell in s test
tubs. All resisted cultures of the virus, except
three types of cell from the colon and rectum. They
sccepted the virus and sustainmad it for s period of
up to 10 weeks.

The AIDS virus is sttractes to immune cells by
the receptor molecule knows as LDé on their
surfece. Martin’s tess suspected that cslle from
the colon snd rectus might suppreess cthe seme
markec. They tound ao LDé in tne cells, instesd
they founs s type of ribonucleic acid (KNA) thet
codes for CD4. CLells that resisted infection
v‘im the AIDS virus did not produce that veriscy
of RNA.




The tesm suggests that the AIDS virws may
chronically infect the rectus or colom, witimately
epreading to the immune systes vhere the virus
actually the di associated with AIDS.
(Source: Mew Scientist, 25 December 1986/

1 Janeary 1987

AIDS drug approved, vaccine tested

In the first reported experimeatsl trial of sa
AIDS vaccine in humans, s French scientist has
injected himself with a vaccine made by imserting a
gewne for the AIDS virus envelope imto vaccinia
virus. Deniel Zagury of the Pierre and Marie Curie
Institute in Paris and his co-vorkers say in &
letter in the 19 March edition of Mature that after
the imjection, they cowbined s sample of Zagury's
blood im vitro with the AIDS virus smd found chat
the vaccine had activated his immune system against
AIDS. Ris ismune response (both smtibody production
and cell-wedisted immunity) was measured for nime
weeks following the primary immumizatioa. The
scientists detected not omly satibodies agsinst the
strain of AIDS virus used, but also beightened blood
lymphocyte responses vhen using Zagury’'s blood i=
subsequent teste. The cellular response slso vas
mounted against s very different straim of ALUS
virus - an important sspect, giveas the virus's
ability to mutate rapidly. Mo adverse affects, such
as body tempersture chaages, were observed after
injection, say the scientists.

According to the report, booster shots of the
vaccine have been given to Zagury and some of &
“small group” of volunteers immumized in Zaire,
where the work is being done. The results of this
study do not show that the vaccinme could sctuslly
prevent AIDS, but they do suggest that the
tvo-pronged immune system may be emticed to subdus
the leths” virus. (Extracted from Science Nevs,
Vol. 131, 28 March 1987)

Recombinant backbone fragment of MWILV-IIL virus
triggers immune system

Scientists at Repligen Corp. Centocor Inc.,
Duke University Medical School end the US Nstional
Cancer Institute have demonstrated that s single
protein from the HILV-III virus implicsted in the
transwmission of AIDS cen trigger the formstion of
neutralising antibodies. The protein, gp 120, is
part of the surface cost of the virus. The fragment
used is s segment of the 'backbone’ of the naturally
occurring protein, produced by Repligen’s
genetically engineered bacteria. Detsils from:

Dr. Thomas D. Fraser, executive vice president sad
the chief rechnicsl officer, Repligen Corp, One
Kendsll Square, Building 700, Cambridge, MA 02139,
USA or on (617) 225 6000, (Source: BSiotechnology
Bulletin, Vol. 5, No. 12, January 1987)

AIDS ancibodies found in plssme

Scientists have found that blood plasms of some
pereons infected with the AIDS virus has large
quentities of sntibodies that inactivate the virue
in the test tudbe.

The Nev York Blood Center is seseking plasms
donations from people infected with the virus to
collect more of thess ancibodies for further
resesrch. It has long been known that AIDS victims
ususlly have detectsble entibodies egsinst the
virus, but in most cases these gppesr to give the
patient no protection sgainst the deadly acquired
immune deficiency syndrome.

1f some people do have sntibodies thst sctuslly
protect agsinst the virue, it might be possidle to
purify these sntibodies so that they could be
adninistered under epecial circumstences for

temporary protection of persoas such as demtists,
surgeons and other hospital vorkers vho may oftem
encounter ALDS petieats’ bdloos. KReceat studies at
the center shoved that blood samples from about 350
of 500 imfected people had large quaatities of the
aotibodies. The ability to kill the vireus ia the
test tube does mot mecessarily prove tmat am agest
will protect against imtectiom. (Sowrce:
International Hersld Iribume, 15 Jamwary 1987)

Resesrch ou animsl gewes
Cene _therspy cures mice of shiveriag b
Testoting eyelin sequeate AT ing wyelin sequence

Mice borm to perents lackiag a vital
centrsl-nervous—systen gene are slive and well,
after receiving the missiag DMA via gemetic
engineering. Biologiets st Califormia Imstitute of
Technology at Pasadena, Cslifornis microinjected the
gene sequence coding for wyelia basic protein (MBP)
into the fertilized eggs of "shiver mice’ -
comngenital metants that grow up sheking themselves
o an early death becasuse their gemome lacks the MAP
sequence. Those progeay in vhich the geae
traasplent "took’ sstured free of the lethal
tremors, and lived s normal life-spen.

Nyelin basic proteia is a key component of the
shesth that wraps around merve-cell axoms 1a mature
mammals. Superficially, syelin suggests the plastic
insulation arownd electric wires, owt its actusl
function is to increase the velocity of nerve
imspulses. Its sbsemce is sssocisted with sultiple
sclerosis (MS). A graat from the Multiple Sclerceis
Society partly fumced the CalTech resesrch.

(Extracted from McUrav-lill's Biotechnology
Newswatch, 2 Msrch 1987)

Gene therapy restoras mouse fertility

A gene deletion causing infertility in mice has
been pinpointed snd corrected in recent work,
illustrating some curious facts sbout how genes can
express themselves in specific tissues. Using a
special breed of hypogonadal (hpg) mice, resesrchers
have found thst the hereditary fors of infertilicy
found in these wice is caused by s deletional
wutation of about half of the gene coding for the
precursor of gonadotropio-gelessing hormone (CaRH
snd CoRN-sssocisted peptide (GAP). The peptide pair
stisulates the relesse of key reproductive hormones.

Scientists at Genmtech, Inc., in south
Sen Frencisco produced fertile hpg homozygotes by
introducing DA fragments contasining the mouse Gakh
gene iato norssl eggs later impisnted into surrogste
mothers. Subsequent msting of the progeny with hpy
mice yielded fertile hpg homozygotes. Normonal
levels and tissue development in these mice vere
comperable to those in normsl mice.

Othere have found similar cissue—specific
expression elesevhere. For exsmple, a group at the
University of Warvick in Coventry, England, reports
that suscle protein genes injected inco fertilized

eggs of the clswved tosd Xenopus boreslis sre
expressed alwost wholly i suscles.

Lariier this year, the GCensatech tess reported
the isolstion of the geme for precursors of Cakil sud
prolactin-relesse-inhibiting factor in humans end
rate. No mutstion such es Chat described in the hpg
souse vas found, although there are forms of
hypogonacism found in humens. Mowvever, there is no
divrect clinical spplicetion of the nevly descrided
gene therapy to treating humsn infertility
problems. The techaique, called germline gene
transplentetion, is unscceptable in humsns under
current biotechnology guidelines. (Extracted froe
Science Neve, 1) December 19¥6)




Metal-binding pretein studied

Nev TOUA techaiques let merise scieatists take
adventage of the ecean’s chenical aechanisme in »
wev way. D. Bemar of the University of Neryland snd
D. Povers of Johas Nepkins University are stedyisg
wetellothionein, 2 netal-binding protein that allewe
seme marine orgasises e comncentrate enermoss
smgpunts of metal in their tisswes. The orgsmises
way sequester the metals they have coacentrated or
clesmse themselves of the pretein-wetsl cemplex by
dunping thes. Ideally, a metsl-binding pretein
could be cemstructed from z synthetic geme designed
te selectively pull out the desired metal. Bemsr
asserts That it is possible there is a bacteriws
frem a mavine ecgmmisn that preduces s
wetsllothionein that cemcemtrates the specific
metsl. (Extracted fres Industrisl Chemical News,
December 1986)

Feline AIDS viruws idemtified

A vires that cawses s fatal disesse ia cats
that is very similer to human scquired inmune
deficiency synirome (AIDS) has been iseolated frem
cats living in & cattery in the merthers Cslifernis
city of Petslumn. Although the mevly discoversd
virws is distimect frem humen immenedeficiency virws
(NIV), the vires that cawses AIDS, it sud the felime
disease it cawses wey provide s badly needed smimsl
wodel for AIDS research.

The virss has tentstively been designated FILY
for fzline T-lymphotropic leativirws. It was
discovered by Biels C. Pedersen, prefessor of
veterinary medicine at the University of Califormis,
Devis; Davis co—workers Esther W. No and
Jomet K. Yowsmoto; snd Marlo L. Browm, a
wveterinerisn st Petalums Veterinsry Nospitsl.

The vesesrchers point out that domestic cats
are sssceptible to infection by s mumber of
ratrovitwses, vhich are viruses that contsin RRA
rather than DNA as their gemetic msterisl. The
wost common of these is feline levkemia virws
(FelV), vhich csuses, amoag other sywptows,
ismune seppression somevhat similar to AIDS.

Thes far, studies indicate thet FILV cammot
infect hwasn T-lynphocytes. The resesrchers note
that three humsns vho had regular, clese comtsct
with the cats éo not have entibodies to NIV or to
FILY. FILV does not appesr to be satigemically
related to NIV,

The discovery of FILV has importast
implications both for the domestic cat populstion
and the study of humen AIDS. A liwmited survey of
cats at Davis’ school of vetsrinsry medicine
suggests that the virus is slready videspread among
cate in morthern Californis. Although clesrly
different from humen AIDS, feline AIDS covsed by
FILY provides researchers vith a potential wodel
system to test nev idess for desling wich NIV
infection., (Abstracted vith psrmission from

Chemical swd Engingering Mews, 2 March 1987.
pyright 1987, Amsricen Chemical Society)
Resesrch on plant genes
Breskchrough in genetic eaginesring of cotton

In the firet veported successful gemetic
engineering of cotton plants, Agrscatus hss
incorporeted s foreign gese into cotton end schieved
sxpression of the sev trait in whole plants. The
foseign gene added to cottom wes g bacterial geme
encoding for resistamce to the antibiotic
konanycin., Ksnomycin resistsnce is not o
commercislly iwporcant treit in iteelf, but provides
on essential firsc stap in incorporsting mev useful

genes inte cotten. The groe emsbles sciemtists te
separste the cells wvhich have incorperated aew gemes
from these which have net duting carly stages of
cell grewth.

The verldwide cottem crep covers mere tham
80 million scres. A major cost iaput is cottem
production is im the purchsse of imsecticides, field
or serial imsecticide spraying sed fieid scewting to
contrel insect infestaticas. Ammwal US expenditeres
slese for these comtrels exceed $300 willion. One
study found that cettea preducers in the NMississippi
Delta ares were typicslly speading abeut .
$00 per acre em imsecticides. Imsect resistamce is
therefore likely te be & key target at iAgracetwe, &8
jeint veature betwees Cetus Locp sad
U.R. Crace & Vo., based in Niddletom, Wisceasinm.

(Sewrce: Bietechael sulletin, Yol. 5, We. 12,
Jenvary 15877

A _gewe to bresk dowa s herbicide clemed

A geme coding for sm smzyme that bresks dovm
the harbicide bremenyuil, which cestrels bresdlest
weeds in corn ond variows small-grais crepe, has
been clemed by Calgeee (Devis, Calif.). The compemy
has expressed che gewe - iselsted fram the seil
bacterivs Kichbgiclle sgsense -~ in tomste snd tebacce
pleaclets 18 begimming tests for brmmexynil
toelersmce st the whele-plant level. Cslgene’s zim
is te iatreduce the clemed geme inte selected
broadlesf crops. In that way, bremexynil ceuld be
safely spplied to the creps. (Sewrce: Ohenmical
Week, & March 1987)

Rice resesrch

Foreign gemes have now been tramspliamted iate
cells of womocotyledencus plants such ss rice ans
asize. MNesearchers st the University of Nottiaghsm
hove made wsjor sdvances is gemerstiag rice plamts
from single protoplssts. Rewoviag the cell wsll to
fors s protoplast greatly facilitstes iatroduction
of foreign gemes, but watil nowv it has net beem
possible to regewerate whole ceresl plants trem
protoplasts. (Extracted trom Nev York Iimes,

13 Jawssry 1987)

Merbicide—resistant commercisl tobacco

The gene chat isperts resistsace to
sulfoanylures herbicides has been istroducsd
successfully into commercial tobacco plants by
resesrchers st iw Pout. Seulfomyluress sre s class
of herbicides developed by Du Pont that can be used
st extremely low applicstion rates snd have very low
msemmalisn toxicity. The geme thst imparts
resistance to the herbicides wes first isolated by
resescchers st Advanced Genetics Systems, sn
Oskisnd, Calif., gemetic enginesring cospany that
hes s five—year resescch sgresmest vith Du Pomt.
The tobacco varieties come from Northrup Kiag Co., s
Hinmespolis seed comwpany. Du Pount sad Northrwp King
ate sov evaluacting the commercisl potentisl of the
nev pleats. The two compamice predict that if these
tests sre successful, seeds for sulfomylures-
rasistant tobacco could be on the ssrket in four Co
six years. (kKeprinted with parmission fros Lhemicsl

and Engineering News, 2 Februsry 1987, p. 1.
Copyright 1987, americsa Lhemical Seciety)

Belgians succeed in herbicide resistance

Nesestchers aC Plent Lenetic Systems have
developed strains of three plants thet are resistanc
to Noschst's brosd-spectrus hardicide Basts. Using
Agrobacterium tumefaciens & a vector for
transferring genetic informstiom, sciemtists st
Plont Genstic Systese have comferred resistancs to
tomsto, potato and tobecco.




These plents have s gese that cedes for an
eszyme that insctivates phesphimetricim, the active
ingredieat in Basta, inserted inte their swva gemetic
conplament vhich is imhecritoble. The compeny chese
te develop resistamce te Basta, as the herdicide
which kills all pleat life com be metabolized im the
seil and thus reduces tesidue fears.

This kind of resesrch will allew farmers to wse
the berbicide sll year rownd withewt killing off
impectant crepe. Plaat Cesetic Systems confirws
that it sew has plans te iavestigate other
betbicides and ether creps perticularly sugsr beet
and ceresls. The cempeny will, hewever, have teo
owercome the barriers sssecisted with the
cransferonce of gemes to memocetyledons such as the
ceresls.

Other agrechemical msjore are slse seeking to
confer herbicide vesistance o commercially
m crops. Nonssmte bes couferred resistamce
te its glyphesste berbicide on tebacce,
tomate sud petwmia se far. Cibe-Geigy snd Americen
Cyrsnsmid are alse resesrching. (Extracted frem

Esrepesa Chemical Wewve, 2 Febrwary 1987)
Pise regemeraced vis semstic esbryegenesis

The loblelly pine cam nowv be sdded teo the very
shert list of gyamesperws (or comifers) that csa be
regenerated is culture vis semstic embryegenesis.
Conifers represent msjor seurces of seftweed end
fibre and referestatiom efferts with clemes or
selected lines propagacted via ergamegenesis sre
bighly labosr—intensive. Sematic embryogemesis
(polyesbryogenesis) offers forestry the welcoms
prespect of large mumbers combined wvith
coot-efficiency.

P. Cupts swié D. Durzan of the University of
Califernia demonstrated that the techaiques of
freeze-praservation snd encapeslation, just mov
being developed for somstic esbryos of flowering
plants, sre slso applicable to cemifers. Bota are
setheds for short- sad lomg-term storage;
encaprulstion has the sdded potestisl of providing a
osthed of disseminstiom.

Of epecisl interest is the wse of vsrious
stsining regimes te identify specific cell nasses
that have esbryogenic potentisl. Plaat cells,
wvhether growm in agitated or ststiomary cewltures,
are typically composed of mined populstions. In
sone instances, cells and cell mseses msy look
dift der the =i pe, var;ing is size,
shape, or degres of vecwolacion. Vhen these cells
ste plated owt or individuslly .selated, the
inconsistencies often foretell differences in
developmental petentisl. In other instances, cells
asy sppesr similer but behave differeatly.

In slmost sll csses, howaver, only s certsin
percentsge of cells goes on to regemerate plants.
The task, then, is to identify embryegenic cells in
the pepulation of sny one culture or smomg replicate
cultures, svoid their loss during subcsltere, ond
thew ewrich their wumber, particulsrly prior te
enbrye meturstion and plentiet formatiom.
ldentifying snd selecting the proper cells or csllus
seguente, for exsmple, has proved essential in
dononstrating and uoing somstic embryogenssis in
covesle. And it is critically importest in
commarcial eparations where regewerstion
efficioncias, nunbers of cultures and plantes, snd
opereting costs sve critical. Researchers are nov
considering s number of "high-tech™ strategies, such
a0 woing welecular probes targeted to
onbrye-specific KA, or satibodies directed teo
onbryo~specific protsins. vupts ond Dursen’s use of
standerd stsine (acetocarming, Feulgen, and Evan's
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blue) ofters am imexpensive ane readily svailadle
teol for screeming, selecting, and stwayimg

enbryogenic populations. (Sowrce: Bie/lfecamoloygy,
Vel. 5, February 197)

Marker f

d fer gese transier to wowocols

The Ti plasmid of agrebacteris is sa importaamt
and widely weed vector fer carryimg fereign gemes
inte plaat tisswes. Its wee has been expanded to
monocetyledoncus pleats (vhich inclede coram, wheat,
rice snd ssny other important feed creps) im the
work of Barbars Nsha, Nigel Crimsley, amd colleagues
at the Friedrich HMicscher-Iastitet ia Basel,
Svictzeriond, and st the Jeha Isnes Iastitute,
Nerwich, Eagland. The researchers imserted clomed
genes for the msize stresk virws (MSV) iato the Ti
plesmid, imserted this into bacterie smd infected
maize plants vith the recesbinsat wsisg coaventionsl
techniques. They find Chat the maize plants
develeop signs of NSV infectiem, indicatimg that the
gene has been transferred to the plant’s gemome.
Thes the virwus may be used as & semsitive assay to
deternine whether toreign DMA has beea takea wp by
the plants. Earlier efforts to tramsfer gemes to
asescetyledencus plants msy actuslly have werked but
have geas wadetected bucawse the asssys being weed
wvere aot spprepriate to this type or plast, the
cesesrchers say. (Repriated with permassion from

Chemical and tagiaeering bevs, 12 Jassary 1¥87,
p- . Copyright l;;. asericen Lhemicsl Seciety’

Whole sonecot plaat vith sitered gemes growm

The race to grow s whole momocot plant with
sltered genes has been won by 3 simple nev method.
The ides is to send in sev gemes ot the times whem
plant cells are sore hospitsble. A team led by
Dr. Alica de la Pens at Complutense University in
Madrid (Spain) moticed that st ome stage is the
process of cell divisiom thst produces the polles ia
the flowers of rye plants, the dividing cells are
net surrownded by a cell wall. The gemetic
factories imside these cells are thes especislly
teceptive to injected chemicals. This s-ggested
that they might even be open to & visit from & mew
bit of DNA.

Dr. de ls Pens and two scientists from the Max
Planck Inscituts for pleat-breeding resesrch is
Cologme (FRC), Dr. Norst Lirz amd Dr. Josef Schell,
then tested this promiving seggestion. They
injected DRA contaiming s geme for satibiotic
resistance into the side shoots of 98 rye plants,
slloved them to cross-pollinate sme them collected
wore tham 3,000 sseds. Kesistasace o smtibirolics 18
mot sounsthing farmers mseed is a crop, but it 10 an
easily detectsadle trcit and thus & uwseful test of
the method. Se of the gTev 1aCo ChTiviag
plants, despite the presence of sa sntidiotic 1s
their diet. By testing for the enzyme which it
moulde, the teas showed thsc two of cthe seeds hod,
indesd, received the mev gese. The besucy, of the
wechod is that it co-operstes vith s plent’s nstursl
gteproductive cycle to prosuce gesetically chasged
seeds.

A success tate of juel two im ever 3,000 lesves
plenty of room for improvemsmc. 1t remsins to be
seen vhather the techmique cas be used to tramsfer
the genes that biotechnelegiots are interested im ~
snd not just serker genes swch so the one for
sntibiotic resiotance. This may be havd te do
because injecting DA often jumbles up the gemes it
contsine. The gotw cells of other cereole develop
similarly to those of rye and the glimmerings of
success with this nev toel should give genetic
engineere better sccess to the genetic works imside
wonocot plants. (ixtrected from The Leomomist,

7 narch 1987)




Research on becterial genes
Prodect of Hg-resistance gene identified

Chemists Thomas V. O'Ralloran snd
Christopher T. Walsh of Northwestern University and
Nassachusetts Institute of Techmology, respectively,
have isolated and chsracterized the proteio that
controls mercury resistance im certain bacteria.
The proteia, produced by a apecific gene called
werk, is comsidered a prototype for other
wetal-responsive switches found im cells. These
switches semse snd tramslste isorgsmic signals into
chenges in metabolism. The protein is & dimer of
solecular weight 16,000. The chemists have
identified the site om DMA to which it binds, and
find that it does so in the pr ot ab of
sercery. This protein—DMA systes "is mowv set for
quantitative and high-resolution prodbes of specific
setal-protein snd protein-DMA imtersctions,” the
resesrchers say. (Reprinzed with perwission frow

Chemnical end Engineering Mews, 12 Jsnuary 1987,
p- 20. Copyright 1987, American Chemical Society)

Research iastrementatiom

New pilver staia kit

A silver stain kit for the detectiom of
proteins, mecleic acids and lipopolysaccharides is
aov gvailable from Amershsm Intermstional wonder the
trademerk "Quick-Silver’. Quick-Silver is claimed
to be 50-100 times more sensitive tham Coomsesis
brillisat blue for many proteins and 10-20 ctimes
wore sensitive than ethidium bromide for mucleic
acids. (Source: Biotechnology Bulletim, Vol. S,
¥o. 12, Jemmary 1987)

icsl for bi ecule detection

Existing imwenodisgnostic techniques often
involve sophisticated imstrumentation snd methods,
expensive chemicsls and highly traiwed persomnel.
Now, the Ares-Sorono Croup, s pharmscentical sad
disgnostic company based in Boston, USA, and
Svitserland, is developing a nevw, inexpensive
diagnostic technology that physicisns can use in
their ovn offices. Scenarios like tae ome sbove
could be possible by 1990. Ares-Sorono is
developing the technique im collaboracicn with PA
Technology, s British Sciemntific consultinglfira.
Compsny scientists sre using s physical
called surface plasmon resomance for directly
detecting specific infectious viruses and bacteris
in osmples of blood or other body fluids. Plastic
or glass etrips sre costed with s thin fils of
silver followed by s layer of momoclonsl satibodiss
that recognize only specific infectious agents.
Whes light is beamed onto the test strip’s surfacs,
the silver’s zlectrons undergo s collective motion
knows as s surfece plasmon.

Since this motion draws off energy from the
light bess, reflections from the surface are
significently lower in intemsity. If present,
snctigens - the infectious sgeats - dind to the
sntibodies, snd the properties of the test scrip
surface sre sltered, resulting in chsages in
reflection sngle and intensity. VFrom chese
differences doctors vill be able to determing what
infectious sgents are presemt in patiencs.

(Extracted froe "&m&- vol. 130,
13 Decenber 1986

Uresse comivgated sngibodisp offersd

Sers-Lab offers s comprehensive range of Uresse
conjugsted snti-humen, mouse, sheep snd rabbit
antibodies suitable for ELISA testing and hybridoms
screening. A nev service ly introduced by the
company is 8 custom comjugstion service, vhereby

customers’ own antibodies can be Urease conjugsted.
Details from: Chris Lear, Sers-Lab Lrd., Crawley
. sex RH10 4FF. (Source:

Down, Sus Biotechnol
Bulletin, Vol. 6, Mo. 2, March 1987)
Toxicological testing and drug screesing vith
3 ard of ELM

International Biotechnologies (IST) Ltd. of
Jerusalem, lsrael, are offering tissue culture
dishes coated with EQt - extracellular matrix - for
use in toxicological testing and drug screening.
EW, & natursily produces basemsnt-like memdrane,
closely resembles the basement membranes which
exist in vivo. secause cells cultured om but
gtov in a manner sisilsr to that 1im vivo, it
is possible to wore accurstely extrapolate
results regarding in vitro toxicity te husan
conditions.

EQ4 offers an improved, cheaper alternstive to
laboratory animals. The use of cells growm om EUM
®ay reduce the cost and simplify the procedure ot
studying the effect om cells of single drugs, drug
metabolisms, drug combinations, verious chesicals
and horwomes. This ability to grow priamy cells
i_n_;é_z_r_g for drug screening and toxicologicsl
testing may offer en alternative to the use of
whole-spnimsl tests which are both costly snd tise
consuming.

ECH in comsbinstion vith serum-free media
provide & superior primsry cell culture for drug
screening studies. EQt incresses plating and
cloning efficiency, induces differentistion and
enables the growth of epithelisl cells in serum—free
sedia. Tne seruw-free medis in turn ishibit the
proliferation of stromal fibroblasts, resultiag in
an almost pure epithelisl cell culture. This
improved cell culture facilitstes the zssessment ot
cthe effect of drugs without inferfereace by serum
components. For further information picase coatact
Rossnns Milstein, Director ot Marketing, A8T,

P.U. Box L5140, Jerusalem Y3409 lsrael.

(Source: Company Mews kelease, March 1987)

Microporous membranes

Pall’s Biosupport division vill be sarketing
high quality sicroporous plsstic ssmbranes for
trensfer and immobilisation of biologically sctive
solecules. A range of surface chemistries mske the
menbranes suitable for mucleic scid or protein
trensfer, immobilisstion and specific absorption
purposes. Details from $.R. Osborn, Pall Process
Filtration Ltd., Europs House, Havant Street,
Portemouth, Hants POl IPD or om 0705 751545.

(Source: Biotechnol Bulletin, Vol. 6, No. 2,
March 1987} -

ITIR in fermeatation process control

A type of photometer thst can messure rsdiation
sbsorbed by an organic wolecule msy be usetul in
analyzing the rav materisls used in biotechooloyy
products msde during fermentation, sccording £o 8
Lehigh University scientist.

Lz, Janice Phillips, associste protessor ot
chemical engineering st the university, seys that
knowing the concentrations of rav materials and
products during the fermentstion process could
incresse production sad lower opscrstiag costs. 3he
is avsluating the potential of Fourier trensfore
infrered anslysis, or FTIR, for use ia fermentation
msonitoring and control.

Current methode for controlling what occurs
during ferwentstion sre limited to messurements of
temperstures, relative acidity, dissolved oxyges and
gas composition.




FTIR, traditionally used in analytical
chemistry but new to biotechmology, can messure
concentrations as lov ss one gram per litre and as
high as & fev hundred grams per litre by identifying
ond quantifying an organic wolecule by the type sad
amouat of infrared radiation it sbsorbs.

The Lenigh researcher has used FTIR to track
glucose end ethanol concentrations during a
bioresction and says results sre “encouraging”.

» to measure rav materials and products
during fermentation she says a ssspling system wust
be designed to deliver samples to the FTIR
spectrometer. Fibre optics could further enhance
analysis by comnecting the spectrometer to the
fermenter 5o messwrements could be made without
removing semples, she says.

One drawback of FTIR is that it camnot detect
very lowv concentrstions of raw msterials, although
there are s limited nuaber of applications wvhere
such low-concentrstion detectiom is necessary.

(Extracted from Chemical Marketimg Reporter,
16 February mnﬂ———.‘_'L

Digita: imsging sids chrowosome snalysis

A small but growing sumber of genetics
resesrchers have s new tool for studying
chromosomes: digital imsZing systems that not
ouly display the chromosomes but also permit the
images to be sorted, enhanced and menipulated
tor faster and more sccurste study of gemetic
disorders. The imegers could sleo aid in prenatal
diagaosis, determination of exposure to drugs and
eovironmentsl toxins, and womitoring the effects of
radistion.

Several such imegers sre now on the market,
with prices as high as s quarter of s million
dollars. A relatively low-priced systes, however,
has receatly been developed by Houston's Perceptive
Systems Inc. (PSI).

To study the 23 pairs of chromosomes contasined
in every human cell, researchers often prepare s
karyotype - s photo im which the 46 chromosomes sre
paired snd arranged according to size. A missing or
extrs chromosome — or one that is too big, too
smsll, or resrranged - is often sufficient to
confire a diagnosis.

Using traditionsl menusl methods, the procedure
often takes hours or even dsye; in contrast, the
imagers perforw the task in minutes.

PS1's Genetiscan imager consists of &
sicroscope-mounted video camers, key-board,
computer, snd two video display terminsls. The
stained chrowosomes sre displeyed on one of the
screens, vith the imsges digitized eo that the
banding pstterns are more clearly visible than on
the originsl slide - sn importanc disganostic factor,
since soms genstic disorders are ssesocisted with
just & single miseing band.

The system festures two karyotyping wodes:
sutomstic and interacrive. With the firet (which
adds $10,000 co the $65,000 base price), the
chromosomes under study sre compared vith others
previously entered by the user, then sutomsticslly
srranged into s'szed pairs and displayed.

Cenetiscen is one of seversl PSI digitsl
imagers, and software is sveilsble for s variety of
studies -~ counting cells and distinguishing
different cell types to disgnose blood disorders,
for exsmple. P81 is nov working with Du Pont to
develop an imager to scan brain tissue snd produce
3-D imsges of selected aress. (Extracted from High
Technology, Jenuery 1987)

General

hodified enz communicates directly wvith
wsetal eIcct?E-

Chemists have modified the enzyme glucose
oxidase in such & way that direct electrical
communication can otcur between the enzywe snd metal
elactrodes. This is the first time that direct
electron transfer between an enzyme that catalyzes
oxidation-reduction reactions amd a metsl electrode
has been demonstrated.

The successful research effort opens up a mew
route to development of electrochemical and
bioelectronic sensors. Specifically, the work on
glucose oxidase may open & psth to s diocompatible
gslucose sensor. Such a device could be used for
continwous sonitoring of the blood glucose level of
diabetics.

The research vas perforsed by Adas deller, bead
of the electromic materials research department at
ATMT Bell Laborstories, Murray hkill, N.J., and
Yinon Degani, & post-doctoral member of the scaft at
Bell Labs. ussentially, the scieatists intruduce
electros relays into glucose oxidase that shuttle
electrons from the reduced redox cester of the
enzyse to the metal electrode.

Redox enzywes nsturally accept electroms rrom
and transfer electrous to small ions or rolecules in
solution. For instance, glucose oxidase, as its
name implies, oxidizes glucose to glucomolsctone.

In the process, glucose transfers two elect:ons to
the oxidized flavine sdenine dinucleotide (FAL)
redox centre of the enzyme, thersby reducing it to
reduced flavine sdenine dinucleotide (FADHZ).

The enzyme does not, bowever, directly exchange
electrons vith metal electrodes. Therefcre, the
current flowing through s gold or platioum electrode
in sn electrolytic solution containing glucose
oxidase does nmot increase with the concentration of
glucose even though the enzywe is resduced by
glucose and the reduced enzyme diffuses to the
surface of the electrode. Although the electrode is
maintained at s sufficiently oxidizing potemtisl,
the reduced enzyms is not reoxidized snd the
oxidation of glucose by the enzyme stops.

Eozymes sre notorivusly delicate in terms ot
structural changes that will be tolersted without
significant loss of activity. At nigh enough
concentrations, ures denatures snsymes. Although
they have not yet proved ic, the scientisis dDelisve
that, in ¥ ures, the two subuaits of glucose
oxidsse separate to some extent, but the glodular
structure of esch subunit remsins essentially
intsct. Therefore, only smine groups on those
portions of the subuanits that ars inm comtsct vith
esch other in the intsct enzyme sre scylsted. In
other words, in the modified ensyme, the slectron
relays are restricted to the interfsce between the
two subunits. This limits the structursl changes ia
the subunite themselves and sllows retention of
greater han 50 per cent of the ensywe's catalytic
sctivity. Repested gel filtration steps do not
changs the properties of the modified snsyws.

Such an electrode could monitor directly end
continously & disbetic's blood sugsr level. The
output from the electrode could be fed into o
microprocessor that controle & source of insulin.
Such 8 device could deliver ineulin through s
syringe in response to changes in blood glucose
level in such the sems way that the pancress of o
non-disdbetic delivers insulin. Such sn iansulin
delivery systems could slieviate or eliminece many o
the severe physical problems, such ss damsys to Che
kidneys snd eyes, resulting from glucose




flectustions in disbetics. Such fluctuatiovs are
associated with the most prevalent sethod of
sdministering insulin, which is subcutaneous
injection.

The wodified enzywmes also open the wvay tt the
possible use of biocompatible electrodes
iacorporsting modified enztymes to control through
direct electrochemical oxidations or reduction
resctions the conceatration of compounds in a
tisswe. The establishment of direct electricsl
communicstion between cuzynes and setal electrodes
is wot limitea to glucose oxidase, Degani says, but
is fesasible in other dimeric enzywes such as D-smino
acid oxidase. Nesearch on other enzymes and other
electron relays is being pursved in Heller's
laboratory. (Abstracted vith pernission from

Chemical and Engineering News, 16 March 1987.
Copyright 1987, Asgricen (hewmical Society)
D. APPLICATIONS

Pharmaceutical and medical applications
Mev cell techmology technique

A wev technique of wimicking cell membranes
lies at the heart of a new British company just
formed vith £1 willion of venture cspital. The
technology cculd have commercisl applicstionc in
wany branches of health care -~ from artificial
organs to artificial blood.

The company, Biocowmpatibles, hopes to exploit
some of the scienitfic resesrch alresdy carried out
at the loysl Free Hospital School of Medicine by s
tesn headed by Dennis Chaspmsu, Professor of
Biophysicsl Chemistry.

The company will develop, msnufacture and
ssrket products based on srtificial membranes. Ome
product vill be & preparation that mimics the outer
surfece of red blood cells. Plastics and other
srtificisl substances introduced into the body
norsally cause the blood to clot. But if the
surfaces of artificisl substances are costed vith
this prepsration, the body fails to recognize the
substance as foreign.

The product could have many different
applications in medicine. Attempts to give people
artificisl hearts, for exsmple, have failed not
becsuse the orgsn did not work, but becsuse the
patient suffered strokes as ¢ result of dlood
clots. Spreyed wvith this prepacrstion, srtificial
implants -~ cardisc snd intravenous catheters for
disgnosis or trestment, and artificisl srceries -
would all survive longer in the body or perform
better. On & more mundsne level, contact lenses
costed vith this kind of preparstion would be far
more cosfortsble to wesr.

Another sres of resesrch that the cowpany hopes
to exploit is che manufacture of liposomes which
could eventuslly allov doctors to sdminister drugs
directly to particular organs of the body.

Liposomes msy slso prove useful in the
development of srtificisl blood. Liposomes
containing hesmoglobin can be freesze-dried and then
reconstituted by adding vater. This work presents
the poseibility of having easily stored artificis)
blood freely aveilable for emergencies. (Entrscted

fros Nev Scignciet, 19 Merch 1987)

Novel cQprOot 1]

A novel glycoproteinsse can be used to modify
the cell ourfacee of living cells for the purpose of
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defesting cell/cell recognition or ss 8 tool for the
specific clear je of biologicsl molecules in

structural ¢ “’s. The enyzwe fros the dacterium
Pasteurells -"ytica, while it does mot kill or
rst aoamal .3, Can remove some important labels

from the cell surface. Further information
avgilable from C.M Ostrovski, Techanology
Development Uffices, Umiversity of Guelph, Utfice of
Research, Guelph, Untario MN1G 2Mi, Camada.

Alpha-tnalassaemis screening test

Alpha-thalasssemia is prodarly the single mosc
commou human genetic d¢isorder worldwise, resulting
from the deletiom or imactivatioe of one or more of
the four gemas coding for the heemoglobin ‘s’
chains. The subsequent decresse im 'a’ chaia
Jroduction can be rapidily detected im mewdorn
infants by sessuring the level of Nb Bart's (¥=),
formed vhen the extrs gamms chgins of Wb F (a2y2)
combine in tetramers-yh. The Isolab screenming kit
offered by Advanced Laboratory Techaiques of
Tunbridge Wells, UK provides rapid quamtitation of
Wb Bart's.

(Source: Biotechnol Bulletia,
Vol. 5, Se. 12, Jassary 158T) — M———=

Better treatmeant for thalsssaemia?l

Scientists and doctors at Essex University and
University College, London, have developed s
promisiug new technique for removing excess irom
from the bodies of patients being trested tor
thalassaenis. The blood trsusfusions which are an
essential treatment for severe thalasssemis
inevitably lead to surplus iron scumulating in the
body, vith increasingiy hareful sna eventualiy tacsi
results unliues the iron is rewoves with an
sppropriste pharmeceutical agest.

At present th. drug used is desterrioxamine
vhich, vhile being effective, is expensive and has
to be given intravemously by imiusion. The new
drugs, being developed at Essex University oy
Dr. Bob Hider and tested at University College
Hospital by Professor Lrnie Huehas, so far o
aminsls, can de sdministered orally and would be
much ch to prod than desferrioxamine. They
slso have s potential for tresting other serious
conditions besides thelasssemis.

Thelassaenis, ansemis csused by genetic
defects, affects severdl million people in North
Africa, the Middle East, across Indis and Pskistan
and especially in Thailend. The nsse cowes fros the
Creek thalassa, mesning the sea, becsuse of the
frequency of the condition in countries bordering
the Mediterranesa.

Beta thalassaemis

Awong the most severe snd common forms of the
disease is bets thalsseasmis (in wvhich the defect
distorts the bets chsin of the hsemoglobin molecule,
which is made of two parts called the siphs ana becs
chains). Infants wno inherit the beta thaiasesesis
defect from borh psrents seldos live Lo one yesr old
unless they ere treated vith regular transfusions of
normal blood to restore oxyyen—carryify capacity.

Unhappily this, too, brings increasingly severe
problems in the long ters. The haemoglobis in the
transfurions carries oxygen sround the body sormally
but it sdds enorwously to the totsl ssount of irom
in the pstient’s body. Every moleculs of the
abnorusl thalssssemic haemoglobin, ss well as of the
haemoglobin in transfused blood, hee four atowe of
iron st its centre. Wormslly, the body teuds to be
chronicslly short of ison, a mstsl vhich is
sssentis]l for meking ensymes, our nstursl catslysts,
as well a0 in haemoglobin, so sechsnisms have
evolved for storing iron rsther than excreting it.



Our bodies lose irom omly iu cells sloughed off in
desd okin end desd cells from the constamt turmover
in the lining of the gut.

The body keeps a day—to-day y of iroa
ingide big, hollow-shaped protein muiecules of
ferritic. Each single ferritin molecule is sble to
store up to 4,000 atoms of iron. Mormally the
ferritin stores are oaly partiaslly full of iroa
stoms. But if continsing irom overload, through
repeated intake ia blood transfesions, fills up the
ferritin wolecules, iroa begins to bde deposited in
the tisswes - especially the cells of the heart and
liver, vhere it is extremely toxic. And, becawse
bacteria feed on free irom, the deposits encoursge
infections. Moreower, the presence of free irom
generates free redicals, hydroxyl chemical groups
which sre so resctive that they literally test
livieg saterial to pieces.

Vithout trestment to Temove irom overload,
victias of severe thalasssemir given blood
transfusions become increasiangly ill from early
sdolescence on, amd may not resch puberty.
Desferrioxamine, whean it can be mede available, cas
pemetrate into cells contsinimg irom aad dind om to
it, meking & chemical complex which is thes excrated
from the body.

But desferrioxamine hss two severs
limitations. It is expemsive: s cowrse of
treatuent costs £4,000 per year and has to be
continued, slong with blood transfusioms, for life.
And it cannot be taken orally, but has to be takem
continually becsuse it is repidly excreted from the
body. So it has to be given by slow infusion, which
requires expensive infusion pump equipmest end is
unplesssnt for the patient.

Now, animel tests imply that s drug thst
Dr. Hider has produced cam provide s chesp
alternative to desferrioxamine; and it could be
taken orslly. Dr. Hider's breakthrough came from
looking into the wey in which fungi snd bacteris
obtsin the iron they need im their diet. They
dissolve it out of irom—comtsining complexes ia the
environment by means of biologicsl solvents called
siderophores. These solvents are very efficient at
scavenging iron but they need special receptoss
through vhich they bring their cargo of irom iato
the fungi thet need it. MNider has redesigned
siderophore molecules so that they retsin their
ability to scavenge iron but have been given an
sbility to enter cells by simple diffusion through
the mewbranes of the cells.

Anims]l trials csrried out by
Professor Ernie Huehns of University College
Mospital in London, over the lsst fev yesrs, have
shown thst hydroxy pyridones, the chemical name for
the modified siderophores crested by Bob Nider, are
a3 effective as desferrioxssine st getting iron out
of cells in wvhich it has been deposited Chrough
overlosding of tissues. Pyridones are, too, ss
iton-selective as desferrionsmine. They do not
remove other vitsl elements such as copper, cslcive
ond zinc, sre chesp to produce snd csn be taken
otally. They sppesr to have no toxic side effects.

Long trials

The stage seems set for trisle of pyridones in
humen victime of thslesssemia. But becsuse such
people might have to tske pyridones regularly for
life, along vith their reguler blood cransfusions,
pyridones will have to undargo exceptionslly lomg,
stringent and expensive toxicity trisle in snimsls
before being licermsed for climical testing. Such
toxicity trials sre beyond the resources of Easex
University, UCH or the Britieh Techmology Group
(BTC), which has been supporting the work so0 far.
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So Dr. Hider is now hoping that s
pharmaceutical compaay or imternstional agency will
come forvard to taie the work through the next
stage. The outcome could be & treatment which would
®ske & mormal life and life-span poesible, without
disconfort and at moderate cost, for many thousands
of thalasssemic people.

It could have spim~offs i several other
clinicsl aress. Other siderophores could be
developed to remove aluminiwm from the bodies of
those patients on dislysis mechioes vho suifer froms
alwminivs overload. The irom-scavemgisg
siderophores could be weed to preserve organs such
as kidmeys for lomger periods ostisde the body
before they are used in trameplents: ome limit om
the life of isolsted orgens is tissue damsge from
free vadicals libderated by irom.

Redicective isotopes are ofttes imjected into
the body to imsge, and evesm to Ctrest, camcer
tumours. appropriste sidercphores could be uses to
cesove such poteatially harmful substamces trom the
body after their period of wsetulness came to as
end. They might even be wsed Lo remove absorved

pistoniwm. (article wrictem by Stanitorth Webd for
SPECTRUN/&, Bo. 205/1987)

Two companies collaborate to study mervous
system

Cslifornis Biotechaology luc. has signed an
agreemgnt vith Orgssom lsternstiomsl, BY, of the
Netherlaads, to collsborate on research and
developmeat of products resultisg from Cal Bio's
neurobiology programams.

Under the sgreement, Organon will fund and
collsborste in the development of products for
Alzheiner’s disease and other deg ive di
of the ceatral sad peripheral servous systea.
Followving vresesrch, Csliformis Biotechanology and
Orgamon saticipste eatering into s further sgreement
granting vorldwide clinical devalopment and
marketing rights to Organos for all products
tesulting from this collsboration.

The therapeutic r h programme is based on
human proteins called meurotrophic factors (which
priancipaily aftect develppment znd maimtensnce of
cells in the brain and peripheral nervous systesm)
developed st Californis siotecnnology.

These factors include the compsny’s
tmtiullrmiucud tibroblast growth factor
FUF), vhich has been shown to stimulate the
function of key nerve cells. Californis
Biotechnology researchers claim they were the
first to clone and express FC¥, wvhich is sleo
being developed for various wound hesling
spplications.

The progrsmme includes several neurotropbic
factors exclusively licensed from the laborstory of
Dr. Stanley H. Appel at the Beylor College of
Medicine, Mouston. (Source: Chemicsl Marketing
Reporter, 16 March 1987)

l.illz gets spproval for growth hormons

Eli Lilly & Co. has received FUa approval to
market its natural-sequesnce humsa grovth hormons,
called Humatrope.

The company easys its hormone, wssde by
racombinant Dia technology, 1s identicsl in
chemistry and etructure to ths growth norsone
produces by the human body. T[he nevliy spproved
product will compete with Lenantech’s humsn grovth
hormone, sarksted under Che tradename rrotropin,
which vas approved for ssrketing 1o late 1ysd.



Like Protropin, Wema.rope is isdicsted oaly for
long-ters treatment of childrea whose pituwitary
gland does mot secrets adegquate 1 endog
growth hormome. Lilly says that smong actioms
wadiated by NMumstrope and Wumen grouth hormone are
skealetal growth, cell growth amd improved setstolism
of proteiss, cacrbohydrates, lipids sad uinerals.

The human grovwzh hormome busimess is cwurrestly
in the midst of s pateat quandary as
Noffusnn-La Roche has swed Cementech for patest
infringenent. Noffmasm—ia Roche's 1974 patent om
syathetic production of humes grovth hormome, the
coupany claime, extemds te recombinsat DEA methods
of preduction. Also, the “composition of matter”
argusent comes into play when the patent is om the
substance, w0 matter hov produced. Mow this will
spply te the Lilly prodeuct, which is somevhat
differest in composition, is mot yet kaowm.

(Extracted from Chemical & Eaginsaviag »
16 March 1987 pp. 5 and
Semitomo develops exoctoxin Msb

Senitomo Chemical and its drug sffiliste
Senitomo Pharmsceuticals have developed the
technolegy Co mass produce s husem momoclonsl
satibody capable of sttacking the Pseudomonss
seroginees blee toxin. The Swo compsnies have
meddi-clu’;:gmmformmin
antibody. These geses have been transplanted iato
wice wyelons cells.

Both partuners have succeeded in propagating the
sanipulated mouse cells sad are plamming to
comsercialize the process to produce the antibodies
as & drug co treat various disesses. The blue pus
ctoxin prevests human protein syathesis and poses &
danger for people vith reduced inmume fumctions. At
present & mumber of satibiotice cen be used to trest
the blue pus but there are o effective methods to
sttack the toxin. (Source: Europesm Chemical News,
19 Januery 1987)

Nev DNA probes

The applications of DMA probe technology seem
to be limited only by the imsginstion. DHA probes
mey be wsed 89 gnti-covnterfeiting devices. The
UK's Depertment of Trsde end Industry recently
sverded 8 prize to BioTechmics Ltd. for its Bio-Tab
invention. Todsy, the security sessures tsken to
protect documents, hask bonds and other sensitive
jitems sre largely electromic; tomorrow they could
be biological. BioTechaics says thet it will be
possible to use DA markers ss coverr or overt
labelling devices of very high specificity. One
warely couples DNA probes to smell stretches of
identifying DNA covaleatly bound to peper, or, for
example, to the canvas of a priceless work of art.
This security device might be sepecisily valuable ¢o
large orgsmizations such as the FBL where ic is
imporcent to know tnst paper from outside sources
hss not somshow e¢lipped inco in-house documentcs.

DNA probe technology is sleo being used to
creste 8 nev type of fingerprint for forensic
identification of pocmchl erimingle. Lifecodes
applins ite DMA-Princi¥ technology to ssmples of
blood, semen and tissus -~ the compeny predicts that
the tests should increase comvict retes for teps,
wurder and other violent crimes.

Probe tes’.; are being developed for field uses
oo wvell. Enso Biochem recent’y received a contrect
from the US Army to develop rapid identificstion and
disgnostic eystems, suited to use at the scene of
infection. BDased on monoclonsl antibodiss as wvell
s the company’'s probes, tha techmnology "is ideslly
suited to ... the environmental etadbility
requirements for silitsry detection systesms,” Enso

says.

In sddition, scientists from the Marvard School
of Public Health, Drazil sad Thailand have devised s
field assay using Dia probes to detect the malarial
parasite in blood samples taken from fingerpricks.
Rot oaly can the samples be collected im the field,
but they can also be lysed and the Dia immowilized
there - using & manifold that can be opersted uasar
the vacuum supplied by a hand pump. The ssmples are
then taken back to the laboratory to hybridize with
32p-)abelled prodes. The reswits can be read ot
an exposed L-ray film. Field trials have snowm t*ac
populatioss can be tested Tapidly. Umce this probe
is comsercislized, each tes. should cost mo more
than five to tem ceats lafter necessary equipment
has been purchased). (S Bio/Technology,
Vol. 5, March 1987)

Q-fever antigen available

An entyme-linked immume sbsorbest assay (EL1SA)
antigen is available for the detectiom of sntibodies
to Coxiella burnetii, the agent of Q-fever im
humsns. Unlike other ELISA autigems for
C. burnetii, this test fills a gap ian Che technology

of veterimary diagmnostic procedures by detecting

infected snimals, verifyiang vaccination results and
wonitoring the establishment of comielila-free
stock. Further infotmstion available from

C.M. Ustrovski, Techaology Departmeat Officer,
University of Gueloh, Industrisl and Inaovation
Services, Guclph, Ontario, Casads W1C WIi.

BID launches _gene-probe test

A gene-probe test thst cam detect periodontal
(gum) disease at aa early stage hss been lavoched by
US biotechnology company, Biclecamics Diagnostics
(3ID). The company's first commercial product is
designed to detect the presence of three dirferemt
graw—negative becteria involved is causing the
disesse.

Secause cf the complexity of DMA probe
techaiques, BID has astablished a clinical reference
laboratory st its headquarters in Cambridge,
Massachusetes, to test samples received from
dentists in Nev England snd further afield. The
1sboratory cas hsndle hundreds of sseples and vill
be expanded as required.

The compeny is hoping to develop a simplified
test for dentists to use im their surgeries.

BID’s president Bill Coll reckons that the
periodoutal disesse detsction merket has “huge”
commercisl potentisl. The condition sffects some
23 willion Asericans vho spend over $4 billion/yesr
oo surgical snd other treatment. {Source: suropean
Chenical Mevs, 9 February 1987)

Tumour necrosis factor s obesity-curbi.g sgenc

Weight-control vith s twvo~vay svitem is the
tole proposed for t necrosis factor (In¥) 10 @
patent pending at Lstus torp., Lmeryville, Calif.
I genetically engineered by letus is in early
clinical trisle ss a tumour~killing drug at Fox
Chase Usncer Centre, Philedelphis. Uther
biotechnology companies in the USa snd Jspsn are
slso trying recowbinant versions of the
tumour-vasting solecule is chemotherspy studies.

Cetus’ patent application, "Use of Tumour
Necrosis Fectors ae s Weight Regulstor”, vas
published lsst Novesber is Luszops by the World
Intellectusl Property Orgsmization. The text
describes in vitro tests of THF chat suggest it way
some day be sdministered to obess psreons to
suppress production of excess body fst snd tbat this
lipid-depleting effect can be turned off by
sonoclonal or polyclonal entibodies that nsuctralize
the mecrosis factor.



TMF, a 157-smino~acid peptide, hus been
identified as identical wvith s molecule called
cachectin, which sediates cachexia - body-vasting -
in animals or humans reacting to malignamey,
infection or bdacterial endotoxia. B8och apparencly
prevent the expression of Zenes respomsible for
producing enzywes importaant in scoring adipose
tissue.

Stanford University sciencists working with
Cetus and biochemist Aathony Cecani at The
Rockefeller University, dex York City, each
discovered the molecular and metsbolic ideatity
between TNF and cachectin. Rockerfeiler bas also
filed for pacents on usiag the peptide's
fac-deleting properties for weight coantrol and
licensed their approach to Chirom Corp.,
Emeryville. (Extracted from McUraw-Hill's
Siotechnology Newswacch, 2 March 1987)

Cancer drug desl

The US pharmaceuticals aajor, Merck, vhich is
strong in two of the fastest growing areas of the
pharsaceutical markst, cardiovesculars and
antiarthritics, has entered into agreemencs with
Bioges to develop and market s recombimant protein
currently being investigated as a treatweat for
cancers of the femsle ceproductive system. Merck is
also bslieved to be in negotiations with Ysmanouchi
Pharmaceutical for a US licence for Sasacs, s cancer
drug in Phase Il trials in Japsua.

In the agresment with Biogen, Merck will make
paymente for the schievement of specified research
gosls and additiomsl ¢ h to be d d ia
collaboration vith the Msssachusetts Gensral
Hospitsl in Bostom. All tiuree partners will conduct
basic research snd development work oo the proteinm,
recombinsat Mullerisn inhibiting substance (Mis),
but Merck vill be respousible for clinical ctriale
and tegulstory procedures.

Merck ° believed to be one of the leading
csndidaces to win US rights to Yzmanouchi's
anti-cancer therapy, Seancs, s neo-carzinostatis
conjugacted with partiallly escerified
poly(styrene—comsleic anhydride). The drug is aa
analogue of Ysmsnouchi’s other experisental
anti-cancer ageat, currencly in Jspanese trisls,
neo-carzinostatin. (Source: Curopean Chesmical
Sews, 9 March 1987)

Treatment for septic shock

Pfizer has signed s lecter of incent vith Xoms
Corporation to develoy; and commercislise che
lacter's monoclonal sacibody-based products for
treacment of septic shock -~ s disease which kille
about 80,000 people snnually in the US. Ome product
is already ia Phase LI clinical trials vich others
in preclinicsl testing. (Sources CLuropean Chemical
News, 1 February 1987)

Growth factors might speed hesling

Selscted peptide growth factors might be useful
in helping injurise that extend only partway chrough
the skin heal sore quickly. That prospect has bees
suggested by Gregory §. Schults of the Univereity of
Louisville School of Medicine sad Ceorge J. Todsro
of Oscogen. Topicsl applicacion of epidermsl growth
factor (EGT) had been showm earlier co sccelersce
spidernsl regeneration of mid-derwal skin injuries.
Te snsforwing growech festor-& (ICF~) sad veccinia
virue groweh faccor (VGY), che resescrchers noCe,
have substancial sequence homology to KGF, end oll
thsee growth factors sppesr to bind ¢o and utiuu
s common tyroeine kinase recep The h
applied chemically synchesised uc or hmsa rcr-d
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and VGF to siddermal wounss - in Chis case
secona-degree burns - on the dorsal thorax of
ansesthetized adult pigs. The growth factors wete
applied in & weter-miscible satibiotic cresm. A
comparison of the three growch factors at 0.1

per ui. showed that VGF and IGF~<X produced a more
capid growth of epithelizl cells in tne wound area
than did other forms of trestment tesced.
(Reprianted with permission from Chemical &

Engineering News, 19 Jeauary 987, p. JU.
Copyright 1987 aserican Chem:ical Society)

Merck brings uco.bi._gau: hepatitis 8 vaccioe to
mackeC

Merck Sharp & Vohme sessarcn Laboratories 9
anoounced the wmarketing laumch of Recombivax W8“, &
recoobioant veccine againsC hepatitis 8 inkection.
[t vas approved last July by the US Food ane vruyg
Administracion, and will now 2e oftersd to Righ-risk
groups in the USA, aloagside Merck's
biocod-plasms-vases hepactitis 3 vaccine.

Both products hsve produced subscancially the
same high levels of immunity in climicsl trisls, but
the blood-derived version excited aaxiety that it
might coacsin hepstitis or AIUS comtsminatios.

Chromic-disease carrisrs ausber ac lesst
150 million worldwide, 700,000 ia the USA, accorvding
to World Health Organization estimates. Merck
perceives the "global ssrkec in the USA as 8 to
12 willior persoms st risk, of whom 1.5 willion have
already beem vaccisated,” states s company
spokssman. Imsunizacion vith either Merck vaccine
involves three injections over a six~wonth period,
at a cost of $11) to $120. (Extracted from

McGraw-Hill's Biotechaology Newswatch,
16 Feoruary 1987)

brug monitor

Using micellar cnromstography, a nev sepscatios
technique can handle untrested blood, urine ane
salive samples. [an addicion tn spotting arug abuse,
the mechod could insure pstiencs receive cherapeutic
amounts but a0t © of p ribed ssdicines.
Drugs sonitored thus far include scetaminophen,
phenytoin, procainsamide, quinidine, Cheophyiline,
Lab, cocasine, snd THL. Further informstion
svailable from W. Stevenson sacom, Nssearch Lorp.,
6840 Zasc Brosdway  Boulevard, Tucsos, arizoms
45710~2815.

Mev insulin process

Novo Industri, the Danish biotechbaology
concern, has scarted production of humsn iasulis
ueing genecticslly engioeered baker’'s yeast.

The compeny claims that the nev techuique
offers two sdvantages over conveacionsl technology
involviag the use of the gut bacterium Escherichia
coli. The yeast prod a precursor insulia
woleculs vhich siresdy possesses the essencisl
disulphide bridges for correct J-D folding sad oaly
tequires s one~step enzymstic comversios.

The ochar advancage, says Novo, is Chat the
gone~spliced yeasst is sble Co secrece the precursor
into the fermentation droch. This simplities
isolation and purificscion. The yessts ces be
stesilised and sold tfor snimsl feedstocks sed Move
has stasted to invesCigece this pocencisl markec aad
plans to use cthe techology to produce othes
important proteins.

Convencionsl production of iasulia usiny
recombinent L. coli yields s protein that sust be
further ctrested. Jurtherwore Che bacteria need to



Ye broken up to isclate the therapeucic protein from
ather proteins. (S H Cheaical Mews,
26 jamuary 1387)

Europ

lgmunex starts Yecsf crisls

Immunex Corporation, the US biocechnology
company, has started Phase I clinical trials of a
gene-spliced immune systes protein agsinst cancer.
The drug, granulocyte~macrophage zoloay stimulating
factor (Gacsf), is beimg developed dy Che company in
collaboration vith the Hoechst drug subsidiary,
Behringwerke.

The trials are being conducted in hospitals ia
Texas and across the US, as well as in the Federsl
Republic of Germeny. Imsunex ssys chst it has
produced enough of the drug for Phase ! and I
testing. The proteis acts by stimulating the
bone warrow to produce disease-fighting white
blood cells. It is owe of several coloay
stimulating factors that the two compamies are
looking sc.

Animsl tests vith Gacsf have showm that the
drug boosts white blood cell cownts and triggers
some cells to directly kill cumsowr cells.
Chemocherspy and vrsdistioa crestment frequentcly
deprese white blood cell productiom im cancer
pstients, reducing cheir bodies’ abilicy to fight
apportumistic infections. (Source: Europesn
Chemicsl Yews, 9 February 1987)

3iogen licenses [FN

Biogen has licensed its gene-spliced gomma
interferon for use in csacer Cherapy to Baxter
Travenol Lsboratories for sll merkets sxcept the
federsl Republic of Cermany and the Far East. The
biocechaology company says it is retsinming the
rights for other indications, including rheumstoid
arthritis and virsl diseases.

Siogen currently has its gamms interferon in
Phase LI trials in che US and Europe againsc remal
cancer and Phase [I studies for s number of other
cancers, including ovarisn csrcinoma, chromic
syelogenous leukssmis and sslignant selanoms.

Following regulatory approval, Baxter Travemol
vill market the gamms incerferom chrough its
Travenol Chemotherspy Services arm, which
discributes presixed sati-cancer drugs co

oncologists. (Source: F gopesn Chemical News,
$/12 January 1987)

Promising schizophrenis drug develo

Glaxo is developing s new drug for the
treatment of schizophresis, saxiecy and asuges. The
drug, codenamed GRIB03Z, is likely to find ice firsc
commercisl spplicstion in the concrol of nauses snd
vomiting in pacients receiving chewotharapy. Firstc
tsunch could be sround three yescs hence, essCimsces

& company spokseman.

Detsile of anissl studies vich the aev drug
wete presented at s sseting of the British
Pharmscological Seciety in London last December.
Csrly clinical crisle with humsns have subsequently
begua. The saimsl experiments indicate chac CRIS032
seems CO sct sgsinec schisophrenis by controlling
the dopaminergic oversctivity in the brsia, which is
thought to.cause the eymptoms of the disesse,
vithout affecting normal behsviour.

The ssimsl cescs aleo suggesc thet the drug
could be & non-vedsative, non~sddictive trestment for

snxiety. (Extracced from Lusopegn Chewical Nevs,
$/12 Jaavery 1987)

Genetically engineeres proteln a availasle

Using gene-spliced k. coli, at tha
UK Centre Eor applies tticrovirologicsl ieseazch,
Porton Jown, have aavelopes a protern a waich is aow
availanle from Yortou Prosucts. lhe procein o
prolucec cepresents over I) per ceat or che cotal
cell mass and 15 free Erom Che toxins associrateq
vith production Irom Stapnylococcus aureus.
Protein A has appiicatioas im cytochemastry,
imsunocheaistry and the purification of sosoclomal

aacibodies. (Source: Europeaa Chemical Yevs,

26 January 1987)

Gene-rpliced factor VIII products

Genetics Institute, in collaboratiom with
Saxter Travenol Laboratories, is poised Co pwsh its
gene~3pliced factor VIII imto clinical crials in the
asar future. The biotechoology cospsay has isolated
the geue for Cactor VIII:C awd expressed it ia
memmaliaa cells and is plaming an expamsiom of its
pilot amd clinical productiom facilities. The
company is goimg to shift its prodwctiom activities
to Andover, Massschusetts whare a2 facilicy will be
built on & receatly purchased site. Coustructiom of
this oev facilicy is expectes to be cowpleted by the
end of the yesr.

Genetics Lastitute is expectad Co select & site
for its joint vemturs compsay vitk butroughs
Welcoms, WelUen Manutacturing, im the very nesar
future.

Preclinical tests insicate that the prosuct is
efficacious 1a treacing dogs vith haesopbilia A.
Uenetics lastituts is curremtly focusing its erforts
ou the development of s commercial-scale process.

Close behiad, Lenentech, in collsdboratioa wich
Sayer subsidiary, Cutter Biological, has encered
preclinical trials and msy be in & position Co
launch full humen trials by the end of the year.

Biogen and Kebi-Vitrus are expscted to be ia s
similar positica by the yesr—ead vith their product,
which is believed to be factor VIII:C asnslogue.
Chiron, is collaboration with Denmerk’'s Nordisk will
probably enter trials sarly next year.

With current therspy usiag concestrstse of
factor VIII:C from donated blood, the risk of
exposure (o infectious disesses is high. Trsgically
89 msny as two thirds of haemophiliscs ia deveioped
astions asy have been exposed to the «lD$ virus. it
19 tor chis reasom that projectioas tor the
gene-spliced prosuct sre high., t(ixztracced from

Luropean Chemical Wevs, W narca lys?)
Joinc Reb) sagiogenesis veantuts

Synergen iac. of Souvlder, Colo. has jormed with
£.1. du Pont de Memours & Co., Warlsingtos, Del., to
tressarch the uses ot sagiogenesss factor (aF), &
protein thac induces formstiom of cewv blood
vessels. The two companies vill joiatly fimsace the
next 18 sonths of preclinical smims) testisg of
recombinant AF‘s utility im caczdiovascular smd
neurological disorders, ss wall se
sissue~regensration.

Synerges vill focus om developiag »
msnufscturing process that seecs FDA tegulacioms.
Under the sgreemsac, the firm recsins nsmulsccuring
rights co AF; Ouponc gets vorldwide righte te
asrket any spplicscions developed, excepe topicsl
wound healing.

Californis Biotechmology, [ec., Mountaia View,
is resusarching the releted fibreblsast growth




tactor. imgem, lac., Thoussmd Uaks, Calif., and
CQiiros Cotp., Smeryville, Calif. atre aiso pursuing
psetential vound-healing prodects.

Synergen's initial source of AF vas ‘rexa
placenta, but now they prosuce it in bactetial
hosts. Symergem, ia collaberatiom with a growp at
New York Umiversity, idemtified. characterized and
initially purified the protein. It alsc did all the
cloning and gemse-expression. Svoergeam has a US
pastent pesding, end lace las: year applied for
Europesn patemts. AR the end of amimsl screeninsg
trials, the tvo compemies will, if the research
results verramt, comduct the climical studies
secessacy to obtaia FDA approval of axy products.
Jupoat would asswne & sejor finamciag commitment
duriag this phase. (Extracted fros McGrav-#ill's

diotechaology Sewswatch, 2 Narch 1987)

Bomes and znimal hormones agreement

4 asw team has bees forwed CO wse am smidstion
procass that could wore efficiently produce s large
class of hormones for use is humen and smimsl
sedicine. Lcaly's Farmictalis Carlo Erba amd Unigens
Laberatories (Fairtield, %.J.) vill further devslep
Unigens's petented process that uwses gesstically
eagineered bacteris to produce 3 precursor of o
hormone. An ssidating eazyms them comverts the
precursor to the fully sctive hormome. Farwmicalis
will recsia exclusive worldvide sarkstisg rights to
certsin hormones for use in bumsa end smimsl hesith
care and smimal sstrition. PFor its part, Unigene
vill recain rights to other hormomes ia those
areas. (Source: Chemical Week, & March 1987)

Slood protein agreement

Sehringwerke, a wholly-owmed drug subsidiary of
Hoechst, has entered inco s deal wich Imtegraced
Genetics to develop snd market gemeticslly
sngineered bloos protein erythropoietin. Istegrated
Genectics will manufacture snd supply the product
while Behriagwerke vill conduct the cliaical
trials. Mo date has yst beem set for the trisls
slthough they are expected to be later this ysar.

The pactaers scte expected Co test the proteia
Eor the prevestion of orgam transplant rsjectios but
it asy slso be tested for its efficacy ia redwcing
ansemis. Irythropoietis, is sm varelsted study, has
been showm to be sffective in smeliorating sssemia
in chrounic kidaney failure. Climical trials wsing
geneCically enginesred srythropoietia produced by
Amgen are currently umder vey in the US snd UK vhile
Genecizs Isscituts in the US plans to have trisls
under vay in the nesr futurs. (Sowrce: CLuropess
Chemicai Yews, I Fedbruary 1987)

Bscterisl antigem kit

Soluble bacterisl encigens csm be detected in
body fluide using che Wellcoges bacterisl smtigen
decaction kit. This comtasins resgeants capsble of
detecting, im as little ss 13 miouces, the soludle
ancigens of growp B sCreptocecei, N. ullmm b,

L%‘_“. 7111?-‘.‘&‘__;“““ ACYWIDS, end
[ tis 8/8.coly Ki. cails !nu
mrm. Disgnostics, Temple Hill,

Ocnlou DAl 5AN eor om 0322 77711. (Sowrcs:

Biocechnology Bulletia, Vel. ¢, Ne. 1, Februsry 1987)

Tz K 1

A sov composition offers s safe snd effective
treatyent for sickle cell ensewis. Phlerisia
bensyleside st tharspeutic concentrations ia the
bloodscresm incersctes vith che rod bloed cell
senbrans, sllovisg sslt sad wvater to enter the
coell. The sddicional salt sad wecer swell the red
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blooe cells to a sp and Ted the
concentration of haemoglobia S Selow a critical
coocentration. Upom deoxygemscion, sickliag does
not occur. Ferther informetion available fros
Nr. D. Kesch, University of Keatucky Research
Foundation, Roos )12, Kiskesd isll, Lexingtom,
KY 40506-0057. (11386)

Products that detect arthritis amsd cancet

Oevelopment of autoimmmae disease and cascer
diagmostic prodwcts is the aim of & Chree-yesr,
$3.7 aillioa agreement betwees T Cell sciemces
(Cambridge, 439s.) anst Yemsmouchi rhgrmacestical
(Tokyo). Yasamouchi will previde fumding to eevelop
products that use gessticslly eaginseres T csll
aatigen receptors Lo €isymose rhewmatold arthritis
and lung cancer. I cell's surfaces have amtiges
receptors that detect amtigens, or torerys
substasces, i1a the body. Sucn ios acty

the ummsae systes, which starts prodecimyg ascibosies
themical Uesk,

against the smtigean. (Souwrce:
T-is Jamuary 1%87)

Sesides harmessing msomoclonsi amtibodies (MAbe)
to deliver immwnetoxins sad chemotherapy drugs, a
wmber of companies that gave presentations at the
Hembrecht smd Quist, Iasc. (H4Y) Mesltheare
Conference in Sam Frascisco last Jemuary are alse
developing MAbs as high-precision diaguostic-imsging
sgents.

Anslysts expect this spproach to be rapidly
accepted, becsuse of the swperior diagacstic
capability smd reduced toxicity of YAb systems over
exiscing sethods. The iacremearsl costs associsted
vith MAb imeging sre expectes to be far less than
the ultimste saving fros isproved therapy.

MarkeC potestial is comservatively estimstes aC
13> co 8225 million, bases om YUO,000 aew wedical
cases ysarly. The mumber of 1megiag proceduses per
pacient is is the raage of 1.5 to 2.5, but sudjects
who survive beyoad the first yesr wvill tequire
constast monitoriag amd frequeat cre—scsaniag.

What follows rounds up the developmmat status
of mosocliomsl diagmoetics om Cheir weay te serket, as
ceported st the conferencs.

Centocor, Imc., Malvers, Ps., comsidered by UEQ
asalyscs to be the leading compsny in the
development of momoclonsl ageats for imeging, ass s
colorectal~cancer scanming test is early climicsl
trisls. Tracers for ovarisa, breast, lung and
proetace cancers sre slsted for mid-1987.

For MAb imaging of cardiac diseass, two
Centocor products are deemed to hgve no significant
competition: MNyoscint is s myosis~specific
aoncclonal package that pimpoints dead hesrt
wuscle, distinguishing it from temporsrily
daneged or ischemic tisswe. I[C is om the ssrket
is Italy, Auecris end Chs Netherlands, sll of
vhich have lisiced regulacory hurdles tor is_vive
imeging. Is the USa, it 1s im Phase 14/LILL
climicsl csiale.

Lentecor’'s second cardisc proswet i1s s
sati=cloc (smti~fibrin/enti-placelet) Mad, capadle
ot locaCieg bloed Chromdi througheut the sosy. ic
has petestial for cracking the effects of tissue
plasmisogen sccivater, snd is disgnoetic for
pulasasry embolisne, deep—veia chrombosis,
poriphersl srcerial ocelusion and ocrokes ~ a¢ the
blosd-brain barrier is bresched by the satidbody
fraguent.



Cytogen Corp., Princeton, N.J., has eeveloped 3
sroprietary techeology to dind substances omiy Co am
sacibody’s coastant regioca, leaving intact che
MAb's 3bilicy Co recognize and dind o the ancigeam.
This vields 2 10~ to 10U-fold imcrease ia the
amownt 3f paylosd chat cas Ye attached. Im e-cly
clinical trisls, no immnological problems have
been seen.

Cytogen is curreatly using whole murine
ancibodies, li d from ac ic cesearchers, as
well as six for which it has US patemcs pending.
The firm received a Camadian patent in (%986 covering
all 83 claims for which it had filed. Phase [
clinical trials have begun on remal-cell camcer at
Memorial Sloam—Xettering [astitute, Sew York Cicy.
Cytngen is also vorkimg on imaging systems for ltua,,
colorectal, and breast camcer vith Zastmas
Kodak Co., Rochester, ¥.Y., vhich has exclusive
cigats for those three applicatioms.

The company has tested 22 aatibody/isocede
systess is nuwic mice, including saven Ctypes of bumas
tumours, six differemt sices, 10 differemc
acibadies. AllL have yielded succeseful _.elts
vithout significamt uptaks of the imaging ageag by
tke liver. Some tumours wers as small as 200 wg -
ong-tenth the size of a nerwsl asswse lysph code.

The firm has pateacs om aacibody limker
composition, 2w will de sble to pacent
MAb/liaker/~peylond complexss, sllowing it to
establish proprietary drugs that cammot be directly
copied, say the snalysts. E.F. Huttom has reported
cthat if the advantsge inm limker techmology im wice
cranslates inco similsr bemefits for humsns, Cytoges
wvill Se a coat for lesdership im the field.

Rybricech, Inc., Sem Diego, Calif., is
initially using surine MAbs to image breast aad
colom cancers. It has im early cliaicsl studies
vhat ic says is the first all-human breast-cancer
tracer, sod surins—based MADs for issging prostace
cancer and melanoms vader early development.

lamwaomedics, Inc., Wevark, ¥.J. did not
preseac at the HeQ comference, but holds the mosc
(seven), and earliesc pateats, granced - the first
in 1982 - for production and use of somoclomals.
Ics imaging agents are being developed for
colorectsl, lung and ovariss cascers.

NeoRx Corp., Sesctls, Jash., a privately held
company, i in sdvaaced climicsl ctrisls vith s
sslesnoms-imaging agent. It expects to follow this
yesr vith systems for colom cancer, sduit T-cell
leukaemis, bresst cancer, sslisuoms emd ovarisa
cancer, Csstmen Kodek is fumding some of these
clinical scudies.

Oncogene Sciemce, Inc., Minmeols, K.Y., is
taking 8 slightly different spprosch, usiag MAD
seyloads designed to decect and localize sctivaced
oncogenes. Thess sequencaes yisld products,
including cell-surface sntigens, detectsble by the
issging sgesnts.

Xoms Corp., Berkeley, Colif., smploys murine
satibodies produced in sscites fluid, as vell e
developing chimeric mouse-humea snd humes
antibodies, end momoclonsl cocktaile, ss veried
strategies for incressing semsitivicy sed avoiding
immune responses. JXomsscsn-tel, an
Hlindivwr-linked cherspeutic, se vell ss imeging
sgent, for mecstetatic nslanons, ie is Phese II
trisls, snd has been graated Urphen Drug status.
(Source: McGraw-Hill's Biotechmology W h,
16 Februsry 1987)

Ay asither preveatlioa aot Sute

A characteristic ot «LUS i3 that vears cam
elapse bDetveen exposure Lo the virus and omseC of
toe disease. Lf the arwg “idaviria lives up to ics
first cesalts, it may prolong che delay snd so duy
time for tbose iafected.

lhis rope comes from a trial coaducted at four
big American sedical ceattes. f[a it, volumteers
took tae dzug or a look-slike placedo withowt cheir
doctors ot themselves knowiag who vas gettimg
vhich. To emter the trial, the voluateers had co
have antibodies to the AIDS virus im their blood and
to have had wo of the early symptoms thac their
ismune system vas ia trouble: swolles lywph oodes
ia at least two places in their bodies for six
mnuths or wore, and a lov level of T-cells, the
vaite blood cells thact the virus kills.

At the end of che 18-veek stwdy, 10 of the
56 vol s on placebo had goae dowm with AIDS.
50 had six of the 35 vho got 0 ailligrams of
ribaviria a2 day, but none of the 51 wvao has teceives
800 milligrams a day has 3o tar got «IDS. ihe
prodability of getting swch a ressit by chaace vas
less chan 1 per ceac.

Ribaviria - aiso kmowa as Virazois - 18 aa
amti-viral ageat asde by [k rharmscesCicals ama 2
subsidiary, Viratek Jr Losta ness, Califormaa. It
18 liceasad 1a Kyrope for tha trestment of hecpes
and influenza 4 ans 3. [a che USA, the Food and
Drug adminiscration (¥Du) bas approved its use ocauly
in the form of am asrosol spray for babies with
cespiracory symcytisl virws di . ing to
Dr. Frenk Yowag, the heed of the regulatory agescy,
it is not poseible co derive encugh drug from che
spray to achieve an 800 smilligram~s—day oral dose.

Or. Youmg is now—commicttal about the future of
the drug in combating AIDS becsuse the FOA cteceived
s summary of the trial omly four days before its
senufacturers held a press confereace to amnouace
its results. The sgency has yet to receive all the
dats it needs properly to snslyse the findimgs.

L€ furcher studies confirm cha results,
cibsviria may, indeed, be the first drug that besds
off ALDS, just as ssicothymidine (aZT) :s che first
to prolong the Lives of soms alresdy strickea with
the disesse. (kxtracced from The tcomomist,

17 Jsouacy 1987)

Ihe searca tor ss AILS tharspy

The seazch for am effective all¥ treatmsst 18
considersbly more pressing than [Or €L8EDOSCICS.
Hor s the p will slmosc certaialy e slower
snd less dramstic, largely because of the eitficulty
of tresting vicsl disesses.

Thete sre now Cwo separate cacegories of
anti-AIDS drugs: antivicsles, vhich seek to destroy
the virue by interferiag vith its ceproductive
cycle, snd immeostisulsats. L& is joseible,
chough, that Crestasnt vill hiage om combimatioms of
drugs racher thes on eoy single agemt, sccording to
Asnchony Veuci, director of che Mationsl lestitute of
Allergy and lafectious Disesses; owe or msere
antivirals vill probably be used to fight off the
vitus, while imsunostisulsants nsy be cslled upon to
crestore the ability of che immune systes to vard off
infection. Such sn spproach is commsnly sad often
succesofully used ia cemcer therapy.

However, sativirale sre oftes limited by ctheir
isedality to cross che blood-brsis berrier. The




prodlem arises from the different zhemical natures
7€ Zhe Zwo systems; drugs that are soluble in blood
ate usually insaoluble im spinal fluid, and
vice-verss. [mmunostimslaats are compromised by the
Zact zhat they aeed a reasonably intact immune
system to stimulate, 2 requirement that is usually
lacking in advanced AIDS cases. Pstients who can
Yest ucilize the therapy, in other »ords, are
usually chose who need it the least.

In che antiviral category, [CM/Viratek (Coscs
Mesa, Cal.) and Burroughs Wellcoms (Research
Triangle Park, W.C.) vere the first to emter their
products in sulticencrs climical trials approved by
the Food and Orug Administratiom -~ a distinctiom
that uwsually (but not always) carries a clear
ssrketing advantage. Among the companies pursuing
immunostimulant cesesrch, lesdership positions asre
occupied by Schering-Plough (Madison, ¥.J.) and
Hotfmennn-La 3oche (Nutley, ¥.J.), both of whicn
produce the recently approved alpha~intecferom.
Mesawvhile, Immunex, Cetus snd several other
companies produce an ismume-system scimulaat cslled
interleukin-2 (IL-2), vaich is also used in the
experimsntal treacment of some forws of cascer.

The dacionsl lastictutes of Healch (NIN) im
Sethesda, Md., has screensd over 200 coapounds
(mostly commercial drugs) for im vitro sctivity
against the AIDS virus, and last autumm -
considering such criteria as pest use, animal safety
studies zad experiemce cutside the US - NIH selected
five drugs for furcther study. It then launched a
programme to conduct US climical studies on
cibavirin, aslpha—-ianterferos, szidothymidine (AZI),
foscarnet and HPA-2).

Meswwhile, other compounds being developed and
tested by MIH and ocher agencies will amost
certainly be added co cthe list. Ona exasmple is
4ifluorodeoxycytodine, a drug similar to AZT thac
»ss otviginally devaloped by the ¥ational Cancer
lastitute.

Burroughs Wellcome's AZT tracently received
limited approval for pacieats wvith PCP (a rare form
of pneumonis); recenc trials suggest that the drug
significantly improves the sutvival of this group of
AIDS pstients (alchough it carries serious side
effects, including ansemis and severe nausea).

Nesnvhile, Burroughs Wellcome clsime to have
improved AZT’s ability to penetrats the blood-dbrain
bsrrier by tesming with Fharmscec (Alschus, Fla.),
winich has developed s process for enhancing
blood-brsia barrier permmadbilicy 10~ to 10-fold in
animals.

Predictably, s number of immuncetisulant
producers hope ¢o find spplications for thsir
compounds in the tresceent of AIDS. [Uxsaples
include IL-1, a5 well as Ampligen -~ sn sativiral
immumnostisulanc, producad by Hews Resescrch, zhat
sppears to be active sgainst AIDS - and Serono's
chymoscimulia; the laccer is currently im climical
trials and is alresdy availsdble in [taly and the
Federsl Republic of Cermany.

The urgency of the situstion hae 0ot been loet
on the Food and Drug Admimiscrstion (FDA). While
the agency is ualikely to softea its demand for hard
dats on poteacisl aew emnti-alD$S drugs, officials
have taken the unprecendeated otap of iaviting
rvepresentstives of every involved drug compeny to
dashington to clesrly specify the conditions snd
sethods of che clinical criasle, thus minimizsing time
lost due ¢o misunderscanding of FDA requirements.

“hile researchers hold out tictle hope for em
ALDS “cure” im the nesr fucure, seversl drugs seem
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to either fighc the virus or parcially telieve
certain symptows. Below, s brief look at eight of

these drugs:
Status
and
Urug Actioa Manufacturer  outlook
itibavirin Antivical Viratek/ItM [a climcal
trials.
Canassa has
approves
tor some
aluS patientCs.
ail antiviral 3urroughs foxic at
Wellcoms sagher dosss.
approvea for
limiced use 10
the US.
Foscarunec antivical Astrs Licttle data
(Sweden) available. US
trisls just
beginaisg.
HPA-23 Antivirsl Rhdoe— Little data
Poulenc svailable. US
(France) trials seill
being planmned.
alphs- Anciviral Hoffasn-La Is effective
interferon Roche on some
Schering~ csncers. Now
Plough beiang tesces
on ALDS.
AL-721 Antivizal Prazis Works by
ve
virus
mmorans. Y»
crials jusc
oeginiing.
Lates~ lamsae~ Cetus, 4dmgea, S00sts immune~
leukin=2 systes biogen, systes
stisulator Ilemunex, fusct .o0a.
noffusas-la Could bs used
foche, vith anci~
Ajinosoto viral.
(Japan)
Leopria=- lmmune~ Newport Is approved
osine systes Pharns~ outside US for
stimulator; ceuticals other
wvesk sati- disorders.
viral Clinical datas
in AIDS
patients now
being reviewed
by IDA.

(Extrected fros digh Techaology, Jamusry 1947)

ALDS drug trisls start is Europe

tvlinical crisls have scarced 1a cufope om
Wellcoms's ALDS drug ALl vith JW sufferers. Recest
clisical trisles demonscraced that AIDY pacisats gives
the aativiral drug showed more resistasce to the
opportusistic iafections which sre fetsl to suzferers
thes s coatrol group givea a placedo. <Lieovidine,
like other promising compounds, is thought Ce be sdle
o kaock out & key virsl emsywme, reverse
transctipeane. It is chought that the easywme
sistakes the érug for cthymidiae uiphnmu. [
sssentisl aucleotide building block ia .

ICH Pharmaceuticale is also axpecced co apply
for spprovel to use its drug Ribaviria for che




zreatnent of an early form of infection Ly the ALDS
vitus. [CY crecently released the cesults frem
clinical crials indicating chat che drug was
effective in prevencing the development of ALDS

in some patients suifering from an early form of
the dJisesse iavolving inflammation of the lyaph
a0¢es.

2esearchers at the I[astituc Pasceur have
iemonscrated chat smsll concencrations of
Yenzalkomium chloride - a widely used spermicide in
france - neutralized tha AIDS virus. Researcners
from Zaire and Framce are currently conducting husan
tests vich an AIDS vaccine in the African Stace.
{Sowrce: European Chemical Mews, 19 Jauuary L987)

AIDS therapv zets FUA approval

Officisls at the US Food and Orug
Administracion have followed the UK's lead and
granced marketing approval to Wellcome's AIDS
therapy Recrovir. The drug is aow available for
treating AIDS and celated complicacions such as
severe AIDS-velated complex (Arc). Burroughs
Yellcome, the US wmit of the UK-based compeny,
estimaces that the initial sscket vill be 30,000
pacients.

Regulatory approval has been granted vithin
20 wounths of it firstc being tested on human
patients. But vith an estimacted $80 willion vorcth
of cresearch and developmsat costs to recover, the
drug, vhich is also quite expensive to sske, will
have a price tag of $10,000 for s yesr's treataent.

Switzerland’s Hoffmsnn-Ls Roche wnich recently
successfully bid for the licence to develop, test
and possibly market dideoxcytidine (DDC), am
analogue of Wellcome's drug, has been found to be as
potent as Retrovir, if not sore so, by sciestiscs ac
the JS Macional Institutes of Hesith. (Excracted
from Eutopesn Chemical Yews, 30 april 1987)

Two 1ew AIDS virus detection kits

Tvo Americas compsnies have each developed
diagnostic kics for decscting the AIDS virus itseif
cather chan the snctibodies raised dy infected
people. The kits, developed by Du Poant and by
Abbott Diagmostics, detect the p2é proteian located
in che core of the virus.

In theory, the kits can revesl with absolute
cercainty vhen people are infected. This is not
possible vith the existing amtibody~detecting kits,
becsuse there is & cime lag before infected people
Segin to raise antibodies. This meams that infected
blood donore screened for the satibodies asy slip
through the net and supply blood infected vich the
vitus.

The drawback with boch of the new kits is chat
they are cusbersoms snd take several hours Co yisld
results. (Excracted from New Scieatisc,

16 Februscy L987)

Vsriant AIDS kit to French sarket

Pastour Disgunostique, Peris, & commercisl ars
of Framce's Pssceur lascituce, vom approval to
sarket s novel ALDS detectiom kic, specific for che
second virsl verisat of its Humen lusune~Deficiency
Virus (HIV=2). This form of the syndroms, recently
idencified smong Africens, has sot yet spresd videly
beyond thet comtinemt. Mesmwhile, Pasteur has
arranged for the first detectiom kic, directed ac
HIV=1 (formerly LAV), end trade=merked LLAVIA, Co be
discributed in Japan by the Tokye lsstitute of
[mmunology, scting for che Fremeh subsidiery,
Senofi-Jepon. Prospective veers of the kit ia Japan

ate blood~banks, potentisl cwstomeres for
nine willion kice, snd pechology laberscteries, for
The second AIDS disgmestic target

three willios.
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differs from the original vitus Yy duly a single
antigen, say Pasteur experts. ELAVIA~l i3 now a
compulsory test ia Fraoce for all »lood donatious;
no positioa has yet besn Caken as to requiring
ELAVIA-2. (Source: McuLrawv-Hill's Siotechnology
Nevswatch, I March 19877

Livestock appiicacions

animal vaccines

Applied birolechnnoloyy tadl) of vambridge, @a,
using recombinant Llla tecnniques, uas produced two
types of vaccines. Une is based oa live,
senetically engineersd viruses and subumiC vacciaes,
in which nom~infectious particles tound oa the
surface of the virus often elicit aa immwoe respoumse
against the live organisa. The acher is msde using
a proprietary technology called LRESP (Coding kegiva
Expression Selection Plasmid), wmich idencifies the
viral genes respousible for the non-infectious
particles and thus allovs resesarchers to ssaufaccure
the particles themselves. aAbT’s major efforcts ia
vaccine development thus far imclude vaccines
ageinst canine parvovirus and against psewdorabies
virus of swine (s highly contagious and oftemn fatsl
disease that also infects cactle and sheep).
(Excrated from High Techmology, February 1987)

Vaccine against equine colic

A vaccine against bacceria that csuse colic im
horses has been developed by researchers at the
University of MNissouri {Colombia). Colic aed
similsr disesses are causea by encotoxins released
vhen bacteris is the yut dis. The bacteris cormslly
aid in digestion, but vhes conditions are upset, Che
bacteria die and relesse Che ensotoxins.
vaccine will be licensed co Scnecing-¥lougn.
Vaccination in horses shoula bde aC six and six and 8
nslf soachs, vitn yearly cooscers therestter.
(Extracted from New York Times, » Jaauary 1L987)

Mev African swine fever cest

Rescriction enzyws analysis has solved the
previously iuntractable problem of how to
differsutiste betwveen strains of highly coacsgious
and iavariably facal African svine fever (aSF).
Studies at the Instituce for Animal Disesse
Research’s Pirbright Statiom indicate that the
techunique vill be udeful in identifying the sowrce
of virus sctrains and thus preventing or stifling
oucbresks st sn esrly etage - the only poseible
control strecegy in the absence of effective
vaceinee.

ASF is endemic to sany parts of Africa south of
the Sahars, whers the virus is ssintsined Through s
transaission cycle becwees varcthogs aad soft ticks,
from which it will probably never be eliminaces.
The virus slso occurs ia Portugsl, the fberisn
Peninsuls, end Sardigsis, vnere it poses s constast
threst to Lurope’s pig industry. (Extracted Ivom
310/Techaology, Vol. S, tedruary Lyvel)

Nonoclonsl dipstick tor teline virus -

Nillions of cats sre poctential bensficiaries of
s wonoclonsl dipetick test, just lsumched by
Syabiocics vorp. of Sem Diego, velif., to detect
feline leuksemia virus. The firm's president,
Cdward T. ""ﬁ" describes the product,
Virascac/Feiv'", s "the fissc selive test” tor
confiruing che viral isfeccion is csts.

ToLV is & retrovirus, as is che humsa AIDS
virus. Like AIDS, it depresses the immuas systesm,

but che Synbiocice diguicu,cmc tesdily de
adcpted Co screen ALDS carriers.

Veterinarians vill use the Cest as &
pre=scraening or differencial diagnosis Co decCermine




vhether a2 et is a carrier, and s0 spreading the
disease. Ounly felines free aof imfective can benefic
3y 7accination sgainst Zhe virus. The test vill ve
1istriduted by Norden Laboratories, a

SmithK line-3eckman company based in Lincoln, Meb.
Norden zlso markets the oaly available vaccine
against the disease.

If the $4.5 billion veterinsry market in the
JSA, 3995 aillion are speat on the country's
50 willion household cats. Betweea three and
five aillion of these pets are FelV cartiers, duc the
risk vises to 33 per cent in multi-cat households.

¥ovden vill sarkst the test naciomwide to the
30,000 IS vetecinarisss “ac a price close to $5 or $&
ser test”. (Extracted from McCraw-Hill's
3iotechnology Newswacch, 16 Fevruary 1987)

¥ev_zrowth-promoting agent being tested

A aev bdreed of growth-promocing agents called
Seca-sgonists is nov undergoing trials in Iceland.
The sgeats look to be more pocent than the horwomes
they may replace.

One of the beta—agomists, Cimstervl, is being
cested by ireland’s Agricultursl 2esearch Instituts
on behslf of BGhringer Ingelheim, the FRGC company
vhich developed ic.

Early results indicace that lean mest is laid
dowm at the expense of fat sad that growth races are
scceleraced.

The agonists work by binding to beta-adremic
cell asmbrane receptors blocking the deposition of
fat. They sisc smcourage cslls to taks up protein.
In animsls treated with Cimsterol, growth races rose
from 0.31 kilograms per day to 1.06 kilograms per
day, aa improveosat of almost 30 per cent.

The isprovemsnt in meat quality vas evea sore
dramatic, say the researchers. wWaste internal fac
levels fell by 40 per cent while the perceantage of
lesn msat in the carcas rose by 10 per cent to
70 per cent.

The resesrchers delieve that by producing less
=43t aC the expense of fat, bricain's farwers could
save the £100 willion that they spend esch ysar to
dispose of 100,000 cons of vaste fat, vhile vith the
isprovement in livestock growth rates, fstwers could
produce 20 jer ceat more msst vichout spendiag any
extrs soney, the resesrchers ssy. (Extracted from
Sew Sciencist, 8 Jasuary 1987)

Agricultural applications
Pilot plant to produce nemstodes

Production of marketable quanticies of nemstodes
28 s competitive alternative to chemical pesticides
is the objective of sn agreemenc between che Alberts
Research Council in Ldmoncon snd Biosis, & biologicsl
pest control company hesdquartsred in Palo Alte,
Calif. Under the three—year comtract, the Alberts
Researeh Council’s pilet plant will be used tu scale
up Biosis’ techaelogy for producing the microscopic,
vormlike, insece-killing orgssisme. Biosis poiats
out that sithough the nemstodes occur asturslly amnd
slready destroy many belov-ground insects thst cause
ccop and plant dsasge, they sre not pleatiful emough
to constitute s wethod of insect comtrcl ac s level
required in many spplicacions. The firs has
identilied specific insecc-killing nemetodes snd has
daveloped & liquid culture cthat scts ss s breeding
nedius. (Source;

Chemical & Laginsering News,
16 Janusry 1987, ..m'_——"——
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2laac growch cegulactors slow to make impact

Plant growth regulators (PUds) are likely to
capture b.3 per cemt of tbe ctotal a.n:h-ica{l
sarket by 1990, according to Hans Ueissswshler of
Ciba—teigy- With a sarket value of $900 eilliom,
novever, this scill falls far short of the optimistic
torecascts of the 1970s. Research aad davelopment
casts - products coet about $50 wmillioa to develop -~
and the inherest complexity of modes of accion have
oeen the two asjor stumbliag dlocks to fascer
developasat.

Oaly the cereal and rice msrkets are likely to
exceed 3150 million, estimstes Geissbuehler. Other
wajor target crops inclede cottom ($1U0 miliios to
150 siilion), tobacco, vegetables and decidwous trees
L85V zilliom to lUU million). veissbuenler estimactes
cthat the turf warket will aot top 35V aillioa which
surprised soms observers wno believe that the market
already exceeas this ans will jrow swsch turther with
sniftiag exphasis in lams use tvom agriculcurali
Proguction Co smesity use.

dowvever, firms vill nave to <rop their curreac
“spray-and-pray” approach sad ssopt a more raticesl
outlook to PLR resessch sad developasnt, Yeirssbushler
argues. Couwpanies have tesded (0 davelop products
that have beem showa to exhibit reguiatory sffects oa
plancs by accidenc. hany of the lesding PCMs arm
triszoles vhich were probakly firsc developed as
fungicides. Triazoles wot only inhkibit fumgal scterol
biosynthesis but cam sffect the syathesis of
giberellins, which are emdogencus plant growth
stisulacors.

A asjor dravbeck, however, is the lack of
kaovledge comcerning the mode of action. WNormover,
by focusing om pocential biochemical snd moleculsr
targects the search for PCRs will de wmore successful
particulsrly in the field of growth stisulsats. all
products so far developed are growth retardasts.

Biotechnology, novevar, may offer soms isportant
opporcunities particularly vhers the target is Che
expression and teguistion of specific gemes. alresdy
biotecnnology firms have tabled somss importaat
breakchroughs. Using gene~spliciag techniques
researchers st LUAP have isproved the quaaticy of
solids ia tosatoes. Jla usize, nolecular vesetics nas
improves che quantity of the amimo acid tryptopass im
kernels and devaloped plaats resiscaac to
imidszolinons herbicides.

viobal zmsrket for plsat proctection products
= (% oillion)

Tocal
PGR sgrochemicals
1975 0.20 6.0
1980 0.)s 10.0
1995 0.50 12.5
1990 0.%0 16.0
(Source; Europesn Chemical News, 19 Jasuary 1987)

Lnsect cresistance to pesticides is grewin
grﬁ[u

"Resiscence msnagenent” is & concept telstiang to
pesticise and sacibiotic use chat seems Likely co
gtain more importance soon. Sciemcilic etforcs are
incressingly being focused in this direction, as Che

development of i1Rsect and sicsobiasl resistance
sccelaratas.

accosding to Briam A, Lroic, Professor of
Latomwlogy 3t uregom 5tste Usiversily ass




dobert L. Metcalf, Professor of Emcomology and
3iology 3t the University of [llincis ast the
{iscoverer of carbamate insecCicides, prodlams wich
insect tesistamce To pescicides ave rapidly gecting
vorse. fesistance poses I :acressing chreat to
agriculture, world food sepplies and Humsa health.

Secause of shortsighted and irvespoasible wse of
Pesticides and ancidiotics some straias of insects
and 3icrobes have appesred that are resisCaat coO
seacly everything in our chemical arsemal. Most
alarsing is the acceleracing rate at which iasects
and aicrobes develop resistamce Co nev chemical
VRAPORTY.

Croft amd Netcalf vere among a pamel of
scientists examining the stacus of pesticide amd
mzibiotic resiscance swd efforcs to desl wich it im
a symposius at the samual seeting of the imecicam
Associstion for he Advamcemeat Jf Sciemce, eld
during Februsry im Chicage. Yetiag that the problem
is videspruad wich antibiotics a3 well as with
pescticides, Richard T. Rawsch, Assistant Professer of
Eatomology at Cornell Umiversity, argwed thac
plamaisg be scarted feor a couple of decsides fres aow.

Exasplas of resistsmce sre widespread. Neorw
tham 500 species of imsects have formed soms type of
ismuaity te imsecticides, Croft notes. Aa example
cited by Metcalf is the extrumely destructive
Calorado potace bestle. Since 1950, he says,

15 insecticides bave beem imtrodecsd to comcrol it.
Thirty-saven vears of chemical control, ke poiscs
sut, has now prodeced a super-beetle immme to
everything throvs at ic.

Croft notes thet research om resistasce Co
syathacic organic pesticides begaa scon after it was
ficst discovered smong pests of agriculture smd
public heslth in the late 1960s ang 195Us. The
emecrgence and spresd of the concept of iscegrated
7est ssaagemenc (IPM) by cthe 1970s represesced an
Important msjor cesponse o Tesiscaace problems.
esphasized s more thotough 3Cudy of the ecology of
pasts, the grescer uss ot bemsficial biological
control sgeats, a vider srray of other aon-chemicsl
cactics of pest comtrol and betzer pesticide
wsnsgemenc. Research followed on s grester divervity
of factors influemcing resistance - physiolegic,
genatic, ecologicasl and operational.

8.4

Most recently, Croft notes, a study by the
Nationsl Ressarch Council summarized vhat he cerms
the "nexw remaissance in tesiscamce resesrch”.
Published lasc yesc as “Pascicide Resiscsace:
Scracegies and Tectics for Mansgement”, the sctudy
brought togecher scientiets from & vide cange of
disciplines - from cellular biology to population
senecics; fros many orgenismsl perspectives such as
srchropods, nematodes, plant and medical pathogene,
wommals, sud ochers; end from diverse fields such as
sgriculture, wedicsl encomslogy, smd vecerinsry
nedicine,

Croft notes that though his owa focus is o
3rthropod species, the prisciples say be aspplicadle
to 388y other pest groups. PYesticide resistasce in
arthropod pests, Creft explains, is s complex
evolutionsry phenowencs. It srises from selection of
8 populstion heviag traits chat confer resistance to
pesticides. Asd it cam develop over relstively short
time p:riuo vith devaststiag comsequences to pest
control.,

Pesticide reviocsnce sansgement is the
isplementation of & strategy that includes o veriety
of tactics or messures e coatsin or suppress
tssiscance. Among the were important bdesic sciesce
issues liemiting grester development and
implemencation of resiscence sansgemenc is the scudy
of the underlying sechanisms of resistance st the
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cellular or ergsaiseal Sielogical level, incluwding
the Zemetics, ciochemisccy ams coxicelogy of
resistance. Sech reseerch wasecpiras Che
understanding of tesistimce, iucludimg ways of
uvercoming tt. Fer exampie, the gemetic basts ok
cesS1SCAMCE IS a Crictical subcompomsat 3L the
Jopulation gemetics Of pesCicCiee CesLSCAmCE.

f{n the ares of applise scieance, Lrott says,
ireater progress has buem achieved (R SEER Tespects
tasa iC has 1m 2851C CeSiStANCE resesfch. au example
is detection amd SOEitOrisyg OF TesisCamce, Vhers
techaiques sech as classical vireecasay, diecmemacal
cazyes ctests, immmmelegical techmiquee ans
biotechaclogial prodes using appropriste Vlia or mMA
segmencs are sll beiang intemsively vesearched.

A variety of old awi cew Cactics fer ssmagement
of resiscance tew pesticides hss deen propesed is
recent yests. Iategratisg Cthem iato an everail
scrategy of cesistamce msmagement Cequires am
orgasizad system ¢f inplementacion. Such a systes
wsuslly incluwies persommel at several levels of
decision msking and wesitoring and usmagemant
application. Programmes may vary greatly ia their
objectives and temperal smd spatisl scales of
operation.

Seyond techwical kmeviedge and isplemencacion,
resistance ssasgenent requires s diverse range of
policies goveraimg pesticide development, N
tegistration, srarketing, regulaciom, and sducation.
Sech policies oftes are wore of a cosstraimt te
resistance manageneat thaa ars Cecamical
limicacions. SuC 1f Tesistance sensgammat is CO be
practises sere gifectively is cthe future, pelicy
isprovemsnts umst be lategrated vitm Cechsical
Sdvances ia asv vays. (abstractes vilh peTEiISSISS
from Chemical & Eagimeering Yews, 2 March 1987.
Copyrigi.t 1987 amsrican Chemical >ociety)

Microbes to tackle plaac disesss by
Jc. anmavel heawick, Rergarsta LennsrCssomn and

Or. dichard Campbell, Department of setany,
Sristol Umiversicy

ll.olo(l.c.l coatrol of disease is planty, settiag
owne ofgsmism agsinst smother, coatisues to gsis
tavour econcmically smd envirommeacally. Pests have
s temarkabls ability to develop resistames to
chemicals, 30 the cost of kesping one jump ahead of
thes rises inevitably, vhile asay people are werried
about chemicals in soil and food; today's imtemsive
tarwing depends largely oa thesm to comtrol Jiseases
formerly kept at bSay by rotatioa of crops. Oune
promising examples of che nev aspprosch is Che
saleccion of orgsnisms co desl victn Take-sll, a
serious fungal disesse in the chief ccml-umu
regions of the world.

[a 1ts siraplest sense Diologicsl coancrol of
disesses 18 crops sesns ths reduction of &
disease-causing organise, cthe psthoyes, 0y ssocher
organism, Che saCsygonist. 4L HPresesc, the enphesss
in research is on Cryiag Co fine asd isolace
anCagonistic MICTO~OLganises that caa be uses agsinst
spacific disesses. duch vork hes bess fosCeres by
ssny biotechnology compsmises, wno foresee the
pocential ssles velus of forwulations comtaiming
sicro-organisme. Iacerest hss been encoucrsged, coo,
by resesrch in genelic ssaipulactios, which hes
sccelerated grestly dutiag the past 10 yeers ond
holde out possibilicies of improviasg the performenmce
of antagoniste. Se far chere heve bees oaly s few
commercisl successes but, comsidering hew little Cime
and soney has been spent so far on this resesreh, it
is havdly surprising that fev sicro~organises ere
sold. Lnorwous reseurces have been invested is
developing chemical pescicides over the past
0 yesrs, but bielogicel control is still is ics very
satly days.




in 3 vider sease. dioclogical comtrol :lse
inclivdes maipslating the plants’ se1l envircasesnt >y
celtural praccices. Fer example, Dr. Richard Sailey
at Cormell Usiversity reported ia L977 thac the
disease zasvm 33 Tske-sll wvas zore severe whes
aitrogenows fertilizer was applied as aicrate imetead
o€ im the form of smmouiwm salts. Some of his
iavestigations shewed chat the mitroges seurcs may
have Mad am imdirect effect by altecing the
srepection of micre-orgamismus sacagemiscic te
Take—3lil: it seemsd chat vith aamesium salts mece
antgoaists vere present, 3¢ Take-all vas less, and
chat vith the aitrate Chere were fewer amtageaiscs
and ctherefors sore Take-sll.

e echer ceairels

Take~zll i3 a serious fungal disesse of vheac
snd bacrley zhrosgheut Che chief cereal-grewiag
cegions of the vorléd. Tet there ace ae effective
cnemical coatrels 30r say Jisease-cresiscast varieties
on the sarket; Zarmers cam centrol the disesse ouly
throwgh careful cultural prsctices. Ume possidirlicy
is te wee micre-ecganisms ssturally presemt iz the
euviroument te cospate with and veduce the efiect of
the pathegenic fuagus. Se Take~3ll is am excelleat
candidate for the stwiy of bhielegical cemtrel; cthe
challenge is te find micre-ergamisms that cam be
applied to the crop te cencrel the disease. This is
che sim of our werk.

hen the Take—all fumgus invades che roots of
wheat and barley, it cawses tlack lesioms amd, in
sote are » black the base of the stem.
The infection imterferes with the wptaks of mutriemts
and vater by the plaat, snd early infection can lesd
te poor establisiment of the crop; later iafectioms
3sy harm the formstion of che jraim, resslting ia
? ealy cipened esrs cslled "whitehesds™. The
fungus survives between sesceptible host crops by
“svervisteriag” Ja iafected plamc dedris ia the soil.

Loss of flexibilicy

When caresls sre growm year after ysar the
disease msy becoms less severe aicer fewr to five
yescs. CEarliest reports of this phencmswos csms ia
1935 from cthe Rothsmstes Ixperimental StsCiom, jusc
north of London. This type of reductios in Take-sil
has mow been observed throughout Zetope, Auscralis
and the USA, and the term that hse been coimed for it
is Take-sll decline. Nevertheless, s farmer loses
flexibilicy if he uses s cropping systea vhich sllows
his to grow# only certasis ceresls. If, for economic
ressons, he vishes Co grow s mom—cereal crop for ome
yest, he bresks his "decline”™ and Teke-ell will once
agsin be s yroblem vhen he returns to groviang whest
or barley. The opposite approsch is to sdopt s
traditional sad diverse cropping system, vith s vide
variety of crops growm im rotatiom so thet whest or
barley is growm ou che same zroumd oaly at long
intervals. That sllowe emough tims for the fuagus to
bs elisinated from the soil, simply by stacvstioa.

The research cesm here at Bristol, led by
Or. Richard Campbell, is sesrching for soil
sicro-organisme that sre natursl enemies of the
fungus. The sim is co select antagomists that csan be
forwuleted ae bielogical coatrol products, so~called
eicrobisl ineculaats. Lerly resesrch has showm thac
vhen samples of certsis soils sre hested, the
specific reduction of Take-sll is losc. Moreover,
the cause of reduction cas be transferred from oms
soil to snother. This is geed evidence to shov thac
st lesst one of the machanisnes of sppreesion in o
Take=sll docline soil is of a wmicrobiel nastucs. Such
soils vere thersfore obvious tsrgets in collectiag
sicrobisl enceagoniscs. Alresdy we have looked st

1,800 micro-orgsnisme co sseese their ebility to
control Take-sll.

Those showing good comtrol 1a

early Cests have deen Surthet iavescigaced in
different soils amd uader field comdicioms im
collaberation vith scaff fros [aperial Chemical
Induscries (ICL) based at Brackmell, ssar Leasem,
hesded by Or. Keith Powell.

One big problem vith sicto-urganisas used Ce
comttol seil-borme diseases is that they ste net very
celiable: a 30 to 0 per cemt failure rate is not
acceptable vhen selling a prodect, evea if the other
60 per cest of the time tesuits are good. It should
be ctemembered that aicrobial meculants are ast
inotgamic chemicals: chey comsist of livisg
orgasises which respond to enviremmental facters such
as seil temperature, ph, water seratiem asd, of
cowrse, the quality ass quascity of mmstriests
available in cthe seil or om Che reect. I[Mis ssams
chet che respemse of 2 pathoges Co & microdial
insculant 1n ome seil ssy ee¢ quite citfereat Ctrom
that ia amother. All these factors mwst oe
cousiderse vhen developiag » microbial isecmismc. e
expect a grest deal from our microrerganises waea we
apply them Co a crop vitnost uneerstameing the
sechenisas oy wvhich they costrel Teke-sll ia the
field. 3o it is impertaac esarly oa te try te
understand as sach 39 pessible abest the salected
organiens, their mechasises ¢f ¢isease ceoutrel amd
ths envirvamentsl conditiens uvader which they show
greatest activicy. This is aa importamc pact of owr
work.

Colonizing the reets

Ia our opiniom, ose of the most impeortaat
characteriscics that we test for is the
sicro~organisa’s abilicy to colonize tha roots se
that it will be prusemc amd active st the site of
infectiom. NMicro-orgamisas teimtroduced iato the
s0il as inoculants wssc be able to compets agsimst
the pacthogen and indigenows aicroflora for aveilable
mcTients snd for space om the root surface. Several
of our selected dacteris have beem tested for cherr
colomizing ability uader field cosditicss. They cam
be recoversd from the soil dy giviag thes tesistaece
te aacibiocics and them growing them im the
lavoracory, usimg Chs satibiotics: osly cesistanc
organisms grow, while che natural omes is the seirl ¢o
80C, S0 e Rave 2 ssaas of idencifying orgsnises
agaiast isdigescus soil populacicss.

We have townd Chat certsias of our selected
scrains of bacteris tolomize the roots early snd
their susbers sre high very scom after sowiag sas
inoculscing the whest. They also persisc for s
comsiderable time o2 the roots of che crop. Maay
resesarchers, including Dr. D.W. Descon from Edinsdurgh
University, Or. Lemsire and collesgues fros Fraace
sud Dr. P.T. Wong in Australis, have successfully
used fungi closely related to the Take-all pathogen
as inoculants. These ancagonists actively compete
for Che same sites om the root surface snd is doing
so exclude the psthogen.

In che competition for sutriemts, ocos good
example is che ability of certain sicro~orgsaisss to
produce excra~cellular chamicals cslled sidarophores,
wvhich bind or asscciste specificslly vith iros. Unea
the ssount of irom availedle i the envirommsat is
timiced, these microdtes have & competitive seveatage
over other micro flors, iacluding cthe pathoges, so
they effectively scarve the pachogen of this seacisl
eclesenc. Not many of our selected organisas do
produce decectavle quantities of siderophores ia
culture snd ve 40 neC cemsider iT Lo be ss imporcant
asschaciss operacing againet Take-sll. o researca
Ceam in the Nethecisnds led by Or. B. Schippers has
ceported successful diologicsl coatrol of & eirsease
ia potsto ctope, vaser fisle conditioms, using
bacteria specifically selected for prosuccion of
siderophores.




Aacibiotic sebstamces

Asother vay im vaich our 2icro-organises mey
work is >y producimg amcibiotics thac kall ar wamienc
the gcowch of the pachogem. We cam observe Chis
effecc in culture, but it is very difficult to
quancify in the field. Abeut sne quarter of owr
selected micro-orgasisms thac show 300e coactrol of
Taxe=-zll alse imhibit the growch of the pathoges ia
sulture; some of them prodece volatile aatibiocic
sebstances. Ye are new iavestigsting the part that
these Jacagomists play emder comditioms aere
cepresentative of these in the field. Dr. R.J. Cook
and collesgwes ac the Uniced Staces Department of
Agriculture a3t Jashingtom Stste Univeraity have
selected antagoniscic bacteria that comcrol Take-all
in the field and have fownd that the same bacteria
produce a peteat amcibiocic im culture. The
inferemce is that the bacterias coatrol Take-all
chrowgh this amtibiotic.

Micro-organisms are also adble to prey om the
Take~sll fusgus. Or. Alss Feest ia our Departmest of
Botaay has imvestigated the pepulations of protozea
from samples of vhest fielc seils in the soucth of
Eagland. Thoee with less serious Take-all had more
ssoebae chan thoss with serious Take~sll. Werk is
the USA has showa that swch smoebas pecforsce and
destroy filaments of the Take-sll fumgus; small
holes can be observed in the walls of the fumgi with
the electrom microscope. The techmology for
producing imoculemts made from amosbes is oot very
advanced and such micro—orgsmisms ¢0 noc yet offer a
practical solutiom co cthe problem of coatrolling
Take~sll.

Ue have foumd that certain of our
sicro-organisms are able to break dowm che cell valls
of che Take-sll fuagus. This cam be browght about by
toxins or eazymes. About 60 per cemt of our selected
sicrobes have produced detectable quemtities of such
substances in culture. It may be aa importamt and
tateresting mechanism in che laborscory, but our ssis
sim is to find out vhat microbisl sctivicy cthere is
under natural comditious ia the field for that
knovliedge should help us design s wicrobial inoculsat
which cans be applied im sech a way chat it works wost
effectively on crope.

Csitural practices

Another line of research hers is the study of
how different cultural practices affect the incidents
of Take-e.l. First, we are investigating wvhat
eifects incorporating organic macter iato the soil
have on the severity of disease. Ia greenmhouss
crials ve have foumd cthac i poratiag 1 ne and
crefoil as fresh plant material, a prectice knowa as
iresn manuring, reduces the infectioca. What the
wechanisas sre behind these teductions we do not yet
“now, but we do kaow that during the initial scages
of che decomposition of the incorporated ssterisl the
soil wmicroflors ie chsaged; sows groups of
sicrororganisms iscrease in mumbers. It ssy be thac
such & chasge of che wicroflors crestes & condition
uafavoursble co the pathogen; the sctivity of
natursl aacagonists msy slso have bees eacoursged.
Second, ve heve looked at the effeccs on Take-sll of
groving vhest vith s compenion crop, so-cslled eixsd
species cropping. Were, toe, thers vas & reduction
in disesse levels vhen vhest vae growm vith s legume
under greenhouse comditions.

Our ressarch om cultursl prectices is ecill in
its infancy end & lot wore work needs to be done to
evaluste hov relevent our obeervetions are under
field condicions. Mixed species cropping snd
green—usnuring are often sdopted by farwers vishing
to reduce the use of chemicsl fercilizers and
pescicides. Ve hope cthat this kisd of resesrch vill
be beneficisl to them vhen planning cropping sysceas
in the fucure. (This erticle has been repriated from

Spectrum, Wo. 205, 1987/2)

Ueliberate telease >roposal

Srolechaica laternstional tlCambridge, Ma) nas
oociiied the US caviroamental Protectiosa agescy ans
cthe Department of agriculture adout i1C3 plaa ceo
ciel¢~test genetically engingered scrains of
Rhizooium aelilotr to 1acrease alfalfa yieles in
Arnansaw, xa (ne company reports chat
conveatiocasl strains of this bacterium are now used
as 2 source of aicrogea fertilizer for asouwt ov per
cent of cthe US alfalfa prosuctioa acreage. [a the
ireenacuse, 3trains engineered co supply addicicasl
quancities of nitrogem have bdeea 15 per cest more
effective cham nos-modified bacteria. (Source: -
Siol'l’echnolo_n, Vol. 3, March 1987)

Sev grass breesing techaique

A oev techanique has been developed for the
accelerated cultivatioa of complete gemeratioms of
peresnisl cyegrass, [talias ryegrass, Fescue grass,
Orchard grass aad 2 hybrid ssterial for the
cross-breeding of Lolim sultiflorum Lam and Festuca
arundimaces. A complete gessraCion from the sowiag
to the hsrvesting of seeds is possible im six to
eight souths, depending upon the type of zrass.
Further information available from The acasemy of
Agricultural iciences of che LUK, [astitute for Fees
Production, Paulinsnaus, DUE-153]1, German Vemocracic
Repuslic.

Yood production and processiag

Ailk cencentratioa oy osmosis

Mr. Stevard Marshsall of CSIRU's vivisiomn of Food
K n ia Meld has developed 3 superior asthoa
of concentractisg silk vhile ssintsimiag
paletabilicy. The process, knowa as reverse oswosis,
uses technology from the water desslinstion
industry. The sain advantage of chis process is
reduction of energy and transport cost aod ease of
cheese production. Further informetion avsilsdle
from CSIRO, 314 Albert Street, Esst Melbourne,
Australia. (Source: Biotechaica '87, Hammover,
Journal ¥o. 2)

Lustomiziang lipsses for iaduscrisl processing

Biotechnologists, have noc beem slow to notice
the trend sway from chemical additives in food. The
lipases developed by Biocacalysts, s subsidiary of
Grand Metropolitan [nnovatiom Ltd., are & csse is
poinc. Shocrc to sedium lemgth fatcty ecids are potemt
flsvour compounds, found nscturslly is asay foods.
They can be prosuced syacthetically by tne scie
hydrolysis of fat. Alcternatively, the use of nacural
enzymes {such ss lipsses) to cacalyze the hyérolysis
can result in fever side resctioms - wnich signac
othervise demsys essencial fatty acids.

Ia che food incusctry, lipases are nov used 1n s
variety of processes, iscluding flavour prosuction
and fst hydroiysis. Trace~nsmed LIPUWNMUIL, che
customized lipase blends developed by Biocstslyets
can be used for the sodificacion snd processiang of s
full spectzum of snimal fsacs, includiag short sas
long chain facty scids. The cazymes used coms [rom
both saimsl snd microbisl soucrces, sand the blends are
forwulated on the basis of the csrget subscrats,
tequired charscteristics end p g node. For
the speciality chesicalis induscry, astursl essymss
have some significant sdventsges over chemical
catalysts. These include high potency snd
specificicy, which cucs side cesctions snd cam resulc

is higher yielde. (Extrected from %fu_uolﬂ
Bullecin, Vel. 6, No. 1, February 198

Salsonells detection

A nev immynocesssy aethod for the rapid detection

of Selmonells is food semples is dased on the

immobilisation of sslaonellg os s solié subscrate -




tizanous hydroxide. Features: the method jecects
Salmonella in a %ocod product within a period of 24 to
3% nours, compared to «-5 davs required for
zonventional sethods. Further information available
from 3arry Rosenberg, Unisearch Ltd., University of
Xew Souch Jales, 221-227 Anzac Parade, P.0. Box 1,

Leasingcon, ¥SW, Amstralia 2033,

Improved cheese ripening process developed

A nev method for reducing the length of time to
rives cheese has been developed. Using
sicroencapsulsted entymes im ch curd es an
even distribution of eazymes in the milk and curd and
cuts cazywe losses to some 10 per cenc against 35 per
zeac by adding solid emzyme to che curd atter the
whey has deen run off. The lastitute of Food
lesearch has developed this nethod and hopes to apply
it to comtrolling the addition of flavour compounds
and addictives during processing. {(Excracted from
Chemistry and Induscry, l5 December 1%86)

Snergy and eavirossenctal applicatioas

Sacural clesners

Srulin (lodianapolis) has unveiled a line of
industrial clesming agents chat are ssid co be
100 per cent biodegradable and to contaim oo
ingredients that the US Zaviroomemtal Protectioa
Agency defines ss hazardous. The six JorkSafe
bheavy-duty cleaners are free of chlorinated
hydrocarbons, petroleum distillates, butyl ethers and
phosphates. Still, Srulin say its produccs, based om
naturally occurring citrus oils, aze as effective as
"the harshesc cleswing solveat™. Ia addicion the
company says JorkSafe products reduce hazardous vaste
disposal costs aad avoid exposing esployees co toxic
cleaning agents. (Source: (hemical Jeek,
11 March 1987)

Bacteria sngineered to degrade otpic pollutant

Researchers at Cenevs University’s Medical
Cencre have genetically engineered a bacterisl
catabolic pathvay to ensble a bactecrium o degrade &
formerly non-biodegradable synchetic cospound.

The TOL pathway of Pseudomonss degrades nstursl
alkyibenzoates, but not b-cuuyunnoau, 3 related
compound. The resesrchers found thst cthe compound
did not induce crucisl enzymes and that one importaat
enzyms, wvhich clesves the srowstic ring, was
inactiveted by ome of the metabolic products. By
excracting genss from sutsac bdacteris and ianserting
thes into normsl bacteria, they mansged to produce
scrsin vhich can degrade 4-ethylbenzoste - vith
degradation of natursl slkylbeazosces proceeding

unimpeired. (Source: Biotechnology Sulletia,
Yol. &, Wo. 1, February

Jdasce water trestment
pLAd

The TAMAN p of an. bic vaste vater
trescment in use ac Tampella’s psper sill in Anjala,
Finland, has besn expanded after 12 months of
successful cests to trest all vaste vater trom the
mill’s pylp snd peper ssoufsccure which seans
11,000 :!/“y. Trials have shows chat it can
schieve over 95 per cent reduction ian biologicsl
oxyges consumpcion (300). Further informscion
svailable from Tempelis Ltd., P.0. Box 25e, 5r-33101
Tompzre 10. (Source: Biotechnics '$7, Wsanover,
Jo.enal No. 1)

A _becter fungus to remove hesvy metsls

A Tel Aviv Universicy botenist has developed s
wethod of using fungi to remove hesvy metslis from
induscrial vaste veter. Profeseor Margalic Celun
says cthet meny other micro-orgssisme are sble to
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absord mecals from aqueous solutioas, dut the fungus
used is wch aore efficient because it has higher
absorpcive capacity anid is sore economical. Galum
says that the sass 2f fuagus can be storsd detueen
produccion and use and that its absorptive capacity
does not deteriorate in cool storage. The process
has been shown To work oa a ladboratory scale. Rmmot,
the Tel Aviv University suthority for developmeat, i
lookiag for funds to scale up the project. (Source:
Lhemical “eek, 25 February 1987)

Microbes melt Japsa's saow

The Japanese are experimenting vith a novel vay
of gectting rid of smow - meitinyg it with microbes.
Toyams, a city ia norchwestern Japan, Das iastalled a
aetwork of pipes underneath & ilU-metrs strestcm of
pavement in front of its mumicipal cssepall ground.
Wacer i1s heated to 9¥°C by micro-orgsnisms sefore
cxrculating through the pipes, keeping the pavemsat's
surface above freesing point.

The wic are d by nr-umg 3
mixture of rice brasm, ch.“ and sawiust is & tamk.
One batch of the mixture continues to produce heat
for about two weeks.

The system, known as Bioheac, vas developed by &
local private research orgsaizatiom, the Taisei
Institute of Physical and Chesical Rasearch. Ics
initial purpose was to grov asparagus. Subsequently,
the institute inscalled it under a car park, which it
nsnsged to keep clear during an overnight snowfall
®sote than two metres deep.

Such snowfslls are commom in Toyams. The city
is on the cnast of the Japan Sea, which in winter is
exposed Co cold north-vescerly vinds swesping ia from
Siberia. A ridge of sountains behiand the cosst
blocks the winds, ctesulting io the hesvisst snowtialls
wa Japan.

Toysaa says Bioh is chesp
sechods of Zetting rid of snow.
vorks for 4is nours & aay.

than other
The syscea also

AT £190 per square estre, the system is quite
expensive to install. But once 1m place, Bionest's
ruaning costs ate very low.

Lf this vinter’s expsriment proves successful,
the city plans to iostall the system under some of
its octher pavements, too. (Sources Yew Scientist,
12 Jaauary 1987)

Microbisl waste rubber digescer

A microbe that digests natursl rubber vastes has
besen discovered by the Agency of Ladystrisl Sciesunce &
Tachnology's Fermencation Research Institution. The
Nocardis ocrgsniss, s esmber of the Acti cetes
Tamily, ves isolaced from soil semples Chree yesrs
ago. During experiments it vas placed in 3 liquid
culture contsining only inorgamic aucrients. Strips
of cubber cut from jloves and other products wvere
sdded 0.1 g ot a time. Soft cubdber vas degraced
completely in three waeks, buc only }=® per ceat of
hard rubber producte like bicycle cyres decosposed
sfter eight weeks aue to the presence ol carpoa,
sulphur sné other addicives. (axcractes from Japsa

Ecomomic Journal, iU Vecesber 1946)

taduscrial sicrobiology

¥ev_induscrisl ensywes

Koki morikoshi, lesder of the Jspssese
Governmenc's Superbuge Projecc is convinced chat
withia che next five or six yeers "hot buye” will
bdecoms s sourcs of isduscrial easymes. smophilic
bacteris can produce seny istersstiang sasymes,” he




says, “Secause they have differenc decabolisme. So,
L8 zan et some information about them, ("= sure
e :an appiy it to ocher micro-organises.”

Yorikashi cites aa exsmple 9f 10 axyee obtained
\rom 3 thermopailic bacterium that nas potential
isaustrial applicacions. The entyme - a recent
find -~ can dreak dowm lsctose in high comcentraciouns
20 aroduce glucose sod galactose. This, he claims,
ts anusual becsuse similar reactions using ordinary
2nzymes produce other, unwvanted, disaccharides and
trissccharides.

The Superbugs Project, now half way through its
f{ive~vear programme, is intended to provide more
information sbout micro—organisss that live in
extrese environments, to find out their capabilities
and whether or not these capablities cam be put to
work. In addition to thereophilic dacteris, the
sroject is incerested in micro-organises from other
types of extrese eavirommencts such as soda lakes amd
salt flats; and in microbes that can tolerate toxic
chemicals such as induscrial solveants. Funding for
the project, from the Research Developmant
Corporation of Japam, is arcund £1.2 milliom a year.

‘4hen they come across an interssting bacterium,
Horikeashi's scientists attempt to determime how it
tolerates such extrese surroundings and how its
zatabolise wvorks. Aa understanding of chese
mechanisas, Horikosni hopes, vill serve as the basis
of a "new biotechnology”. This will build om the
fact that "superdbugs”™ carry different genes from
their less tolerant counterparts. Thase genes amignt,
perhaps, be engineered o produce chesp catalysts.
Jne of Horikoshi’'s main z2ims is Co substitute such
biological catalyscs for the expensive, and often
toxic, chemical ones used in che petrochemicals
industry. "As far as organic chemistry is
concerned,” he says, "I think bugs caa do saything.”

#Horikoshi has ressom to be confident. He has
seen an encire industry grov from his work om
alkaliphilic micro-organisms, those thac thrive ia
highly alkaline conditions. In the esrly 1970s, he
and his colleagues at the Institucte for Physical end
Chemical Research in Tokyo were screening soils for a
micro-organiss chat could produce alksline amylase,
for use in vashing—up liquid. During this resesrch,
they stuabled across an enzyme that produced
cyclodextrin from starch. This proved serendipitous
for, ac chac tise, Japsnese noodle compenis were
hunting for & preservative to replace hydcoges
peroxide, vhich the Japsnese Government had banned.
The 3est substitute they could coms up vith was
alcohol, but unforctunstely slcohol wes coo volatils.

Cyclodextrin offered a vay round this probles
tzcsuse 80 an "inclusional compound”, it could crap
echanol in che molecule s0 preventing it from
evaporating. The trouble was that cyclodextrin asde
Sy conventional methods required carcinogenic
precipitacing reagencs to give s big enocugn yield.
Horikoshi’s enzyms could produce cyclodextrin without
those cesgents and victh twice the yield.

Companies immedistely begsn to ssnufacture
svclodextria with cthe aev enzywe. The serkec for
cyclodextrin, sccording to Horikoshi, has doudbled in
size esch year and the grovth shows no siga of
sloving dowm, as the product is spplied in new
sreas. The Dutch Covermment hss recently perwitced
ics use as 8 food sdditive end the sanufscturers of
perfumes snd sgro-chemicals heve slso bdegua €0 wvork
vich ic,

The Superbugs Project is gachering
micro-organisms frow exctrese environmencs sll over
the world.
micro-organisms have been invited to Japsa.

Scientists vith collections of such
The
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zirsc to coms was #ill Lcaac, of Lercester
Jniversity. ia 1979, Uraat sysctemacically samples
BWCLO~0TganL1IMS ITOM ChE soda lakes oE the casc
African mift Valley. [a seairtiom, urant taugdt the
lap 4 cners t ques Chat ne aac aeveloped
tor gsesling vich haiophilic (salt-tolerant) 3acter:ia
1a particular, how to distioguish betwees

[ tecia ana subacteria. [hese Cechoiques
imsediacely came 1n useful whem the project’s
screatiscs isolated a trisagular archaebacterium from
soil ac a salt fare ia wescern Japan. The second
foreign scieactist brought im was Keicth Joblim, a

Sev leslander who is am expert om asmserodic fungi.
(Extracted irom Yew Scientist, 19 February 1987)

Fructose from cellulose -

Or. Mans Bissvanger of the Physiological-
Cheaical [astitute of Umiversity [ubingen has
developed an enzyms reactor which is capable ox
converting cellulose from residwes into fructose by a
continuous process. [he tesctor opearates at about
5V ceatigrades and uses Chree eazymes tor 1ics
sulti-scep synthesis. The finsl product seeds ano
cieaning. Further iaforwatiom availasle trom the
Uaiversity of Tibingen, Moppe-Seyler-Str. |,

0-7600 Tibiangen, Federzl kapublic of Larmamy.
\Source: Bdiotechnica '87, Mansover, Journal Bo. 2)

laduscrial equipmeat

Swvedish compsny to develop cev biosemsors

The Swvedish company Pharmacis is raisiang
$33 aillion to fiusnce the developmeac of a nev class
of bi s. K rchers at the firm are cucrtently
developing sensors that vwill detect proteins almost
instantly. Unlike coaventionsl biosensors these wvill
80¢C have enzywmes immobilized om electrode supports
and vill noc requirs replenisiment by rusgents.

Currently the project has yielded a susber of

prototypes. Detasils of the techiaology will bde
revealed once pstents have bees swarded.

Once daveloped, Pharwecis plans to focus
initially om the ssdical sand anslycical sectors to
®essure proteins sssociaced vich sllergies and
suto-immme disorders. [a addiciom to the heslthcsrs
spplications, ?harmecis plans ac s later dste to
develop sensors for quality coacrol ia cthe food and
process industries." a Crue commercisl impsct 1is
expactes by 19%v. (Extracced from Lurcpesn tesmicsl
Nevs, 17 January 1ys])

bev literature announcemsat: Leproved tissus
culcture results with :ult

A aev eight-page drochure is cov availssle from
13T Ilaternstionsl Bio~lechmologies utd., cescribing
the savaactages of exctrscellular macrix (ELM) -~ coaced
tissus cultures plasticwere produced by the company.
AR isprovesent over tegulsr Cissue culture plsscics .
and isolates macrix componsnts, ICM provides as
optimsl surface for culturing primary epithelisl
cells, particularly vhes combined vich serum-free
wedis. Soms of the sdventages yislded by LM ere
expression of differeatisted properties; Nhigher
plating and cloming efficiency; better plating
consistency; lower requiremest feor setum snd sdded
groweh fsctors; improved sttachaeat; flscteming and
rapid migracion of cells; fascter proliferation sad
highet ssturstion density; snd longer life epen.
The brochuse alse liste the vide scope of
applications for LCM, vhich is svailsble oa a range
of tissue culture dishes, flssks, multivells,
seubrense snd sicrocarriere, end a9 & cosCing service
or on & costractual rvesesrch basis. MNesders are
provided vith a list of cthe company’s specific
brochures which sre also available oe requesc.




Tucther informatioca availadle from (BT,
2.J. Box 131490, lerusalem 33409, iscael.
Tek.: W2) 722-959. Telex: 2dede 1bt tl.

company News Helesse, March 1987)

Ffermentatioa plant

The ?rovescs Corp., subsidiary of Phillips
2etrolevm (Bartlesville, OK) plans zo build a
fersentation products planc, feacuring s 25,000-licre
fermenter. The plant, which will have the capecity
to yroduce several sillioa pounds of yeasts per year,
will use che Eicm’s high cell 21ty fermmacation
technology to make Provesteen'V yeast products.
These include food flavouring, livestock and
aquacuiture {eed, and “Meais-ow-the-go” autritiocus
food bars. (Source: 3dio/Technology, Vol. 3,

March 1987)

(Source:

E. PATENTS AMD INTELLECIUAL PROPERTY LSSUES

fRG studies reform of biotechnology patent law

Zuropesn patent lav has thus far been unsble to
“eep pace wvith che rapid development ia biotechnology
and its research results which are becoming ripe for
appiication. On nstional and incernational levels
attempts are now being msde to adspt the patentc lav
to this development chrough appropriate reforms. The
Max Planck Institute of Munich is ssking a
considerable comtribution to efforts concerning
foreign and incernstionsl patent righcs, copyrights
and competition rights and patent law resestchers in
Munich have outlined reform proposals in sl
studies.

Altogecther these refors proposals are simed sC
extending and essing patent protectiom wnich so far
has bdeen restrictively applied co zemetic
engineering. In the fucure it will be possible to
obtain patent protection im all councries for
sicro-organisws sad similar cesulcs of
sicrobiological research (cell lineage, plasmids,
monoclonsl antibodies) as well as for macrabiological
discoveries (new specias of plants and animals) if
these meeC the ususl requiremencs (originalicy,
inventive eerit, commercial applicadbility snd
sufficienc information). The deposiCions on
micto-organisss recogaized so far for pacenc
protection in this field should be sufficiemt to
complemsnt production pacencs. Pgtent protection
should slso include the snimsl breeding field, wvhich
has been complecely ignored up to now. As far as
plant breeding is concerned, it should be possible in
the future sfter the abrogation of the bea on doudle
protection to choose between variety protection or
psteat protectiom or to clais both. Finally, the Max
Plaack [nscituce of Muaich is proposing a aovelty
jrece period of one year vhich would make it poesible
for che researcher to give vritten or verbal reports
within this period on the results of his research
vithout excluding future pactent protection.

Prof. Friedrich~Kari Beier, director of the Mex
Planck lasticuce for Foreign snd [nternacional Pscenc
Rights, Copyrights and Competition Rights, and
dr. Joseph Strauss, scientific spokesman for the
Institute, are supported in their reform proposals by
their legsl comparisom of pstent protection for
birological discoveries in different councries,
primsrily in the United Ststes snd Jepan., (Source:

Technologie N - Lafor n,
. w3/, August ®

Tinsl segctlement of pegenc cights for ALUS disgnostic

The details of a final settlement to the
US-fresch dispuce over the patent rights to &

- Y

‘j1agnosclic test LOT alUS iacquireed immune deficireacy
synarome) Xave been draited Dy che two ingerestea
Pacties aad :tould spavm an iniernatioaal research
foundacion devoled to the Jdisease.

The Cinal version 3f the agreesent is anow
expected o be signed during the visit dy che Prime
Minister of France, Mr. Jacques Chirac, to the United
3taces 2a 19 March.

Or. Roberc Callo from the US iational Cancer
Insticute and Professor Luc Moacagnier of the Pasteur
lnscitute in Paris have both applied for patemts in
the United States or the use of aacibodies as &
basis for ctescing for imiection by human
1wmzodeficiency virus (MIV). [his i1s essemtisally
the Cest now widely used Lor assessing che iwfectious
scace of peopie and zor deciding wnether bloos given
for transiusion 13 contaminates.

Unaer the araft agreement, roysities Lrom Che
use 3 ulV antioody Cests 0T ALy iagfectiom Will Oe
aivided three ways, wiCh one CALEG = Ihe 1ACOBS
$010y o each of the Ud Pudlic aeisith >ervice (whaca,
tarough the dsticsal lascitutes ir oesitn, 18
ultimately responsible or the haciomal Lamcer
Lastizuce) ane che Pasceur [asticute. Ihe remsining
third of cthe iacoms vill be directed towvards 2 new
internactional foundation, yet to be estavlished, for
the support of AIDS resesrch and Cresatmsnt,
especislly ia Africas.

The main substance of the draft agreement will
deal wvith the apportiomment of pstest royalties from
the spplication of the antibody tescs as chey ate
used st jresent. The financisl importance of the
arrangement, and thus the potential of the proposed
foundscion to sske & sucbstantial ispact om the
probles of AIDS in Africs or elsewhere, vill depend
on cthe patents generacing incoms for some subscantial
Cime.

at the request of the US parcies to cthe drait
agreement, 3 pracordition for che setClemsnt of Che
dispute has been that there snoula be an nistorical
scatement of the contribuCions ot Us ana Freach
éfoups to the siscovery and cnaracterizaCiou of the
Aib> virus. This historical summary takes the form
of a cnronology yoing oack Lo the characterization or
the vitus kaowa a8 uiLV~-Ll, waica 1s respoasible tor
cthe adult [-cell leuxssmsis ecudemic 1n soucnern
Japan. (rxtrascted trom »aturs, Voi. Jiv,
4io Ascteh lYe7)

Hydricech nov suss AdOoOLT Laboracories

After Hybritech emerged from a successful oactle
sgaianst lonoclonal Ancibodies to aefend its patent on
ssnavich assay diagnostic kits, the San Diego~based
cospany was back is court - this Cims tackling Abbott
Lsborscories, who the company c'sims has infringed
iCs pacent with their ssndvich ssssy tesce for
hepacicis~B, pregnancy, chyroid disovders and seversl
types of cancer. These tests sre thought to sccount
for some $50 million of Abboct's snnual $750 million
revenues from its diagnostics business. (Extrscted

trom 8iotechnology Bulletia, Vol. 5, No. 12,
Jaauacy 1987)

Applied Biosyscems, University Patencs and Biosearch
saccle dilzecences

Appliea siosystess [nc. snc Universicy ratencs
inc. (UPL) snoounces tne settlement of pateac
infringement laCigaCion syainst siosesrch inc., 8
subsiaiary of Mev Bruasvick dciencific Lo. lec. ane
ASerican sionetics (ash) lac. socCh detencancs
admarcted they the! products, iuciuding
cyinosthyl phoepi .. . . e resgents, infriage the
University o Lol - tenls exclusavely lLicensed
co applieé Brosyst. .o ~8C%8C8 cover Che VbA




svachesis chemistry invented at the University of
Colorado and che automated iascruments (DNA
synthesizers) thac is¢ it. {(Biocechnology Suilet:in,
VYol. 5, No. 1, February i987)

Eurovean Patent Uffice .0 revowe Jiogen's Interferom
2atent
==

[a December 1986 four patent exsminers of the
Suropean Zatent Gffice issued an oral decisioa thac
the Opposition Divisiom iatends to cevoke 3iogen's
European patenc relating to the production of
cecombinant alphs interferons. The examiners held
that the 3iogen patent described a patentadle
iavention, dut objected to the scope of certaim
claims of the patent. Because EPO rules require
either total acceptance of all claims or revocationm
of the pacear, the Oppositiom Division indicated thac
it intended to Tevoke the patent. The pstent nad
been challenged by ten other companies, iaclusing
€. Yoiffman-La Roche & Co.

The company incends to appeal cthe decision to
the EPO Techmical Board of Appesls. The oral
decision does aot affect Biogen's patemt protectiom
in cthe United States sai the Europesa patent is not
aecessary for 3iogen’s . cemsee, Schering-Plough
Corp., to be able to seil 'latroa A’ interferon.

Last year Biogen filed & complaint against Boshringer
Ingelbeim Zencrale, claiming am infriogement of this
patent.

(Source Siotechnology Bulletin, Vol. 5,
No. 12, January 1987)

Collaboracive Resesrch ceceives cloned-rennin patent

Five years after filing, the US Psceat Office
has granted Collaborative Research, Inc. (Bedf.rd,
Mass.) the first patent for recombinsnt temmin, s
milk-clotting enzyws usually found in chs fourth
stomach of calves and used in cheese making. There
are at lesst a half-dozen compecitors who sre either
producing or developing tenain, CEO, vho must license
the cechnology frow Dow Chemical Co., Midland, Mich.,
vhich owns world-wvide marketing rights to the
Collab ive 1 h protein. Collaborative
Resesarch has already been granted rennin pacents in
the UK, Spain, Yew Zesland and Brazil.

Rennin, also called chymosin, is chromically ia
shore supply, as veal production lags detind chaess
:roduc:i.ou. dorid market predictions range from

50 million co 310U eillion. Collsboracive
Resesarch's pstented process uses yeast cells as hosts
wnich secrece rennin in s fully sctive,
non-glycosylated form. When the protein is produced
tecombinantly and incrscellularly b7 bscteris, it is
non-oxidized, insoluble, and the yields sre low.

Neither Dow nor CRI will scale up reunin
comperciaslly. Racher, Dow will wosc likely license
the techrology exclusively to s large US
manufacturer. A spokespersom from Genencor, Inc.,
(S. San Francisco, Calif.), cleims that the pstenc
doss not affect thes, as they use filamentous fuagi,
n0C Yeast, 89 racombinant hoscs for cennin
production. (Sougce:

McCrav-Hill's Biotechnology
Newswatch, 5 Januery 19

Laventor of all-vesr edible sycter seeks reversal of
acent 1ce tutn~dowm

Iso s msn-made oyscer pstencsble? US pstenc
examiners have said no. If an asppesl lodged last
wonth before ths Petenc Office in Washingtom, 0.C.
reverses cheir rejeccion, this "could have s sslucary
effect on cthe sconomy of tne Pecific Northwest,”
according to sttornesy Jeffrey J. Miller of Seed &
Berry, s lav firwm in Seattle. He represencs che
University of “4ashington, where s graduate student ia
the Depsrtment of Fisherise, Scandish Allem, hae
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produced a2 variant poiyploxd Paciiic oyscer,
Lrassostrea zixas, waich i3 edible the year—Touns, as
compared To only nine moacths for che aacural form.

dis iavention produces the polyplord divalves dy
coatrolled hyarostat:ic pressure applied to fertilizee
oyster eggs.

While allowing claims to the process, the Patesc
0ffice takes che policy position, "that life forms
such as humans and other aammals, fisn and insects
are not patentable subject satter, because Che
Supreme Court did not specifically address such life
forms in its 1980 decision in Diamond vs.
Chakrabarty.” Moreover, Miller contimues, “the
Pacent Office relies upon a statement by the Court of
Cuscoms and Fatent Appeals, to th- effect th.:
biologically pure cultures and micro~organisms
curtently given pacent protection, are much sore skin
to insnimste chemical compositions such as resagents
and catalysrs, than cthey are to horses ase honeybees .”

Howvever, the University of <ashington cites the
Supremse Court decision in Lnaxrabsrty thac "Congress
intended statutory subject matter to 1nclude anything
under the sum that is made by man.” HNoteover, Che
University emphasizes that s demisl or patest
protection to its yesr-roumd oysters "would simply
result in 3 disiacencive for commercial industries to
put tesources iato research and development of
products chat have a tromsndous potesmcial for numsa
benefit,” in chis case, the oyster iaduetry of the
region.

A Sesctle seafood company is mnegotisting to
license the inveation, Miller notes. He expects the
Board of Patent Appeals to soon decide and if it
upbolds the rejection, the Universicy vill carry the
cese to the Federal District Court of Appesals in
Washington, 0.C., vhich decides patant cases.
(Source:

McGrav-Hill’s Biotechnol Sewswactch,
16 March 13877

7. BIO~-INFORMATICS

Nev _journal on solecular simslation desuts

A nev journal cthat focuses oa spplications and
techniques of molecular—vcale simulation is scnesules
to begin publication” ssrly this yesr. usllee
Molecular Simulation, the journsl will pudlish
original rasesrch papers as well as reyular review
articles. Among the topics sxpected to be ccveres
are applications of simulacion co liquid and
solid-stace cheaistzy, macerisls science, interzscial
phenomsns, secromolecular sand biologicsl systems, sad
intermolecular potentisl eneryy functioms. Advances
in mechodology, such ss nev jusatus simulatios
ascthods, ss wvell ss improvesents in computer
Lardvere, graphics proceseing and languagss vill aleo
be copics of contributions. The journsl vill be
publiehed by the British science publishers
Gordon & Bresch. Its editor is MNick Quirke of 5P
Resestch Centre, Suabury-os~Thames, K. Poceatisl US
contributors cam get further informatioa from US
regional editor Ssmes M. Haile, Depertment of
Chemical Engineering, Clemson University, Clemsos,
$.C. 29631. (Repriated vith permissios from Chemicsl

b Eagineering News, 19 Jaausry 1987, p. 30,
Copyright z[h” American Chemical Society.)

"'"Ii"' biogchnlgﬂ 9quipment Berkec to fesch
. 1llion Y

Gesetic engineeriag will not coms of sge vartrl
cthe late 19%s is Kurope, sccoreing to & nev msrket
study by saslyste Frosc & Sullivas, buc the
incervening yosrs will see $i.5 billion s demsad cter




she 2quipment aeeded O xeep the aicrobes dreeding.
Jiotechrology Process Plant Market :in Zurooe

tdo. I921) suggescs that “public acceptav:ility (1i.e.
regulacory authorities) wiil aelay capis rise a aew
sroducts until tne lacer 1¥YUs™.

The Federal Republic of Cermany, howvever, is

slreaay spending almost $40 exllion a vear
(DM il% millioa), the UK $31 milliom (£24 mrliliom)
and “rance 329 willion (FF 260 million’ on
biorsactors, fermenters and downstreas processing
esquipment such as mills for rupturing cell walls,

branes for sep ing pr el s and
ancillary products such as pumps and heat
exchangers. [a trelation to the total turopean
market, comprising l¥ countries, cthe iRC represents
more than s fifth of demand, the UK about 16 per cent
and France l& per cent.

Jsing constant 1985 dollars, Frost & Sullivas
predict that cthe total annual market for
biotechnology equipment in Europe will double detween
1986 and 1995: from $130 miilion in 1986, it will
reach $228 million by 1990, representing 3 5.8 per
cent annual growth over the intervening period. It
is predicted to reach $348 aillion by 1995, showing
3.9 per ceant yearly gaine asfcer 1990. Spain is
picked as the fastest growing national market, though
of the largest three countries, the FRC will exceed
the sarket average in yearly volume growth, the UK
will parslilel it closely, and Fr.nce will rise wore
slowly than Europe as a whole.

The study 2ls0 exsmine’ the sarket by end user
industries. Chemical firms are purchasing wore than
50 per cent of all products sold - and tha finer
Sreakdown shows more chan a fifth of cnis being used
to mske organic acids, anmother fifth going to
antibiotics production, with enzymes being the next
largest use. The food and beverage industry follows
cnemicals, accounting for nearly a third of the
asrkeC value, vith sweeteners growing rapidly.

By equipment cype, the largest component
(fermenters and bioreactors) is also one of the
fascest growing. This market is a combinatioa of
lsboratory, pilot plant and production fermencers -
with about 20, 40 and 30 per cent shares
respectively. A fifth of all equipment dollars go
to liquid/solid sepsration goods, nearly two thirde
in filters. Alfs~Laval/Chemap is quoted as perhaps
the oost important firm covering the vhole range of
equipment, with AVP Osborne Craig, DeDanske
Sukerfabrikker, snd New Brunswick zlso strong
contenders. Detsils of the repore, priced at
$2,500, from:  Frosc & Sulliven Lcd., Sullivaa
House, & Grosvenor Gardens, London, SWIW ODH or on
01-730 3438,

(Source: Biotechnology Bullecin,
Vol. 5, Mo. 12, January 1987)

Biotachnology directory with weekly updsces

83i0l000 lists over 1,000 biotechnology
companies worldvide vith contacce, addresses,
telephone aumbecrs, sad telexes. This dirsccory
comes with 24 veekly issues of Biokngingering News,
which keeps the directory up to dats, a8 well e
vith Yorld Bio-Licensjng k%rg, s sonthly liscing
of cecnnology sought or availsble. P.tentisl
end=ssers of this $247.50 directory package include
chem.cal, food, petro-chemicsl, medical,
agricultural end similar producers and marketers.
further informetion svailable from Tony Mysievics,
Vice Pres., Deborah J. Mysievics Publishers, Ianc.,
Dept. CW, PO Box 1210, Port Angeles, Washington
98362-0226 USA. Tele s 650-254-6515.

BCC foresees incressed protein drug sales in US
22700

Since protein drugs firet eppeared over &0
years sgo, vith production achieved either through
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organ extraction Jr caemical synchesis (with 3 small
contribution Ltom sicro-orgaaisas ana plamts), cheir
medi1cal contridutions ana sales have climoed
steadily. f{oday, the combined asnuracturer—ievel
revenues rom procein daruy sales amount tO soms

$508 mullioa (2.7 per cent ot all panarmaceuCicai ana
biological sales’; ia che United >cates aloas. [ne
emerginy CCEnds 1o CALS Lieid are already haviay a
signirficant impact on suppliers ot equipment,
aster:als, cunemicals and services.

a GGV Cepolt (oG Zusiness LOAEMUNICACLIOOS LO.,
(BCC) Sicengineered Meaical Proteins (L-UGJ),
forecasts US sales of protern druys rising to about
$703 millioca by 199U, and to $1.117 brllion by
1995 - representing an average annual Zrouth rate of
1.5 per cent. US sales of biotechnology—-based
protein drugs already account for about $34 asillion
in revenues, and BCC projects that they will
increase to about 3256 million by 1990, and to over
3551 millioa by 1995.

[n terms of the current market, procein
hocwones cepresent the largest protein drug
category, gensrating about $420.9 million in
sanufaccurer-level revenuss ia the US, or about
75 per cent of total protein drug revenves. The two
biotechnology-based protein hormonss aow on the
markat are humsa rowch hormone and insulin. sLL
expects such revenuas Co increass Co $5V1l.v sillios
by 1990, an aversge smnual ¢rowth rate ot .5 per
cent, and to $bil.v willion oy LYY) - represencing
a0 average annusl growth rate or s.J per cenc.

Current sales tor clucting ».a aaciclocting
({clot dissolviag) proteins ic ne U> are about
$1J1.8 miilion, giviay a 23 per cent sasre of che
protein cruy sarket. BLL torecascs s rise to
$143.2 million by 1Y9v, ana to $i6>.)> million by
1995, with average annual growth races of 2.1 per
cent and 2.5 per cenC respectively. Lympnokines are
an entirely new class of drug products, and a
praduct of biotechnology. BLL valuss 180 US
revenues for siphs incerferon, used im the trestment
of hairy~cell leuksemis, at about $15.4 sillioa.
Based on anticipated product and indicstion
approvals vithin che US, as well 3s on health
staciscics and expected Crestment dosages and
prices, 8CC projects US Lymphokina tevenues of some
$110 million by 1990, rising 2o $305 milliom by 1995.

Among the various other proteins being
developed for drug use Cthrough biotechaology sre
groweh factors, blood=building proteins, lung
proteins ana nsuropeptides. wWhile these proaucts
have not yet hit the market, BCU expects sales to
ssterislize soon, projectiny revenuss of about
S8 millioa 18 LYYV, risiog to $JO williocm 1a Llyyd.
Detsile of cthe reporc, price $1,95v.uU, rrom:
susiness LOWmBUBLCECIONS Lo., 4O Vaa Jsac dCreec,
Norwalk, CT UbBY), USa or on (JV3) 833 «ibo,

(Jource; dsirocecnnology bulliecin, Vol. o, w0. i,
Fabruary 1ya77}

Losplex.
Prass:

8y nartin heany. Tfsle universicy
1986. pp. Jue, $23.9>, £iL.0V

[o under s decade, s whole aev induscry,
cspitslized vith seny billions of dollars, has coms
into being. Such is che rate of change in the late
tventisth century. The product of JO years of
governmenc support of basic biomedical resesrch,
biotechnolgy emerged from its incubator im the
#id=1970s and quickly found its niche in the
socio~economic structure of American and
mulctinscionsl induscry.

The suthor chroaicles, in ‘ncimete detail, the
uafolding patterns of Chis development ¢ determiced
by the extrsordinery constraint thet che basic
knoviedge < the blueprinc for cthe iadustry < was




a1lnost exclusively to de found ia the minds of
aniversity faculty. Industry had the productiom
Zacilities and che marketing skills, duc it vas
Sarren of the new expertise. The professorial
scarc-up companies, the universicy-industry
zontracts, the limited partnerships in research and
ieveiopment, the equity purchases and licensing
agreemencs by the multinationsl corporations, all
stemmed from this unprecedented circumstance. Also
described are the subsequent concractual and fiscal
tnterventions of the large chemical and

phar ical ies, as well as their successful
effocts to purchase, in whole or in part, access to
ar aven sole rights to the output of appropriate
university departments, 30 as £o acquire iastant
expertise and to ensurs the economic future of the
companies concerned.

Particular actenciom is psid to agricultursl
piotechnology, p ially the lacrgesc sarket.
Orzanizational arrangements here were complicated
Yecause the land—-gramt universities, traditiomally
che soutce of agricultural resesrch, have not been in
the forefroant of molecular biology, which is largely
funded instead by che National Institutes of Hesith.
Jther universities, such as Harvard, MIT, Washingtom
(St. Louis) and Staanford, have consequencly becows
the corporate partners for the development of plaat
molecular biology.

Biotechnology: The Uui"tlitﬁlndultrill
Compiex besrs upon questions o nca
importance to science, scademis and society, and
srovides vsluable documentation of the sagnitude of
the actions already takes and the multitude of
participants involved. But it is hoped that someons
will write the sequel, for vhich this is only the
prologue. (Extracted from Mature, Vol. 32§,

19 February 1987)

3iotechnology research in US federal agencies

For two yesrs ruaning, the Resources Communicy
and € ic Develop Division of the US Ceneral
Accounting Office surveyed 1l federal agencies to
find out to wvhat exteat they were supporting
biotechnology=relsted resesrch. The results, for
five of the agencies, ate contained in a 4l-page
document, Biotechnology: Anslysis of Federally
Funded hsm‘mﬁuulablc through the
US Nationsl Techaical Informaciom Service (NTIS).

The sgencies sre: the Department of Agriculturs
{USDA), the Eavironmental 2rocection Agency (EPA),
cthe food and Drug Administration (FDA), the Natioaal
Inscituces of Heslch (MIN) and the Yational Science
Foundation (NSF). Cach profile includes estimstes of
the fiscal year 1985 level of suppore, both in terms
of dollars committed and the aumber of projects
funded. Also discussed are programmes on
biotechnology risk assesement resesrch. Details
frow: Cene Amey, Microinfo Led., PO Box J, Alconm,
Hampshire or on 0420 96848. (Source: Biotechnology
Sulletia, Vol. 6, Mo, 1, Pebruacy 1967)

US bioctechnology regulstions

For sny but ths wost resolute followers of
7edersl biotechnology regulstor sctivities, the
documents needed for tracking this process caa be as
elusive 3¢ they are voluminous. "Siotechnology
Regulstions: Cavironmental Relesse Compendium,”

availsble for $95 from OMEC [acermstionsl,

727 Tifteenth Screet, W.W,, Weshington, D.C. 20003,
cespiles this mscerial in a single velume.
loose-leaf cospendium, which sleo concaias
information sbout seversl locsl ordissnces pertainming
to biotechnology, vill be updated periodicelly.
Bio/Technology, Vol. 3, March 1947)

The

(Sources
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3crip Meslchcare dirocechaology tompany Profiles

Some 17> companies developiag products by
recombinant ONA or hybridoms techmology are
identified in the updated second editioa of
Healthcare Siotechnology Compoany Profiles, a
370-page guide concsining 1,300 product emtries.
Details of the pudblicacion, priced at £90.00,
irom: Scrip Bookshop, 1¥-20 dill Rise, Ricnmond,
Surrey TWl0 SUA or on O1 948 1262. (Sowrce:

!iotechmlo§¥ Bullecin, Vol. 6, No. I,
Februacy

Free ASTM

lications cacalo available

The 1987 ASIM Publicacions Catalogue describes
66 volumes of the Annual Yook of ASIM Stancacds and
seversl hundred ASTM special tecnaical pudlicatioas,
compilacioas, data series and standard adjuncts.
ASTM standatde and its related Cechaical
putlications are used worlawvics co specify
aaterials, assure quality, integrate proguccioa
processes, promote trade and snibance satecy.

[he cstalogue is availadle free from
Jacqueline Nolden, ASTM Markaer:ing & Promotiom
Services, L9910 Race Street, Philadelpnis,
Penasylvania 19103, 115/199-55%. (ASTH News
Release 6 February 1987)

Biomass: Laternational Directory of Cowpanies,
Products, Processes & Equipment by James
Coombs. Macmillam Publishers Ltd., UK (1986),
263 pages, $90.

From Argentina to Zimbabwe, this guidebook
lisce for 45 countries of Eset, West sod in betweea
commercial firus asod public organizaticas iavolved
in conversion of orgsric wastes to fuels and
chemicals. Its 2,769 annotated entries rangs
from the single University of Msuritius School
of Industrial Techaology ("lavestigating methods
of producing fuels, fertilizecrs ana/or chemicsls
from waste products of the sugar imdustry ...") to
the USA's 551 R&D firms, major corporatioms,
suppliers, universicties and governmsat ageancies
vith interests i1a bioconversion. aside from
minor quirks, such as alpnabetizing some eatries
under "The” rucher thes their actual nsmes, che
listings - complete vith telephone snc telex
numbers — sare serviceabls. A «8-page "Buyers
Cuide to Products, ddsearch and dervices”
cross—indexes company aames Lo Cheir respective
specislcies.

The author siso produces an annusl
Biotechnology Ditectory of Products

Resesrch and Urganizations.

The Gcm-Sgli.ein! Wars: Reflections on the
comoinant DMA Controversy ediced by
Raymond A. Zilinekas and Burke K. Zimmermsa. -

Macwillan Publishing Co., Mew York, N.Y. 10023
(1986}, 288 pages, $26.95.

ie8

A dosen lesding bioscientists, ethiciscs, and
one journslist - plus the two editors of cthis work ~
sll fought the gene-splicing "vars” of cthe 1970s,
as they raged through the halls of nstional, stace
and local government, and the screens sad payes of
the medis. Their sccounts sad saslyses of che
congcroveresy's hiscory is todsy s trifle dazed snd
beside che point; yet chese documeated
tominiscenses add up to & useful teatbook in the
proliferating biotechnology course-curriculs ot
high school of juuior college level. The volums is
086 0L Che ABSTICAB ASSOCISCi08 [Or the advancemsnt
of Sciences seriee on "lesues ia Science and
Techaology”.




Siotechnology: Strategies for Life by
Elizaseth Anctedi and David Fisnlock. The MIT
Press, Cambridge, Mass., lonmdom, UK (19%6),
239 peges, (9 1/2 x 12 U/2), $39.95.

For the lay but curious reader ia genersl, and
~he vould-be investor im particular, this volume
covers its subject from the ancient Aztec and
Sgyptisa fermenters to tomorrow’s protein-emgineeced
enzvees and biochips. Ia vivid pictures as well as
informsative Ctext, it vraps up biotechaology 1a a
single, all-encompassing package -~ its hastory,
science, 30de of actiom, promised benefits
commercial prospects, patemts, regulation tthics.
Genetic Zagineering Mews liscs molecular
ailliousires

The average value of shacres owmed by 50 masjor
stocikholders in 20 leading diotechnology companies
is vorth almose $13 milliom, sccording to & survey
of "molecular aillionaires™ that appesrs in the

February issue of Genetic Engineering News (GENW).

GEM's Fifty Molecular Milliomsires isclude
corpocate officials and dDusinessmen sech as
Genentech’s Robert Swanson, Siogen's James Vimceat
and Amgen's Jack Schuler, and venture capictaliscs
like Moshe Alafi and [sasc amnd David Blech.

"The companies and individuals oa the lisc were
chosen arbitrarily,” said Mary anm Liebert,
publisher of GCenetic Eagineering Mews. All
information vas glesned from public documents. Ia
each instance GEX used its latest informatiom
available and multipiied the number of shaces
aceributad to an individual by the closing price of
the stock om ]l December, [980.

This finding creinforces the isportance of
university/industry cies cto cthe still-evolving
biotechnology business.

Although sany of the Ph.D. molecular
willionsires are fuli-time officisls of
biotechnology firws, many are not.

"1 think it's vonderful that scientiscs who,
for generations, hsve been improving cthe quality of
our health and lives should be able to resp
financisl revards as well ss jublic recognitios,”
Mrs. Liebert ssid. "Certainly this should be true
in an ers vhen huge salaries are paid to sports
figures, newscasters, and quiz shev hostesses.”

dith 2,943,887 shares of Cenentech, chief
executive officer Robert Swanson tops the lisc vith
s 7slue of $173,730,395. Herbert Boyer, Ph.D. is
second with 1,037,996 shares of Cenentech valued st

$688,229,560. (C’_?gcgz Nevs Release,
18 7ebruscy 198
Microbial dacabass

A computer detsbsse designed to maks microbial
culture collections wore sccessible to imdustry has
besn sst up st the UK Laboratory of the Covermmest
Chemist (LCC). It contesins dats from cthe Mationsl
Collection of Type Cultuses, the Nationsl Collection
of Yesst Cultures, cthe CAB lncernstionsl Mycological
Insticuce snd the Natiomsl Collections of Induscrisl
and Marine Dacteria.

According to the systems designers, it will
eventuslly concain dets from sll che UK Nacionsl
Culture collections ensbling subscribers to search
from over 30,000 screine. The system is housed on

LGC's CEC minicomputer snd ueers cam sccess the
informecion either ou~line to the computer or by
neans of a postsl telephons inquiry service.

(Source:

Nature, Vol. )26, 16 Masch 1987)

A
bed

TEKTRAN sffers preview of RS cesearch

Uver 5,000 brief, easy Lo resd summaries of Che
lacest cesearch ou gemetic emgineering, safeguarding
crops and amimals from e¢iseases, biological coacrol
of pests, humsa autritios, aaa octher fieles are
availaole on a new computer imformatioa service
provided 0y Che agricultural Research Secvice of the
Uaited 3caces Uspartmant ot agticulture.

imova as TEKTMAR, for [echmology (ramsfer
Automsted Retrieval System, 1t offers aoCice of
research results wvhich nave vees peer—revigwed and
clearsd by ALS asnagesent. About 300 eew timsings
are enteresd inCo che ¢atabase cach moath, accordisg
to a report im Agricultural Research (Vol. 34,
No. 8).

ARS is offering - om a firsc-come, first—served
basis - am opportusity for a limited oumber of
interested orgamizations with computers asd
telephone wodems to have direct access to TEKIRAM.
Thers is w0 cosc for using the dstabase. However,
usecrs ars respomsible for their owm telephons
charges.

Cach entry oa the database inclewdes 3 bdrief
summary describing cthe resesrch but does mot reveal
specific details that would preciude patemtimg or
puslication. TEKTRAN also provides Che nams,
addrese, sad phoos mmber of ARS scismtists iavolved
is the resesrch.

Computer tuarches cam ba made in several
categories. aAmong these are: Keyword, Multiple
Keywords, Scientist's mams, soe Cosmodicy. [he file
can be accessed by specific dates 1a additiom to Cha
sesrch categories indicated zoove. o user coule
encer che system oace a woath, for exsaple, to
search for new entries om & specific topic without
having to look s the emtire database sach tises.

Additional informacion om the procedure
necessary to obtain access Co this nev datsbase cas
be obtained by comtacsing: Jemes T. Uall, Netical
Techoology Transfer Co~ovdimstor, USDA-ARS,

Room 403, Building 005, BARC-Wesc, Beltsville,
oD 20705. Telephone (301) 344~4045. (Sowrcs:

Agricultural Informstion Devel Ballecin,
i‘gnﬁ T987)

Hewlett-Packard’'s anserobic library for

automsted wicrobial identificacion system

A nev database library coataisisg sore than
50 groups of snserobic bacteris is mnow aveiladle for
Hevlect=Packard’'s UP 38984 AuComated Microbisl
{dentification System. The systems identified
sicrobes by mesas of caeir fatty scid profiles.
Applicacions are likaly to be foumd is clisical and
dental lsbocstories and im Che fo0¢ rm¢usCry.
Detsils from: Aaalycicsl [ascrumeacscies Crowp,

Meviecc-Packsrd Ltd., Miller Wowse, The diag,
Brackaell, serksnire WGli LXN or om Uies i esYd.

(Source: Biotechmology Bullecim, Vel. 5, »e. Ls,
Janusry 1987)

Lleccronic networks for biocechsology

Hore informacion sbout the cosputer-based
networks is nov svailable to biotechaologists, by
way of & copy of EBIP News 12 (from cthe Luropesn
Siotechaology laforestion 'ujcu. The Jritish
Library, 9 Kean Streec, London WCIB 4AT or os
01-323 7293). Three necworks are seatiesed:

(1) COOATA (che Commictee on Dsca feor Sciesce
snd Technology), now aveilable on che
OIALCOM/British Telecom Cold systesm. This gives
sccaes to LODATA sponsored detabases and enables
percicipating scientiscs te communicace directly




“ith one another. Jetails from: Network
Administratocr, CODATA, 12301 2arklawvn Orive,
RSockville, YD 20852, USA.

(1) For UK scienctists, the SEQMET electromic
Sulletia Ydoard is oifered by the Universicy of
Caabridge. [t covers meetings, softvare
Jevelopasats, usterials and experiment updates.
Jecails from: Macrtia Sishop, SEQMET, Computer

boratory, Corm Exchange Street, Cambridge or
oa 1223 33T24, Alternacively, talk to
Michael Ashburner, Oepartmsat of Uemetics, Dovming
Street, Cambridge or om 0223 3339%69.

(3) Ia the USA, BIOMET offers users the
ability to participate im specialisc user
commmities covering sech subjects as zemes
expcession or DMA repair. Decails from: BSLONET,
Incelligenacics Inc., 126 Umiversicy Avenue,

Zalo alto, CA 94301, USA. (Source: 3iotechmology
Bulletin, VYol. 6, ¥o. 1, February 1987)

Computer-zided woleculat design ad enzyme
eagineering proceedings

Molecular modslling aad computer graphics were
exploited firsc in the pharmscestical amd
agrochenical industries, fellowed by che desigm of
cactalysts, both howog and b o v
parslleled by advances in enzyws studies. The
LatesC ares to be influsaced by msolecular design
techniques is wolecular electronics. The imcreasing
availability of single—wser computer workstatioms
asans that these techaiques are wo loager cesctricted
te major compamiss. The proceedings of the Third
Zuropesn Seninar on Cowsuter—Aided MNoleculsr Desigm,
0::000! 1986, sad the Internationsl Comference on

Eszmrms held in Cambridge in September
ate now aveilable. Details of these two
publications, both priced act €40.00. From: IBC
Techaical Services Ltd., Bath House, 56 Holborm
Visduct, London EClA 2EX or oca OL 236 4080.

(Biocechnol. Sulletin, Yol. 6, Yo. 1,
Fepruary ﬁ%”

Cenetic codes dictionary

The "Gnomic: A Dictionsry of Cenetic Codee”
has been compiled by Yeizmana Lastitute Professor
Zdvard ¥, Trif snd his forwsr graduate student
7olker Brendel. It brings together relevant
definictions of about 300 genetic sequances in s
275-page alphabeticsl dictiomsary, complets vuu
indices and sows 400 useful refer . Am d
1,500-entry edition is now im prepsratiosm, M s
computer accessible version of cthese data is
currently being considered for inclusiom in the US
Sionet Datsbase System and s similar sevvice
provided by the Germsn Cancer Research Center,
(Sslaban Publishers, Rehovot, Philadelphia 1986)
(Biocechnica '87, Hanmover, Jourasl Wo. 2)

New database for AIDS research

Yev gene sequences and informacios about
procteins of the AIDS virue sre being reported so
quickly chac resesrchers ste hard-pressed to keep
up. To help stressline the process, scientists st
Los Alamos Nacional Laboracory in New Mexico sre
escablishing s computerized dsts bsak for recording
and anslyzing informstion sbout the solecular
biology of the rapidly changing virue thar causss
AIDS. The Netional Inscicucte of Allergy end
Infeccious Diseases (NIALID) has just averded &
three-yesar graat co Cersld Wyers, of che Theorecicsl
Division at Los Alamos, vho plens Co heve the
dacabase available by March.

Woc only does the AIDS virus mutate quickly so
that differeac isolates have different gens
sequences, but in recent months resesrchers have
slso found cthat sote thas one AIDS~like virue

exists ~ soms cause disesse and others appareatly do
aot. Uatil now, imformacios abost the gemetics of
the ALDS virus has been fed 1ato the Cenlank syscem,
which is alresdy established at Los Alamos. The oew
compendiue will ioclede amalytical iaformeciom chac
GenBank is not fumded to provide, vill costaia
quarterly updates of fresh datz amd will be
available free to qualified imvestigators ia bach
hard-copy and omn floppy discs (thac are IBNM
PC-compatible). The new rescurce is beisg
escablished in co~oparatiom with both GenBank and
tMBl, the European Nolecular Biological Ladoracory
in Mgidelberg, Federal Republic of Germamy, but is
sa indepesdest emtity.

The ALUS dscavase vill contsin dia, RNA and
protein sequences of all che allS virtus isolates,
the sequences that tecogmize the Is receptor of
lymphocytes, snd similsr i1atormacioa abowl anmimal
viruses that are relaced o the aAlLS virws. it will
icencify cegioms of the ALDS virus genome that are
m0eC veriable, snd, if keowa, nete aow tue alteres
cegions sffect peptida sequences aad procers
fenction. The rescerce vill publisa coczectioms of
saquence ianformetion sad vill iscluse referasces
from the literature. (Sow:e: Sciesce, VYel. 235,
o Februacry 1987)

Communicste quickly with coll all over
the worlé

The Iaternstions]l [nformstiom Cester for Plaac
and Anisal Biotechmology has established ea
eleccromic mail network for the biotechaology
commenity. Youw mssy commect Co the system with aay
personsl cosputer im sauy city iz the US and from
over &40 other couvatries. Electromic ssil has
slready chauged the vay thousands of researchars
communicats. The [ICPAS NMETWORK is being operacee
by The Iluunuy of Georgis throegh s som—profit
co-operative that provides modern commusicsctions
cechnologies ac & teduced cost. -

~ Send lecters, reports, dats, sostracts,
prepriuts to coliladorators, associatas, of
ed1Locs, actoss Che werld.

= Trensfer computer programmee sad files Co
otners error-fres.

= Schedule or actually comduct msetings
ou~line.

= Stsy in touch vith your office when
travelling.

- Post jobs, seetings, smncuacemsats os
bullecin boards.

= Accese Telex, OAG, Foundation Center Grancs.

Purther informstion from L[ICPAS METWORK,
International [aformscion Center, Plaat eud Animsl
Biotechuology, P.0. Box 2006, University of Georgis,
Athens, CA 30612 USA, Telephose (604) 542-0377,
Telex 4900006591 .

Problems of informstion sensgement ia
agticulture by B. Uviss Urums

This srticle is sdapted ané excrscted fros che
quacterly [acernstionsl Associscron of agriculcuszsl
Librarians snd Decumentslist lAalD) sullecis,

Vol. XxIX, No. ».

Sophisticeted iaformscion secvices ia the fiels
of agriculture ste nov 1s use sll over the world
cengiag from the use of elaborsate sdetracting ams
indexiag services te computarized detadsses.
Iaforuation processisg centtes vithis the
techaologically sdvanced nscions age Coo numerous Ce
lise.




A similar situsciom exiscts at the internacioaal
level vhere the [nternational System for the
Agricaltural Sciences and Technology (AGRIS), the
Curtent Agricultural Research Informscion systes
{CARLIS) and the Internatiomsi Food [nformatioam
Science (IFIS), to mentiom just a few, have growm %o
gain iatergovernmental recognition aad suppoct. The
situstion vas remsckably different iless than a half
a ceatury ago when agricultural documemtacion strove
for interasciocnal acknowledgemenc. 1/

It appears that the demend for sophisticaced
information orgamization im agriculture scarted %o
gain womencum ia isternatiomal ciccles vich the
prolific productiom of agricwlitural literaturs. It
is delieved, however, cthat agricultural
documeacsatios received am imitial spur (rom the
4ocumeatation of nuclesr sciemce literature. The
demand for sore and better informscion networks
tncreased vith the pioseer success stocy of INIS
{ International Yuclesr [nformetion Systems.

The documentation of ne-lesr informacion st the
internacional level wvas seem by msmny 38 s massive
drive in the vroang directios perticularly as amclesc
science could aot be proved to be the de facto need
of the world. As Johs Woolstom later put it ia am
address he read at : eseting of informatiom
scientists, "Nisctory vould have no cespect for
goveramants that vould imvest millices for am
isformacion system iz atomic emergy amd chea neglect
o aake adequate iavescment for a similar systes ia
agriculture. To do that would show disregard for
the resl prioricies of this world, in which the
=8 jority of ses snd women are suffering the
debdilicating effects of not having enough to esc.” 2/

INIS, according to Buatrock, permitted
ingergovernmentsl co-operation om s large scale and
ic ves from hare the politicsl impect of imformation
astvorks grev. 3/ This, therefore, paved the vay
towvsrds iaternational co-operatiom for ACRIS and
other internstional information nstworks for which
agriculitural documencation is now famous che world
aver.

Woolston further remarked chat "there is an
enotwou: otentisl for imcresasing world food
production simply by spplying exiscing
koovledge™. 2/ The emphasis has, therefore, been oo
incressed food production by the applicatios of
“existing knowledge” chrough proper informstioa
services.

From the urgent demsand for food grev che nesd
for informstion im sgriculture. This problem,
bovever, vas not as simple or ss scraight-forvard as
it was with che documentstion of ecomic
informetion. Cowplicacions arose from the hsmuling
of agricultursl literaturs, the solutions to which
have eveded the classic librsrian up to the
present. Eves now the prodles of inforwstion
esnagensant scill hesds che agricultursl librazisn's
long list of coecerns.

The three msjor problemss which contribucte
divectly to the existing cowplicstions is che
sansgenent of agricultursl informstion are
identifiod as;

= The twe levels cf operstiom in sgriculturs;

- The ssitidisciplinary ssture of agriculture
and;

= The iwprecision of the ters ‘agricultursl
licersture’.

The cvo levele
There is s wvell-knowm dichetomy ia egriculture

cthe vorld over but parciculerly noticesble in
developing countries. This gap hae desn created snd

(¥

~

is beinog videned largely Dy the vested interest
which various g 3 nave sh 1Y

agricelturte. Uoveramest Jarticipatios Lm
agriculturs 18 eeasily justified vy the argusent Chac
agriculture providas the people vith tha basic
essencial of life: rood.

delactee to the provisioa of tood 1 the
coacrribution which agriculture makes co people’s
neaith, economy and incependence or self~
dependence. This explains way wost governmamcs have
protectiomist restrictioas ou agricultural practices
to emsufe Chst human outritios and the natioa's
ecomomy 18 €O & large extent iodependent of foreiga
supplies. Such protectionist measures as
governmental sepervision and fissncisl subsidies for
agricultural cesesrch sake agriculture caiqee in
comparisoa vith wost othar fields of study.

There is chen this tvo-phased problem arising
from national governments' swubsidies to
inscituivnslized agricultural research whea chis is
osly secondary in terms of productiom to the
unsubsidizad tradictiomal practice of agricultuts.

In general and as Msita 3/ and Scwmmen 5/ observed
“sgricultural resesrch is noc ia the hands of the
private sgriculturist” but in the inscitutiomslizes
joverament—aided re¢rarch programmes.

iromically, however, agricultural proesction is
in the hsods of the privace agriculturisc. I
practicsl terws this msams thst the iaformatiom
secvices 1n agriculture are directed Covasds the
cesearch level wnich is different from che local
production level, the level that is cradicCiomslly
respoasible Lor the major agricultural owtput.

Genatally, agricultural writers producs
litersture chat is suitable for the theorstical ssd
experisental level, i.e., the research level. This
weans cThat the agricultural documentalisc faces am
additional probles in thac he is collecting,
storing, retrieving and dissesinstiag ianformation
for two levels of readership vithin cthe same field.
This dichotomy creates a problem im agricultural
informstion handling. 3/

Ihe multidisciplinary nature

The second problem is agricultural
documentation is che imprecisioa of the tem
‘agriculture’. Agriculture before the 20th cemtury
vas understood to be relaced racther nsrrowly to
Caraing. Since thes, however, documencaliscs,
sgriculturiecs and sgricultural researchers have
redefined agriculture so yenerally as to eake ic
unmansgesbly vast.

So drosd has sgriculture becoms that it now
embraces animal scisnces, crop husbasdry, forescry,
fisheries, tumsn food sad aucCritiom, tursl
developmen’. sae sociology., birotic resousces,
eavironment.al sciences a0a much 30te. all this is
in sddi1tion to whac is Cragitionslly kanows as
agriculcure.

Lestherdale in constructing his sgricultuzal
thessurii inferred the need to redefine the »
and scope of what is included ia the vord
'sgriculture’. This sight prove very useful to :che
asgricultursl documentelist if he is not slresdy coe
sccustomed Co soma scope defimiCiom of s
sgriculcural fiold that is slaosc Llimicless.

Agricultursl Llitesscure

The third ssjor problem in sgriculcursl
informecions hendling todsy is the defisition of the
cerm 'sgricultural liceracure’. Comsequent upos the
multidisciplinary nature of agriculture the term
‘sgriculcursl literature’' has tskes on ss i1mprecise
and vagus asssing which contridutes to Che exisciag
conplexitios ia sgricultursl decumestsction.




Sempaning this sicuation Lescherdsle wrote: I
find it difficult to bring to mind a single subject
zhat way not bde implicated (ia agriculture).
Activities so far removed from 2ach ather as the
tesign 2f fishing boats, the shysical chemiscry of
zlay particles, the sociological hiscory of sugar
cane harvesting ot even the taxooomy of fungi
tafecting icarimo parasites of insects :injurious to
astanges msy all be accommodated.” 5/

The situation is further aggravaced by che msuch
talked about informatiom explosioa. Since it is osaly
being perpetuslily calked sbout and not being curded,
the information explosiom is forciag researchers to
specialize im nacrower and narrower fields of study.
This is the trend in moec fields of cesearch as a
weans of coping wicth the ever—growing information
explosion problem.

2egrectably, hovever, the present definitioas of
agricultural literatioa lead not towvards
specialization but to a furcther broadening vhica has
reached a stage vhere even the peripheral ind
warginslly related literature are all included and
the agricultural docusentslist cannot afford cthis
brosd definitiom.

The position gs it now stands is ome of
extensive research at the expense of the inteasive.
So such effort, time and funde is being put iaco
documenting an unmensgeably vast collectiom,
cesources vhich should be profitably invested in sa
intensive organizatiom of informatiosm wvithin a2
well-defined field.

The ever~brosdening definitiom of vhat is
agriculture and of therefore, what constitutes
agricuitural lic-racure should be limited. Then food
oroduction and productivity shouid be prowoted. In
particular, developing couatries, vhich can ill
afford the luxury of expensive resesrch, should
redefine agriculture 3o that the site of agricultural
research snd productioca coincide approxisately.

For ctheir part, intermational inforwstion sgencs
Like AGRIS should endeavour to deliver victsl research
information to che level of agricultural productiom
ctacher than to s theoretical h level.

National agricultural iaformstion centres should
be reorgsnized co lisize with AGRIS co prosote
governmental avareness of cthe need to subsidize
actusl sgricultursl production and to provide for
sgricultural experimentation st the site of
production.
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Seeds of struxgle:
resources

the geopolitics ot _fenectic

(This article, vhicn was writtem oy
Jack nloppenvery, Jr., ans Lee alerismam, rirstC
ppeares in i logy deview, February/dsrcn lYes,
ans LS reprintes nereuncer vith [N X1NG PErBiISSiIoR
or tcchaolon deviev, hassscnusects Lastitule of
Techaoiogy, “ambrisge, /ass., Lopyrigmt 1y8l)

Last yr .«"s celenration of the Status of
Liberty’s ceutennial highlighted the ceacral role
that ismigratioa has played 1m Americas aistory.
few people recognize that owr populatiom of
agricultural plants 18 as immigramt as our humes
populstion. If che Uaited Staces hed not incroduced
new crop plamts from othar regioces of the world, che
tide of humen ismigrstion could never have bees
sustained.

Yac

Few US ctops of ecoocmic importsace coday are
indigenous to North iserica. Europesm explorers
found dNscive dmericaas growiang corn, beans, tobacco,
and squash. But chese crops had been incroduced from
Cencral imerica and the Caribbesaa. A truly sll-erth
smerican sesal would comsisc only of sunflowars,
Jerusalem artichokes, blusberries, cramverries,
pecans, and chsstnuts. DBNorchern Eutupe’s
contribucion to the ¢lodal lerder nss been similaerly
meagre: 1L includes cucrraats, raspberries, 0ats, sad
rye.

Az spite ot tne relative povercy or tneir
original endowvments, the savaaces 1ncustrial astioms
ate haraly agriculturslly uneerceveloped. suc the
crops that dominata these aress - cotn, vhest,
soybeans, pocacoes, sltfalis, darley, sorgnua,
tomstoes, cottom, tobscco, and flax - originsted
largely in what 1s todsy kaows se tne thire vorle.
The sgriculture of the North has beenm presicated oa
cransiers of plamts from the developiag nacioms of
the South.

While the original trsmsiers of plaace sad seeds
occurced decades and even centuries ago, the advanced
industrial nstions still need regulsr infusions of
plant genetic resources frowm the third world teo
saintain the vicslity of their crops. Plaac breeders
require mscterisl from the originsl etocks to develop
nev scrains that ate able to resist pests and
pathogens. Seeds from Che third world are also the
rav ascerial of genetic engineers in che
induscrialized nations.

Planc "gerwplasn”, the genetic .oformstiom
encoded 1n seeds, is therefore incressrmgyly
recognized as a resource of cremendous value. [his
tecogniCion has given rise to wneC the sail itrest
Journal hes called "seed wvars”. fhe principsl arsas
for this contlict has vees the Food sud agriculture
Urgsaizacion (Fad) of the United Mations. Like 8o
sany devstes withia the Um, Che COntroversy over
plant ysrwplasm fiade cne insuscrislised nacioms of
the dorth pitted agsinst che less—developed covatsies
ot the South. At issue 1s Che equity of globsl
patterne in the excheage of plast gesetic resources.

Ia the vorld economy todsy, extrscted natursl
resources ars trested ss commoditiss. Pleat
gesuplase is a notable exception. for over twe
concurios scientiscte from the isdustrial naCioms have




appropristed plaant resources from the chird wvorld
2ithout jaying for chem. This uarecospensed
extraction has been predicated om an ideology chac
Jefines plaat germpiasa as the “common heritage™ of
humanity. Germplass has deen cegarded as a pudlic
Zood focr vaichk no pay is y or appropriate.

la coatrast, the plant varieties putveyed by che
seed companies of the industrialized worid are
sarketed as commodities for which paywent muat de
asde. Third world nsatioms are beginming to question
this difference. They claim that if the raw
saterisls they provide are common heritage, 30 are
the seeds and crops chat scieacists develop from this
ssterial. Breeders in the industrialized nations
argue that they are che ones who give che plant jemes
value by iscorporacing them into new strains.
desolving this impasse will require a new
internacional tramework for tha use of thase
cesources.

The fourth resource

Soil, air, and vater have traditionslly beea
regarded as Earth's fundamental satutal rescurces.
But our planet’'s true distinctios lies in the
existence of life. Gerwplass, the heredicary
sszterial comtained in every cell, sust therefore be
counced as a fourth resource of prims iwportance.
is convenient o think of the worid's plamt genetic

ces as ds, for that is the form in which
genetic information is embodied and usually collected
and stored.

le

The vagacies of nacural history have discributed
planc species unevenly over the face of the globe.
The upper resches of the northern hemisphers lost
much of their diversity under the grinding impsct and
extrese cold of the lasc glacistion, vith cthe result
thac biotic diversity is concentrated in vhat is now
the third vorld. Moreover, it is in the third
world - specifically in the Nesr Easc and Southeast
Asia - that plants wvere firsC domasticated and crops
firsc produced.

In the process of groving crops over the
millennis, pessant fsrmers have developed thousands
of "land taces” - genetically verisble populations
within any one species that respond differencly co
pests, disesses, and envirommental fluctustionms.
genetic diversity in chese land races is a form of
insursnce: Dby planting many different varieties of s
ecrop, pessant farmers caa emsure Cthat sowe of Che
seed chey sow vill grow to msturicy, Their objective
is anot high yield buc consistency of productioa. The
result of their efforts is that grest genstic
diversity has been developed in relatively confined
s sographical areas.

The

The spread of such cultivaced plaats to aew
acess has occurred throughout human hiscory, but
until relstively recently wost of this spresd vas
slow and geogrsphically limited. Europe had sdded
bsrley, whest, slfsifs, and s variety of vegetablas
to its original complement of crops by 1100, for
exasple. But the sajor crop regions remsined largely
distince uncil 1692,

The discovery >f the New World touched off o
drsmsatic and unprecedented sovement of plants sround
the globe. When Columbus returned fros his
sxploration ia 1693, he brought not osly news of his
discovery but slso ssise seeds. The next yeer he vas
beck io the Wew World csrrying msterial for plenting
wvhest, olives, chickpess, onions, radishes, sugsr
cane, and citrus fruics, with vhich he hoped to
support & colony. Thus vae initisted wvhat has been

called the grest Colvmbism Exchange.

Maise, poCatoes, squash, sweet potatoes,
cassava, P cs, snd wvent Lsst vhile whaat,

- <) -

tye, cats, ana Jid dorld vegetanies veat desc. [has
excnaage nad a profouna etfect oa global eiets ane
culture. :airze and potatoes wers instrumsntal in che
Jounling of Europe’s papulacion ia the nuandres years
atcer 1730. Cassave from Latin americs vas simalarly
important in the Asian and Africaa tropics.

in addictiom to providing aew food staples, the
Sewv Jorld offered crops of great medicinal amd
industrial significance such as quinine, tubber,
sisal, and tobacco. The Americas aleo provided new
locales for producing tropical crops sriginally from
Asia and africa, iscluding spices, tea, coffes, and
indixo. The emergence of an expansive wercaatile
capitalise comsitted to the zlobal tramsformatiom of
agricultural production played an important rele is
this rapid plaac migratiom.

While many food crops moved ia all directioas,
tropical plaatation crops moved among colomiai
possessions tather tham from the coloaial peripoery
to the European imperial ceatres. The banasms,
originslly from Southesst asia, vas transferres to
Central and South amurica as well as to the Laribbesa
and Africa. Coffee from Ethiopia sage 1Cs vey t0 the
Caribbesan, South snd Uemtral amsrics, ase asia.

Sugar cane from 3outheasC asia vas Ctaasterred to
Africa as wall as to Cencral and South amsrica and
the Caribbeaa.

As the commercisl valus of plaat products
increased, gerwplasm wvas recognized as s resource of
tremsndous sCrategic isportance. Eutopesn
gcvernmencs vent to gresr lengths Co prevest
competitors from obtaining useful plant saterial.
The Dutch, for exsmple. destroyed all the autmeg and
clove trees in the Moluccas near Iodonesis except
those on the three islands where they escablished
plantstions. And the Fremch msade tha export of
indigo seed frow Aatigua a capital offence.

In 8ritain, s nascent botanical science vas
called iato the service of empire early on. The
Roysl Botanic Gerdens et Kewv vere estsblished in the
wid-eighteenth century to facilitate the development
of both colonial and domestic agriculture. Kew
botanists made systemactic - sad sowetimes illegsl -
efforts to collect plant esceriasls from around the
vorld and ascertain their commercisl utility. ihis
asterial and informacion, psssed along to colomial
saministrscors snd plancacion owners, proved crucisl
to the success of sany plancatioa crops and
plant-based inaustriaes.

Ia the young United States, tne need to collact
seraplass for boch food sne industrial crops wvas
particulsrly scute given the relative ygenstic poverty
of the Morth Americaa comtioent. Thomes Jeffersom is
videly quoted as assertiag chat "the greactest service
vhich can be rendered to sy countr, .8 to add s
useful plsat cto its culture”’. The introduction of
plants iato the United States vse much sore than s
great service. It vas an sbsolute imperative.

In 1819 che Secrecary of the Tressury direccas
sll comsulsr and naval officers abrosd to collect
seeds and plance cthac sight be useful to
US$ sgriculture. Adamirsl Perry’'s guabosts not only

pened the harbours of Japaa to US cowmerce is the
1850¢; chey slso broughc back seeds sad quttinge of
rice, soybesns, vegetablas, and citrus fruits.

Wich che .reacion of che Plaat latroduction
Office in 1898, the Departaest of Agriculture (USDA)
formally instirucionslised the glodel collection of
planc genetic materisl ~ sa effort chec thes
sccoustes for one third of the sgeacy’s smmual
budgeac. {a vhet has been called tha "goldes sye of
plast hunting”, the tizec chird of tne cweatiech
century sav some 50 USDA-spossosed expeditions scour
the world im seareh of usestul plaacs. ihe




IS Sovecament jisttiduted the plamt varieties it Chem
deveioped to American farmers, who provided a testing
ground for che 2laat cultivars that alloved the
countty to b a d dustrial Power.

Seraplasm and genecic wulmeradilicy

Sy L1900 :he Asericaa and European Powers had
apprepriated che plant types they aneeded Lo become
the Yreadbaskets of the world. However, these
countries have had to coutinue to replenmish therr
stocks from the coustries where Che plaats
srigtoated. This is because in the process of
vorking plant asterial iato extresely productive
elite varieties, breeders have often elimiuated
zharacteristics that do not coatribucte directly to
hign yield, such as resistance to diseass and pescs.
Moreover, since a large proportion of US farm acreage
is Jevoted to & small number 2f varieties, these
crops are vulaersble to aew diseases and pests in a
vay chac gemetically heterogensous land reces ave aoc.

m i

The materisl coansequesces of this vulnerability
were brought dramacicaily home by the US cora blight
of 1970. Fifteen per ceat of that year's harvest vas
lost to one disease organiss that attacked a gemetic
character carvied by ovar 90 per cent of che
country's corm vatieties. A subsequent study by the
Nacionsl Acadesy of Sciences foumd Americsa crops
"impressively uniform gemstically snd ispressively
vulnerable™.

Since World War II, the sdvenced industriasl
nations have collected third world germplass
specifically to improve the stocks that become
wulnaerable to pescs, disease, and environsental
faccors. The collected msterials are stored inm
clisate-concrolled “zens banks” developed for this
Jurpose.

The ideology of comson heritage sad the norm of
free exchange 7f plant gerwplass have been vorth
biliions of dollars to the developed nstiocas. Every
species of economic importance in the Uanited States
has been improved by genes originating elsewvhere.
For exsmple, the genmes chac code for resiscance to
yellov dwarf disease ‘a barley, obtsined froes a
Turkish land rsce, have been worth $150 willioa per
year to US farmers. Aod aew soybesam varietiss
developed by University of Illinois plent breeders
using germplass from Korea may save US sgriculcture
$100 millioa to 3500 willion in yearly processing
costs.

Controversy erupts

While third vorld plaat msterisls have been
avsilable free of charge as the common heritage of
huagnicy, the elite cultivars developed by seed
compsnies heve been sccorded che status of private
property: cthey are commodities obtainable by
purcnase. A ausber of factors have combined to
galnqiu glosal political conflice srcund this
inequity.

Perhaps mosc significanc, groviag concern sdbout
species extinction and the aarvowing of the wvorld's
genecic base has led to & new swareness of the vital
isporcance of plant resources. Scientiste figec
reslized thac, as pert of the Green Revolution, poor
councries vere replacing their tredicionsl cultivare
vith high-yielding strsine originally developed from
those very plaacs. Disssters such as the
US corn-blight epidemic reinforced the ides thet the
loss of germplasm in cthe third vorld sleo has
ssterisl consequences for the developed nations.
Clforce to conserve the diotic diversicy of chird
world countries have emphasised the economic velue of
these resources.
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[he iaternationalizacion of the seed imduscry
duriag the 1970s Further hignlighted che discimctiom
between the two types of plant zsteriesl. As docth
American a10d Europesn seed companies resched owt for
glodal sarkets, they sought international cecogmitios
of the monetary value and proprietary status of their
seed varieties. As both developed and developing
natlons were asked TO recognize pateaat-like
“plant-dreeders’ rights”, awvareness of the value ot
plant germplacws increased. Advances :ia diotecnaclogy
promise to accelerate o cthat ries legally
recognize jlant gematic 1aformacioa as privace

property.

This chart shovs the perceancage of gloesl tood
production planted iz crops that originsily came from
each regiom. The chart also shous :he perceatage of
sacn region’s crop productiom that is plamced im
varieties that originated in other asress. For
example, Latin Americs is the region of origia for
36 per cent of the I0 crups that lead global focd
production, while 59 pec ceat of the region’s owm
production is based on plants introduced from
elsevnere.
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Ganstle degandense
Yot emid third vorid demsade for s more
equicable "nev internacionsl economic ordes”, the
distinction Yetveen "elite” commercisl gerwplase and
"primitive” germplass seems leos than persussive. To
ssny obeervers in the developing vorld, this supposed




tifference is sleight of hand designed to maimtain
zheit subordinate positiom 1a the ziobal acomomy.

Mouacting third world dissatis€action with this
tnequity found expression at the 1983 dieanial
zonfereace of the UM Food and Agricuiture
Qrganization. Despite vehement oppositioa Zrom the
advanced industrisl naciocas, delegates to this
aseting approved aa Iateraational Undertakiag om
Plant Senetic R . The "wndertaking” aifirms
the priaciple that chese resources ars the "heritage
of sankind and consequently should de available
without cestriction”. And the resolution inciudes
“special zemetic stocks (including elite and curreat
Screeders lines)™ under the rubric of plant
resources. That is, the seasure ciziss :that the
proprietary lLines of the seed industry ate 20 less
the common heritage - and therefore the common
asroperty - of husanity than che jessant-developed
itand races of cthe third vorld.

Such am arrangement is unaccepcable to
industrial nations with powerful seed industries.
The United States, Deomark, Finland, France, the
Fedetal Republic of Cermany, Setherlands, Socway,
Sueden, the United Kingdom, and New Zealaad have all
oificially isdicaced chat they do not accept the
validity of the undertsking, or said chat they will
do so oaly with restricticas. Coaversely, virtually
every third wozid u.bct of the FAD cthat has

ded has expr d pport vithout restriction”
‘or the uadertaking.

Angered by wvhat they see as a lack of
so~operation by the North, some third world nations
have suggested thac ao gerwplasc should de exchanged
freely. Thete has been talk of s "genetic OPEC™, amd
several nazions, including Ethiopia, have closed
their dorders to Che export of certain types of plaat
germplass.

The seed industry intends cto do all it can,
including heavily lobbying varicus governments, to
retain the distinction Sectveen the two types of
gerwplasa. Unrestricted exchauge of privacely held
genecic stocks would be inconsistenc with the laws of
mosc industrial nations, snd they sre siaply not
about to dismancle the systes that gives compasies
proprietary rights to their products. Indeed,
current developments sre besring in the opposits
direction. The US Board of Patent Appeals recently
astablished the pateatsbilicy of plaac gexmplasa,
Japsn persits patenting of plaats, and similar
decisions vwill probably be forthcoming in Europe.
Thus, the prospect for schieviag commos-heritage
status for sll types of plant gersplasa is aot brighc.

Yet the third vorld nations have legitisste
concerns. The astursl resources that ths developed
nations Nave extracted for the longest time, derived
the greatest benefits from, and still depend upon the
mosC are those for vhich 0o compensation is peid.
Policicians, business execucives, sad sciencists in
the 4eveloped vorld argue that this "rav” gerwpisse
csanot be given s price becsuse it is impossible to
predicc the utility of che genee in amy psrticulsr
ssmple of seed. But neither are coal, oil, and
tisber useful before they have beea processed, yet
no one suggests that these resousces should be
extracted vithout paywenc. Cven though plsac
genetic resources sre not depleted vhen they are
excracted, the seed compamies ere still receiving
sll the benefits from sccess to thea. MNoreover,
unlike cosl, oil, and cimber, land races are noC
the simple gift of nsture but the product of humss
labour: cheir diversity is the direcc result of
the daily ectivicies of pesssat farmers throughout
the world.

Ironically, in s vorld economic system based on
private property, esch side vsnts to define the

(Y

sossessions ot the other as a commoa good. As loag
as cthe terms of che debate cemaim unchangea,
resolutron is unlikely. But 2 rapprochemsat msy de
Jossible 1f Soth sides admit that the primciple of
common heritage is usworkable. Third world natiocas
should recognize that, givea the iacernaCioasl
balance 9 power, developed nations vill aot declars
propriecary plaat lises a public good. Aad the
sdvanced industrial aations should cecogmize that
they cannot iasisc upoa free access to a natural
resource, hovever difficult it is to value.
leplaciag the priociple of commson heritage with that
of national sovereigaty would help resoive this
impasse by providing a framework for compensating
third vorld astions for their plant tesources.

4 2ev inCernatioasl arrangemsnc

The UN charcer alresay gusrantees nacions
sovereiguty over all cheir aaturali resouctces, so
there is a firm precedast or itaCerualionsl
acceptance of this priaciple ia the case or plasc
germplasa. Norsover, vaile seed companies are
vehesently opposed to the "decommosificaction” of
their ova plast lines, there are issications that
they vould be williag to pay e=aticus for tne use of
their plant gerwpisem. idecently, for exasple,
Occidental Pecroleus purchased a collection of rice
lines from China, and loecom Corp. bought a set of
soybean land races from the Chinsse. Cospenies will
undoubtedly coasider such psywents preferable to
continued comflict acd possible rescrictions om
theflow of wvhat is for them aa essential raw msterial.

One probleam with providing compensation based on
astional soversignty is that gemetic resources are
discributed unequsally vithin the third world as well
88 bdetween North and South. This means thac third
vorld aations might not besefit uniformly under the
aew systes, and could even sulfer if they charged ose
«nother for their plaat germplsse. A market approach
ia which each couatry charged for the use of its
genetic resources would also pit poorer nstions
agaiast one snocther as suppliers of plaat jersplasa.

More prefersble would be am spproach cthat builds
oa che third wvorid's villinogness to confroat the
1Ssues surrounding plaat zenetic resources ia a
unified vay. The Undertaking oa Plaac Genstic
Resources could provide 3 vehicle for compensacing
developing nations by gandating the crestiom of a
global network ot geae banks and s plant gene fund
sansged by the TAO. Adveaced induscrisl ocatiocns
could pay into the fuod according to the size of
their sead industries, the value of nstional
sgricultural production, or the fraqueacy and sizs of
their drafts upon the gene basks. The fuad could be
used to develop che baaks, support efforte to
couserve global plaat vresources, and trsis third
wvorld plaac beeeders.

A variety of internationsl arrangessuts,
including sgreements smong third vorld nations to
coatrol ths price of end sccess to commodities such
48 copper sad cocos, prove that such wuitilacersl
iniciscives cen vork, World recogaitioa of anstions’
sovereignty over their plant resources snd crestios
of & system of compensstion would redress s
significant inequity between developed and developing
ascions. The specific provisions of such & systems
would have to be negotisced. Bul Che soonar such
sfforte begin, the sooner plaat genetic rescurces
wvill be reco_nized sad preserved ss essencial to Che
veli-beiag of all humsaicy.

dalows Every plaat species of ecomomic
1eportance in the Usited 3caces has vesefited from
intusions of trow di of :
geruplaca. luuumu. ss Ladicates i1s the cass of
vheat, esch species hee bees improved ia masy
different vays.
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Jevond che green rtevolution: new approsches for
thizd sorld aericulture by cdvard C. =0
(Worldwatch Paper 73, October 1986). (This article
1$ teproduced #iCh kind acknowledgement to the
dorldwacch Institute)

After 20 years, cthe green revolution stands as s
toucn-stone in incernscionsl sgricultural
Jevelopment. At & time vhea (smine seemed imminent,
nev varieties of vheat and rice introduced to Asis
and Latin Americs slong vith fertiliszers, pesticides,
snd wachenized farm equipmwent dramstically incressed
hatvests. This agricultural stracegy, vhich
transformed the lives and prospects of hundreds of
smillions of people, is considered the moet successful
achievemsnt io intermationsl developwent since the
Marshall Plsa and the reconstructioa of Zurope
tollowing World Yar II. [ladia, wh Ctood prospecte
once seemed blesk, todsy holds grais reserves chat
peovide insursace ageiast famine. Indonesia, once
the vorld'e largest rice imporcer, is now
self-sufficient snd exports rics.

But the sgricultursl progress thact asde the
§reen revolution possible has not been discributed
evenly. MNew seeds, flertilizers, snd pescicides
boosced che crop yislds of Asisa snd Latin Americen
farmars vho had sccess to irrigaction syetems snd
mackets for their crops. The aggregste scaciscicse
hide s large group of third world farmers vho did moc
benefit from the new technologiss: subsistence
tarmers raising food for their families on merginsl,
rsinfed lend. Because their sgriculture remaine
unproductive snd vulnersdle to crop Csilure, drought,
snd natursl catsstrophe, theee rursl people remain
smong the poorest inm their societies. Failing te
sddress their needs has elowed economic progress in
dosens of countries, The recurrent famines in

Africs, snd persiscent pockecs of starvation om that
continent, demoneCrate the unscceptable humsa costs
of this neglect.

de
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High-yielding varieties of vheat and rice have
bYeea introduced to less tham a third of the
1) aillion hectares plantee to ceteal grains im the
third world. Ihe rates of adoption vary videly oy
regioa: J8 per ceac of the jrain area in Asis ane
the Middle £asc, 22 per cenc 3f Lacin Amecica’s graim
area, and ocaly 1l per cent ot africa’s graia lields
grov improved varieties of wvaest ane cice. Octher
crops including barley, sorgaum, patactoes, ane
especially asize have also oeen :mproved by researchn
and breeding, snd ncev variecies distriouted to
farmers. The local coatributions of these advances
have been substascisl. For example, Zimbaswe's ms:ize
surpluses :a cecent years stem largely from plantiags
of improved hybrids by commercial and communal
facwers alice. But acae of these crops have had aw
effect on toctal food production, aversge
productivicy, amd trural incomes as wvidespread or
significanc ss the greea revolution vheats snd
rices. 1/

Not all vhest and rice farsers can afford the
nev seeds and the inputs they tequire. Others raise
crops for which systemstic research is just
beginming. Overall, nesrly 100 aillios people is
Latis Americs, 280 millios in Africa, snd over
990 uilliom in Asia raise food under Jifficult
conditions at yields little changed since
mid-ceatury. But grain yields in sore agriculcturally
ddvanced regions are alresdy near their biological
ceilings; ctbus this group of aear 1.4 billioa people
holds the key to future 1ecreases ia worid food
production. 2/

The case for increasing yields remains as
compelling todsy as iC vas a generstios ago. Over
the next lJ years, world populatiom will expsnd trom
today's 5 billion Co over ® billion. Few aacalyscs
expect & sigoificsat expansion of cultivated l[ans by
thea. Just to msintainm curreat consuaptios leveis
vwill tequire & 16 er ceat increase in the world's
avecage grain yields. Aod by 2020, feeding the
projected populstion of 7.3 billiom vwill require
grain yields 56 per cent higher than 1985 levels.
Unlike past yield incresses schieved under favoursble
cropping conditions, future improvements in average
yields must coms fros rsising the productiviCy of
traditional farmers who cultivate iow-yisld crops
under macrginal coeditions - perhsps the mosc
demanding chsllenge that.astionsl governments and the
intecnationsl development communicy have faced. 3/

Smell farmers cultivate their crops under
extraordinarily diverse ecological conditioss,
ranging from the rain~sosked volcacic archipelagos of
Souch Lsec Asia to the arid savannas south of che
Sahars and Latia America's high sltiplaso. Farming
sechods, and staple foods, very esormously ae well.
In South Casc Asis, for exsmple, wnere one tBird of
the facws ere less thea helf & hectare 18 sisze, wosC
farsers depend exclusively on ssnual Lsoour sae aratc
power supplied by wecter duftalos ia oresr to
cultivace tneir cice. Un Africa’s ssall terme,
cultivated more vith hoss thas ploughs, fsmilies growv
£00C and tuber crops iacluding cassavs a20d ysms ss
cthe primary staples. Despice such variety,
subsistence farms around the world share common
featurer: farmers often eix different crops 18 che
same field to t. luce the risk if s parcicular crop
fails, they grow s variecy of staple crops and
vegetables to meet family food nesds, sud they rvarely
puschase arcificial fercilizere or pesticides. &/

Creen revolution spprosches vill ooly be parc of
the saswer for the 210 millios rursl houvsehclds iam
Afrvics, Asis, aad Latin Amsrics chat use ferwing
sechode slmoec idemticsl co chose of ctheir
sncestors. One reason is energy. Psel sdvances have
come from incressing the enmergy iacensity of
ferming: fuel Co rum aschinery, fossil-fuel-based
srciticial fercilisere, snd diesel fuel or
electricity to rus ierigacion pumps. Jlewv of the
rusel poer ces sffosd these coscly macerisle sae



secrvices. cven if chey had the iccome to purchase
such iaputs, saay farmers are not served by roads or
asckecs thar could celiadly supply them.

In additioun, subsistence farmers grow crops thac
kave ceceived comparstively little resescch
attenticy. There is as yet no resesrcha base for
achieving high vields in msny staple zrops. Third
world farmers cuitivate ou poor soils under harsh
climstes that require finely tuned agricultural
practices. As rucal populstioms grow, these farmers
will need agricultural advaaces that are
tabour-inteasive, rather than capital- and
energy-intensive. Such conditions desand different
research approaches from those that raised yields ia
che pasc.

A aev strategy of efficiency and regeneratiom
could help meet the needs of subsistence farmers, and
Yegin 20 address the environmental and economic
problems linked Co more intensive cropping practices
as vell. Such a strategy would scress the efficienc
use of Eertilizers, chemicals, vater, end aschanized
equipment. As 2 supplement to efficiency, farwers
would blend biological technologies and traditionsl
farm practices to incresse the coatributiom that the
land’s astural fertility makee to food production.

Two sets of technical oportusities, already
stirring the agricultural resesrch commmity, promise
rapid progress toward better r ¢ mansg and
regenerative approsches. One is the resppraisal of
traditinnal farming practices, once judged dackward
and unproductive. Shifting cultivatiom, sultiple
cropping, and tradicional soil wensgement sethods,
chough often practised under pressures that aske thes
counterproductive today, are governed by ecological
principles that cam serve as wodels jor sustaioable
faruing.

Siotechnology csa also offer nev solutions to
third vorid farming problems. The apility to modify
che zenetic sskeup of plancs and saimsls poses
environmental risks that sust be carefully
evaluated. Buc biotechuology's benefits lie in the
potentisl to allow bresders to develop new crop
varieties wore quickly thaa conveastionsl dreediag.
Crops may be tsilored to use vater snd ocutrients wore
efficiencly, and co perfors well ia the aixed
cropping practices thac many poor farmers esploy.

Joining biotechnologies with the ecological
insights of traditional farming promises innovative
solycions to agricuiture’s economic and eavironmentsl
problems. Governmeat policies do not fully recognize
thst promise yec. But opportunities have nsver been
grester for moving sgriculture toward sustsinsbilicy
and reschiag zhe quarter of the worid’s people - and
quarter of the vorld’'s cropland ~ left out of the
green ravolution.

Productivity reconsiderad

The pursuit of produccivicy has been centtsl to
agriculture since farmers first selected the wild
grasses ancestral to today's crops. [a receat years,
hervests h- ve outpaced population groweh, not only
because wor. land has been brought under the plough,
but because differest plant varieties, eore
irrigation, fercilizer, end improved toole and
equipment allov farmers to produce sore froe esch
heccare of land sad ssch hour worked. World grain
production incressed froe 620 williom toms is 1950 to
1,560 million cons ian 1985, snd che average yield per
harvesced heccars cliabed from 1.1 tons to 1.6 tons.
These repid iacresses have no precedeac., 5/

The postvar iocresse io yielde rested om s
si= .¢ formuls. Researchers snd extension sgesce
encouraged farwers Lo use more fertilizers,
pesticides, and irrigacion im combination vich sevly

bred crop varieties. according to the comveacional
approach, subscituting these capital- and
energy-intensive inputs for the traditional resources
of land and labour would allow farmers to expand
harvests each year.

Some countries succeedad handsomely; hundreds
of millioas of people ace detter fed and better off
than they vould have been without rthese gains. dut
because of their exclusive tocus oa improviang vields,
policymakers ana researcners emphasized regiocas vhere
the ecomomic TeCurn o0 investmeatr in fertilizers
would be highest, rathe: thaa seeking To distribute
inputs wore videly. This approach asturakly
ovecrlooks fsrmers on i urgioal land, for vhom raising
7ields 38y not be as im ~~tant as incressing
resistance Co drought snd other aatural cacastropoes.

Despite Lcs aravoacks, enthusiasm tor the

[ ional pr tivity formula is understancadle.
The increase in world food production i1a the lact
decade has beea assaciated with 3 comparable iacrease
in cthe use of srtificial tertilizers. Mkegions Chat
have used the most sdditional fertilizer have ceaped
the largest benefics. (See Table 1.) Asia and dorch
America, the areas that harvested cearly four fifths
of additional world grain production, ac. -ated for
56 per cent of the iocresse in fertilizer use. And
while Morth Aserica’s average harvested ares also
expanded over cthis period, virtually all cthe growth
in Asisa harvests csse from fertilizer. Yet Eastern

Europe and the Soviet Union descastrate that

sdditional fertilizer slone does not necessarily sean
proportionately larger harvests. Relying om central
planning racher chen farmers to allocate fertilizer
supplies accouncs for much of tha isefficiency.

Table §: Increase in Avevage Grain Pmduction and Fertilizer Use
by Region between 1970-74 and 199004
Fertilizer Use

Shareof _ Shareof
Total  Warld Totsl  Worid

Region  Inoease Incresse Inc
IMRIEY g v MM peeronty
A= a3 L] 92 L]
Novth Amerca wi Al 4 1
Western Furope W e 2. 7
laim Amenca PARS 7 32 L]
Fm%::: nd xn 2 0.7 r o]
Oceama ne 2 nae !
Alnca Wi 2 19 3
Workl Y 9 {1 1] 2.6 100
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Average grain yields ia che world's acst
populous countriee reflect ia parc variscCions io
cainfall and soil fercility, buc they also illuscrate
the productivicty gap thac aust be closed ia che
effore co raise the vorld's average yisld asbove
2.9 tons per hectare. (See [able ). The
1l couatries shown ioc Cable I are homs to nascly two
thirds of the vorld's populatios and represent cthe
engire economic snd ecologicsl spectrum. Slightly
fever tian & third of the world's people live im tour
countries vhers lasad productivity, sessured ss Cons
of grain hervesced per hectare of sgriculCural land,
exceeds 1.5 cone, vell sbove the world sversge.
Aaocher thigrd live in cthe five couacries vhere
produccivity is lese cthas I tons per hectare. While




=he highest vields occur in afflueat induscrial
~tations, Chins and [ndonesia iemonstrate that lovw
incose need noC de associasted vith lov yields.

Table 2: Land Productivity in Worid’s 11 Mest Pepuiess
Countries. 1988
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The first step most couatries caa Cake to
increase harves’s is to ccrrect che inefficienc
application of chemicsl fercilizers. Evem China's
high graia yieid concesis a substantial opporcunicy
to expand total harvescs by cistribucing fercilizers
more equitablr to Chinese farmers. China's
censtkable incresse in food production from less than
200 sillion ‘ons in che sid-seventies to over
300 million tons by 1¥85 vss sade possible in large
part by an equally drasmatic increase in ferciliser
use. By 1983, Chinese farmers were appiying
115 xilograms of artificiai fertilizers per hectare
pianted, about as such as 'S farmers. 3ut accordiag
to 3ruc~ -Tone of the [nternationsl Food olicy
Resesrc .nstitute, most of this wvas 4~ . for
just & chird of Chinese croyland, thce <
country's most ferrile snd most sarket-oriented
arese. Adding another ssck of fertilizer to cthese
fields aow prcduces much iess additions! gain than
fercilizing neglected areas. Discributing fertilizer
zo the other two thirds of Chanese cropland could
yield chree (o 15 cimes wore grain per tom of
additional fertilizer thaa cthe Stace sad
market~oriented farms could produce under the
exiscing discribucion system. 5/

In addicion, fsrwers achieve less than optimums
production vhen they apply cthe nitrogen, phosphorus,
and potash ia artificisl fertilizers in imcorrect
racios, Nitrogen is oftes in short supply is Chinese
soils, but if other nucrients are also lacking, just
adding nicrogen csnnot rsise yields. Addressing the
inequities in fertilizer discribution and correcting
nutrient imbslances can incresse food output fascer
and at lower cosc thea 3imply expanding fertilizer
supplies, even in countries that aow use little
fercilizer. 1/

Another resson for using fertilizer more
efficiencly is che high environmentsl costs linked to
heavy use. Governmeat subsidies is Lurope, Japan,
and North Aserics encoursge farmsrs Co expsnd
production by spplyiang eore fercilizer then either
sound sgronomic prectices or world ssrket cosditions
wareant. One rasult of this subsidized over
tertilizezion ie chet es much a9 one fourch of ¢+~
nitrogen fertilisers used in these regions lesches
into groundwster. Incressing concencrations of
nicractes in drinkiag wvater, which poss & hesith
theeat to boctle~fod infants, have deen reported is
Denmark, England, Freunce, Cermsny, snd Che
Netheriands. liromicslly, at the levels of fertiliser

applied by Zuropesa fateers, the losses of nitrogen
aay amount to JO to +5 kilograss per hectare - more
tectilizer than ie appliec to cropland in sany thaird
vorld couatries. 8/

Farmers ia Africa, Latin america, and Jceanis
have used the least additionsl fertilizer ane
coatribuced least to expanded fooe supplies. in
Latin Americs, the challenge of managing ecormous
:xternsl debts has forced many councries Co curtail
ieports of fecrtilizers ia an effort to conserve
foreign exchange for incerest payments. lLa Africa,
fev farmers can afford conveational fertilizers, aad
linited vater supplies often sske Chem unprofitable.
Yet, African and Latin American farmers aeed to
expand food productioa, which has fallem behiaa
population sz™wth in both regions. Using addicionsl
ferciliz > efficienctly would help, but these
farmers 3lso weed less coscly alternatives to the
convencional methods of raising productivicty.

Correcting inefficiencies in the use of
purchased rescurces is not the oanly way to raise snd
sustain agricultural productivity. As the
circumstances facing Africa and Latin Ansrica
suggest, balping farwers achieve more stadle yields,
asnage soils snd vater supplies more effectively, amd
coatrol spendiag on costly chemicals could sexe
farming practices in sany settings sore sustainsble.
Redecining p ivity to ap these
could drosdes optioms for poor rarmers is developing
couatries and suggest nev directicas for finamcially
strapped farsers ia 1adustrisl countries.

2

Farmers have snother set of p ive t cas
thst publisher Robert Rodale has apcly laveiled tha
"internal resources” of agriculture: the inhersac
fereility of cthe soil, rainfall and climats pactterms,
the dynamics of pest populstions and their natural
enemies = in other words, che natural cesource base.
The productive pocential of these intermal resourcas
is sometimes masked or even diminished by heavy use
of arrificial fertilizers snd other farm chemicals. ¥/

"The rapid iatroduction of external inputs iato
agricultural productica over the psst century has
unnecessarily diminished the strength, vitality, sad
usefulaess of the internsl resources of farmers,”
Rodale srgues. 10/ Research on aicroges fixacion by
legumes shous howv this.cas happen. MNicro-organisms
ia the roots of th crops t anitrogen from the
sir inco & form plan€s caa use; Chs excess that
resaing in the soil cen help acurish a subsequent
grain crop. Soil sciencisc Vavid Sesdicek and nis
colleagues st Washington Stace Usiversicy have founa
that residusl aitrogen from srtigicisl fertiliser can
teducs the smouanc of anitrogen fixed by & legume crop
such as chickpess. A hesvy dose of tertilizer
applied aC the start of the groving season suppresses
biologicasl sctivity, while ia somes cases & smsll
amount of fercilizer can sctually scimulate nicrogen
tixscion. More nicrogen sigyht oe supplied Dy cthe
cocrect oalance of srtificisl fercilizer ane
biologicsl nitrogen fixscion them by using sstificisel
fertilizers slone. 11/

The regeaeracive spprosch seeks (0 saximize
bioiogicel coantributioas co agricultural
productivity. It sskes the eost of the natural
souctces of nicrogen, phosphorus, and pecssh, as well
as the vay these nutrients are cycled sad comserved
is nacural ecosyscems. Regenerscive farming
rsctices include soving different crops togeti : to
use fully the soil’s fertility, rotating fond g sias
victh aicrogen~fixing legumes, and plaating Crees and
shsubs vhose roote drav nutriencs from deep soil
layers to the surfsce. Purchssed fertilisess snd
pesticides are used sparingly is these practices.
Alcthough regenerstive ssthods require sore careful
{arn mensgement, Chey are less coetly “hea
coavestionsl spprosches. 12/




Agricultural research that emphssizes biological
ajprosches to raising productivity can help poor
farmers better cope with the cisks imposed by erratic
rainfall snd less fertile soils. Conventional
agricultural modernizstion, based on fossil fuels, is
already beyond the mesas of many third world
farwers. Offered better wethods for managing their
internal resources, these farmers can reduce their
wulnerability to crop feilure and famine.

Beyond the Green Revolutioa

Tvo decsdes have p d since new, high-yielding
varieties of wheat snd rice were introduced to
farwers in Mexico, the Middle Eset, and South Asia.
The new varieties, which were msore respousive to
arcificial fertilizers and irrigation “han
traditional varieties, "spresd wore widely, wore
quickly, than any other technological inmovation in
the history of agriculture in the developing
countries”. 13/

Modern grain varieties were quickly taken up im
Bangladesh, Indis, Pakistan, and throughout Southeast

Asia. (See Figures 1 and 2.) Iu Latin America, the
area planted to mev wheat and rice varieties
e
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increased fros 270,000 hectares in 1970 to .

9.6 million hectares by 1983, By che mid-eighties,
roughly half the wheat sres and nesrly 58 per cent of
the rice sraa of all developing countries had been
sown to high~yielding verieties. In major wheat~ end

rice-growing regions, the percentages are far
higher: 82 per cent of Latin Aserica’s vhest ares
and 95 per cent of China's rice area were sown to
high-yielding varieties in 1983. 14/

The amount of rice and wheat grovn in developing
countries incressed 75 per ceat between 1965 aand
1980, vhile the area planted to those crops expsnded
by only 20 per cent. The sbiliry to harvest two
crops a year with the mev seeds contributed to these
incresses. In 1980, the sdditional whest snd rice
produced by green revolution technologies were vortn
an estimated $56 billiom, of which $i0 billion was
due to the ixproved gemetic potential ot the anew
varieties. This expansion of the food supply is
crucial to many countries vith rapidly growing
populations. As Michael Lipton ot the University of
Sussex wrote in 1985, "If che termers of the third
worid today used the same cereal varieties a8 in
1903-1904, snd everything else were unchsnged, then
tens ot millions of peopie would this yesr die ot
hunger.” 15/

Africa benefited least froma the green
revolution. Few of Africa's 50 million rural
families growv wheat or rice, and only ia the last
decade have hers terued their attention to
wmillet, sorgbum, cassava, ysms, and cowpeas that sre
the subsistence staples of wost rural Africens. Ouly
6 per cent of sub-Ssharan Africa’s wheat snd rice
sres is planted to modern varieties. Ilsproved ssize
varieties snd hybrids have boosted harvests in
countries including Kenys, lZimbabwe, and South
Africa, but on the vhole, scientific plant breeding
has oot decisively changed the continent's food
prospects. And Africa’s conditions sre not umique;
many farmers in Latin America and Asis are still
prevented from planting improved varieties by poor
soils, erratic water supplies, and poverty. 16/

Migh-yielding varieties of wheat and rice are
still spreading, however. Though the early yreen
revolution seeds were plantea zlsost exclusively by
farmers vith vell-irrigated land who could atford to
purchase the necessary supplesents of fertilizers ana
pesticides, modern varieties are now grown by farmers

der less-tav €ir tances. More than hslf of
the bigh-yielding whest in Bangladesh is vatered ounly
by rein, as is about 85 per cent of the high-yielding
rice in the Philippines. * Varieties bred snd released
todsy perfors better thss traditional varieties even
witbout costly inputs. 17/

"

The green revolution's early beaefits were by no
arans equally shared. Relstively prosperous farwers
who controlled sore land, snd so hed the finaocisl
mans to purchase fertilizers, pesticides, and
equipment, gained most by adopting high-yielding
whest and rice. Swmall farmers in sress favouczed by
sbundant water, who tended to sdopt newv varieties and
technologies later, slso profited, but not as much.
Crain prices dropped becsuse of bigger harvests on
the larger landholdings. Consumers enjoyed the lower
food prices - or at least the brake on price
incresses - that expanded harvests sade possibls.

Governments slso gsined. Indis, for exasple,
used the expanded production of the lste sixties Co
offset its dependence on costly grein imporcs ratner
then to significently incresse food consumption amony
its poor. A drsin on the country's tressury vas
plugged but there was littls progress in reising per
capits food consusption. 18/

Others, howeves, lost fros» the new
technologies. The biggest losers were farsers in
areas vhere the new verieties performed poorly, and
those growing crops primsrily for subsistence. These
formers earned no nev income from bigger harvests,
and may have becoms poorer as prices for their
occasional serketsble surpluses declined, On some




300 million hectares in the third world, supporting
ovet a billioa people, 7rodnctivity has mot
msasurably improved. 19

That the record of the green revolution is mixed
should come ss no surprise. The scieatists who
developed the nev varieties of wheat and rice never
expected their vork to provide sa opea-ended solution
to the world's food problems. Many believed that the
nev techoologies offered a means to buy tise umtil
population growta rates could be sloved. Harvests
could not incresse indefinitely; birth rates would
have to fall. Tweaty years later, countries like
Chima thst both promoted nev seeds and imstituted
economic reformes end nationsl femily-planming
programmes to lower birth rates have dome the most to
improve the welfare of their people.

The onique resesrch network launched by the
Rockefeller Foundstion in Mexico in 1943 may be a
more significant contribution of the green
revolution than the expanded harvests achieved
so far. Supported by the Rockefeller and Ford
Toundatious, plent breeders developed nev crop
varieties sppropriste for conditions im Mexico,
Pakistan, Indis, and Turkey. Success in these
countries led to the crestion of the
Philippines-based lnternational Rice Research
Institute (IRRI) in 1962, the International Center
for the Improvement of Maize snd Wheat near Mexico
City im 1965, and ultimstely to the creation of s
systea of 13 international agricultursl research
centres funded through the Washington-based
Consultstive Group om Iaternational Agricultural
Resesrch (CCIAR). The research agenda of the centres
today covers 21 food crops, congervation of the
genetic resources used for plast breeding, animal
husbandry and livestock diseases, snd policy issues
relsted to agricultursl research. 20/

A high priority of the CGLAR centres is the need
to defend the gsine slready achieved. Farmers wvho
plant high-yielding varieties of vheat snd rice oeed
continuous resesrch to sustain their yields. This
"maintenance resesrch” emphasizes breeding crop
varieties to increase their nstursl asbility to resist
pests and disease. Maintaining stable yields st high
levels cen be s more complex task than rsising yields
in the first place. MNev plant varieties must be on
hand to replsce old ones that succumb to pests snd
disease. This requires s vast breeding prograame and
an extensive system of gene banks. 11/

National and international resesrch progremans
sre turning to s nev challenge: developing crops and
technologies for farme: s wvho do not irrigste their
fields snd who lack the income to purchase
fertilizsers sad pesticides. The rice-breeding sgenis
at IRRL illustrstes the shift in resesrch priorities
that will help meet their needs. In the sixties, the
effort to reise yields of irrigated rice led to IR~8,
IRRI's first widely planted high-yielding variety.
When IR-8 begen to experience serious past
infestation, breeders sought a vider variety of
sgronomic traits. IR-36 combined high yield with
broad genetic resistance to pests, snd it satured
even more quickly than esrlier varieties, permitting
two crops to be harvested esch year. IRRI'e next
successful rice strain, IR-64, wes selected both for
its broad resistance to pests end disesse snd for its
wore flavourful grain, 22/

In the eighties, breeders have further expanded
their gosle to developing rice varieties suited to
adverse growing conditions ~ varieties that will be
proficable for marginal and disadvantaged farmers.
IRR1's breeding gosls have evolved from a nearly
exclusive emphaeis on schieving pesk yields vith
inputs of water and fertilizser to dependable
production under s range of farming conditions.
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la additioa to sppropriate crop varieties, poor
tarmers need alternstive sources of plaat outrieats.
1RR1l has begum to investigate opportumities to
substitute farm-grown outrient sources for purchases
srtificial fertilizers. Proamising approsches for
Asisn farmers iaclede the nitrogen—fiximg dlue—grees
algae sustaioed by a fern cslled Azolla that torives
in flooded rice paddies, and types of bacteria that
could enhance soil fertility. Chinese farmers
already use sose of these methols quite successfully,
snd researchers in the Philippises have found that
farmers vho grev Azolla im their paddies were able to
reduce their use of purchased fertilizer by
50 per cent without lowering yields. 23/

Such ionovations are mot restricted to Asia.
Scientists at the Internstionsl lustitete of Tropical
Agriculture in Nigeria have identified a leguminous
Africsn shrub celled Sesbanis that may prove to be a
lov—-cost nitrogen source for Africam rice farmers.
Resesrch in Colombis imdicates thst farmers cao cut
their ds for phosphate fertilizers in hslf by
using certain fuagi that help plant roots absord
phosphotus. IRRI receantly created the Intermatioaal
Biofertilizer Germplass (onservation Cemter at its
Philippines hesdquarters, where promisisg microbial
sources of plast mutrients can be evalusted, stored,
and distributed to researchers all over the vorls tor
testing. 24/

A range of other food crops is beginning to
receive descrved research attention. Whest and rice
tend to be grown under relatively homogeneous
conditions. Breeders of these crops drev on an
soorwous backlog of improved vhests and rices already
available in Japan and Morth Aserics, varieties vhose
pedigrees predated World War II. By contrast,
improving the staple crops widely growm in Africas,
and the potatoes, ysms, snd legumes grown throughout
the third world, is s much more chsllenging task.
Such crops grov under wvidely divergent conditions,
sod have no compsrable history of isprovesent.
Systematic vork on csssavs and covpess in West Africs
or potatoes in the Andes is little more than s decade
old.

Efforts to raise the productivity of all steple
crops in the years shead depend on gathering & vide
range of traditionsl varisties, crop relatives, snd
vild plants for breeding. Breeders nsed this genstic
seapling to select the traits that strengtheno
resistance to pests and disease, and to tailor crops
to gurow under varied ecological comditions.
Collecting and storing crop germplass is co-ordinated
by the Internstionsl Sosrd for Plaat Lemetic
Resources (IBPGR). It is nov & major responsibilaty
of all the international centres. The value of
distant crop relatives is likely to incresse as
biotechnology techniques sre introduced that can
speed up and simplify the tasks of breeding nevw
varieties. IBPGR has initisted genetic resources
programmes in 50 countries, and nstionsl committses
concerned wvith conservation of gersplass hsve been
set up in over two dozen others. 23

For most major food crops, gersplase collections
of modern and traditional crop varieties are
ispressively brosd. (See Tsble 3.) Except for
wneat, however, scientists have not thoroughly
investigated or collected the wild relstives of thess
crops. The unique genetic cowbinstions of wild crop
relatives sre often lost ss modern verieties and
monocultures replace tradictional farming sethods.
Such wvild species may hold the key to improvements is
the productivity of crops like sorghum and cowpess
that are crucis) to Africa’'s food prospects.

Most of the world's food is supplied by @
handful of crops selected by our neolithic
sncestors., While tarming technologies have sdvanced
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steadily, there have been few siganificant botenicsl
ionovations since the origins of agriculture. Nost
intermational research deals vith just 16 widely
grown crops, slthough at lesst 3,000 plaats have been
wsed for food &t oae tise or snother in history.
Crops like teff, s hardy grass grown as a stsple
grein in Ethiopis, or smareath, a grain and vegetable
crop mative to the Americas chat is both wutritious
sod drought-tolersnt, may prove better-suited than
conventionsl crops to the eavironments]l and econowmic
conditions facing wany third worid farwers. 26/

The netvork of interrationsl resesrch centres
may oot be the well-spring of vork oa promising but
unproven crops. By their charters, the centres are
instructed to work on the most widely grown food
crops. Resesrch efforts focus on crops with proven
potentisl nd regions vhere the return to resesrch
iovestment is likely to be high. But restricting
vesesrch to familisr crops may foreclose scee
isportsnt agricultursl opportunities.

Naturslist Cary Nebhan, who has studied
traditionsl food and medicinal plants native to the
Sonoran Desert in the southwestern United States,
believes that research on unconventional crops may be
as valuable for insights oo hov to mansge fesiliar
zrops as for novel agronomic poseibilities. HMe
writes, "By evalusting native desert plants ¢
potentisl economic resources, and comparing thes with
conventional crops, we stand to learn something about
the trsdeoffs between ehort-term productivity and
long-term persistence in unpredictsble

enviromeents.” 27/

Independent resesrch centres have sun isportant
role to play in pursuing the sgricultural
opportunities thst fsll outside the msinetream of
internationsl resesrch. The privately funded Rodsle
Resesrch Center in Pennsylvsnia co-ordinstes
worldwide resesrch on smarsnth and ssintsins s
gerwplase collection contsining 1,300 smaranth
ssmples from Asia and Lstin America. Scientists sc
Rodsle and at the Lend Institute in Kansas sre
investigating perennisl grain polycultures ss
possible slternatives to todsy's annusl corn snd
whest wmonocultures, psrticularly for serginal lands.
Agriculture bs~2d on perennisls, though probably
decades sway, would offer seversl sdvantsges over
current practices, including reduced soil erosionm,
siwplified weed control, improved veter managesent,
and enhanced s0il fertility. Underecanding
perennisl-bssed cropping practices could shed new
1ight on how to reduce the environmentsl impact of
more conventionsl farming practices. 28/

Nev crop variaties and technologies for farwers
in developing countries will be essentisl in the
years shesd. Biotechnologies mey provide nev

University of Chicago

generations of crop varieties to farmers left out of
the greea revolution. But to avoid the eavirommental
and sacial costs sssociated with the last generatiom
of agricultursl technologies, row's i ioas
vwill have to be more coansistent with regional
agricultural craditions and better matched to the
ecological coatext iato which they are introduced.

Rediscovering traditionsl sgricelture

Agricultursl resesrch has been needlessly
hindered for two decades by pejorative attitwses
towvard traditionsl fsrming. Some scieatists assumed
that because peassnt farmers produced low yraia
yields, their prectices had little relevance to
tventieth-century sgriculture. Uatil recencly, few
researchers recognized tme ecological and agronomic
strengths of traditionsl practices thet mad allowed
farmers over the centuries to maintain the land's
fertility. In pursuit of higher productivity, manmy
agricultursl scientists overiooked the need for
loag-ters sustainability.

Economic anslysis reinforced the belief that
traditional practices had little to offer ia solving
comtemporary sgricultural problems. In Transformiug
Traditions]l Agriculture, published inm 1964,
ist Theod Schultz
argued that peasant farmers wvere ratiocual and
efficient individua.s vho had resched the limits of
their techuologies. His cooclusion: Mo sigmificant
increase in harvests could be achieved using naly the
resources snd methods thst traditional fermers had at
their commsnd. Schults advocated investwmeats in
agricultural research, oew technologies, and rursl
education that would allow craditional fersers to
choose innovations to incresse their productivicy. 29/

Many stientists and policymakers, however, sav
traditional sethods ss an obstscle to be ersdicsted
rather than a basis for iatroducing nev seeds and
farming methods. The food crisis in ladis ans
throughout Asia in the late sixties lent s sense of
urgency to sfforts to promore the green revolutios.
The strengths of traditionsl practices snd the
ressons for their persistence were svept aside. A
teport by US Presideat Lyndon Johnson's Science
Advisory Committee wvarned in 1966 that "the very
fabric of traditional societies sust be rewoven if
the situation is to change permsnently.” 30/

Agricultursl scientists have receotly begua to
recognize that many fsrming systems thst have
persisted for sillennis exemplify careful management
of soil, water, and nutrients; precisely the sethods
required to make high-input farming practices
sustsinsble. This overdue resppraissl stems in part
from the need to use inputs more efficiently, and in
part from the growing interest in biologicsl
technologies. The complex chal'nge of Africa’s food
crisis in the early eighties f od scientists to
look more closealy at the sech used by pessant
fermers. HMany tesesrchers toda, seesk to "isprove
existing farming systess rather than attempting to
transfors thes in & msjor vay”, according to
Williss Liebhsrdc, dicrector of resesrch at the Kodaie
Resesrch Canter, 31/

Tsaditional farming sy .tems face real sgronomic
limite, snd cen rarely compete Con tor harvested ton
vith high-input modern mechods. It is importaat to
recognize these lisitations, for they cetermine both
how trsditionsl prectices can be modified and whst
such practices css contribute to che efforc to rsise
sgricultural productivity.

Tirst, most trsditionsl crop varietiss have
limited genstic potentisl for high grein yislde.
They are often large-leaved and tsli, for example.
These traits help farwers meet nonfodd needs,
supplying thatch, fuel, end fodder as vell ss food to
farm households. Traditional varieties respond




poorly to the two elements of agroscmic mansgement
that meke high grain yields possible: dense planting
aod artificial fertilizer. Despite these
limitations, traditionsl varieties aleo contain
gesetic diversity that is iavaluable to breeders in
search of geses for disease~ and pest-tesistamce and
for other traite. 32/

Second, pesssnt farmers oftem have to plant in
soils vith serious nutrieat deficiencies, vhere crop
cowbinstions and rotstions are aeeded to help offset
the liwmitations. Mamy tropical soils, for instance,
lack sufficient mitrogem to sustain s robust crop.
Soils im vast areas of semisrid Africs are deficieat
in phosphorus. Righ-yielding varieties, wore
efficient im coaverting available wutrients into
edible grain, cen rapidly deplete soil nutriemts if
they are plamted in monocultures by peassat farmers
who camnot afford to purch suppl al
fertilizers. 33/

Teaditional sgriculture, practised under
biological ard physical limitations, often breaks
dowa wnder grovisg populatioa pressere. As rural
populstions grow, fasrwers try to squeeze more
production from existiag fields, sccelersting the
loss of fertility. Or they ssy cultivate new,
werginal, or sloping land that is vulmerable to soil
erosion and wasuited to farming.

Nons the less, traditionsl methods can make an
isportant coatributioa to efforts to rasise
agricwltural productivity. They offer what
GCerald Marten of the East-West Center ia Hawsii cslls
“principles of permsnence”. They use few externsl
inputs, sccusulste and cycle natural mutrients
effectively, protect soils, and rely on genetic
diversity. "Neither wodern Western sgriculture mor
indigenous traditionsl sgriculture, in their present
forms, sre sxsctly vhat will be needed by most
small-scale farmets,” says Marten. “The challenge
for agricultural research is to improve agriculture
in wvays thst retsin the strengths of treditionsl
agriculture vhile seeting the needs of changing
times.” 34/

Farming wethods like the traditional
agroforestry systems of West Africs's Sahel region
offer improvements ia water—use efficiency and soil
fercility that subsistence farmers cen afford.
Sahelisn farmers traditionally plsnted their sorghua
and millet crops in fields interspersed vith s

permanent intercrop of Acacis slbids trees. Acacis
trees fix aitrogen and isprove the soil. In che

Sshel, grain yields sre often highest under an
acscis's crown. 35/

Fields that include scscia trees produce more
grsin, support wore livestock, and require shorter
fallov periods betveen crops thaa fields sown to
grain only. Acscis slbids nsturslly enhances
productivity by returning orgenic mstter to the
topsoil, drewing nutrients from deep eoil leyers to
the surface, and changing soil texture so rsinvster
infiltraces the topeoil more resdily. All of these
benefits make farming on sarginal lsnds wore
productive and profitsble without requiring the
fermer to purchese fertilizers year sfter year. 36/

Equslly isportant, euch isprovements in soil
structure, organic secter content, vater-holding
capacity, snd biologicsl nitrogen fixstion sllow the
most productive spplicstion of conventionsl
fertilizeres. Prograsmses promoting acscis-bssed
sgroforestry could complement fertiliser extension in
semisrid countries ~ agroforestry pleying s role
snslogous to irrigstion. Covernments thst have

modest fertiliser-promotiou psogremmes msy find that
they can msximize the benefits frow fertiliser by
promoting egroforestry ss well. 317/
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Leguse~based crop rotatioans and traseitiocmal
intercropping systems husband orgasic meterial amd
autrieats such wore csrefully thao do wodern
sonoculture practices. While organic mensres and
composts contridbute significant smouats of mutrients
in their own right, they cam, like agroforestry, slse
sagnify the coatridutioa of sasll smounts of
artificial fertilizers.

Research ia Burkina Faso illustrates the
complementary effect. (See Tadle 4.) This study
loocked at the comtributions of strawv, sanure, and
compost to sorgium yields with and wvithout the
addition of small ssownts of artificial mitrogen.

The results show that the sost prodective orgamic
method, applying compost, can iacrease sorghum yields
from 1.8 tons per bectare to 2.5 toms. Artificial
fertilizer alone produced grain yields slightly
higher than any of the orgamic practices. But the
best result was achieved by combimiag compost with
srtificisl fertilizer; this raised sorghus yields to
3.7 tons per hectsre. The three orgamic practices
increased the efficiency of nitrogea application by
20 to U per ceat. Givea respounsive crop varieties
and small smounts of srtiticial fertilizer,
traditional practices that cycle orgsmic saterials
effectively vould raise yields in the same sanner. Jb/
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Some conventional saslysts looking at the study
would argus that fertilizer outperiorms the organic
practices. Yet exclusive relisoce on fertilizer
would sscrifice a significant part of the sdditional
harvest. As Freanch ressarcher Christian Pieri, who
has worked in West Africa, points outs,
"Fertilization is a prime technique for incressing
sgricultural productivity in this part of the world,
but in order to obtain a greater and lssting
production it is indispensable to combine the effects
of mineral fertilisers, the recycling of organic
residues and biological nitrogen fixacion, snd also
to optimize the uee of locsl sineral resources such
as natursl phosphates.” 19/ Neglecting the local
internsl cesources cen srmine & farmer's
investwents in conventionsl imputs.

Incercropping, sgroforestry, shifting
cultivatior, and other trsditional farming sethods
mimic nstural ecologicsl processes, and the
sustsinability of meny traditional practices lies in
the ecological models they follow. This use of
natural snalogies suggests principles for the design
of sgricultural systems to make the most of sunlight,
soil nucrients, and veinfall.

shifeing cultivation practices, such s
bush-fallow methods in Atrica, demonstrasce how
farmers can harness the land's nstursl regenerstion.
Farmers using bush-fallow systess clesr fialds by
buraing off cthe shruds and trees. Ashes rertilisze




the first crop. After & couple of seasons, as
nutrieats sre depleted, harvests begin to declinme, 0
farwers adandon the field and move on to clear new
1snd. MNatwral regenetrstion takes over; shrubs and
trees gradually reseed the field, returaning mutrients
to the topsoil sad restoring the land's iohereat
fertility. After 15 to 20 years, the land csa be
burned end cultivated again. 40/

The bush-fallov systes has obvious limitations.
It requires enorwous smounts of land, and when
populstion growth pushes farmers to retura too
quickly to sbandoned fields, serious enviroomentsl
deterioration can result. Declining land
productivity in crowded covatries like Rwanda is
testimomy Lo this dsnger. DBut even disintegrating
systems offer a basis for designing productive and
sustainable farming practices.

Resesrchers st the Internationsl Institute of
Tropical Agriculture, for instance, have adapted the
principles of nstural regenerstion ie bush-fallow
systemss to a continvous-cultivation agroforestry
system called alley cropping. PFiceld crops sre growm
between rows of aitTogen~fizisg trees; foliage from
the trees enhances soil orgamic matter, while
witrogen fixed in root modules increases soil
fertility. A high level of crop productions is
possible without s fallow interval. Traditionsl
shifeing cultivation provided the model for this
systes, 41/

Conventionsl research tools can slso be used to
overcome the agronosic comstraints that have limited
traditional systems to low productivity. For
decades, crop breeders have tailored varieties to
respond to high levels of artificisl fertilizers,
assured vater supplies, and dense momoculture
plantings. Working with the gemetic diversity
available in traditions] crop varieties, they can
apply the sasme breeding sethods to produce varieties
better matched to the conditions faced by subsistence
farmers. At an Agency for Internations] Development
workshop on regenerstive farming practices,

Chacles Francis of the University of Mebraska
concluded, "A nev generstion of varieties and hybride
adapted to marginal conditions smd to intercropping
could be the start of & new revolution aimed at
meeting the needs of the majority of limited resource
farmers in the developing world.” 42/

Trsditional practices exewplify efficiency snd
the regenerative spproach to sgricultural
development. Yet until recestly, a kind of wyopis
has kept the resesrch comsunity from recognizing the
opportunities for agricultursl innovations thst lie
in traditionsl prsctices. Iu West Africs, for
exssple, 70 to 80 per cent of the cultiveted sres is
sown to cosbinations of crops ia traditionsl
intercropping eysteses. Cowpess, one of Africa's sost
videly grown food staples, sre slvays planted as an
iatercrop. But oaly sbout 20 per cent of the
resesrch sffort in sub-Saharsa Africs focuses os

intercropping. 43/

As the African exsmples described here shov,
resesrchers can use traditional principles to davelop
new techniques chst preserve the land’'s ecability end
productivity even as populations incresse. Though
traditions]l sethods hsve limitstions, they sre not
srchaic practices to be svept eside. Traditionsl
farming constitutes s foundstion upon which ecience
cen build.

Toward sppropriste biotechnology

Most sgricultural innovetions of the past have
been based on gradual refinesente of technologies
kaown st least since the Industrial Revolution and in
goms cases since che dawn of farming. But the 195)
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discovery of the structure of DNA and the

1977 develop of “r binant DMA", or
gene—splicing techaiques, promise to change
irretrievably the fssiliar landscape of agricultural
development. Biotechoologies based oa these imsights
allow scientists to identify the genes that coatrol
certain physical traits and to combine the genes of
distantly related or unrelated plamts and 2nimals -
two birriers that conveatiomsl plant breeders have
aever been able to overcome. MNany amalysts believe
that agricultural applications of biotechmology will
mark a vatershed in the effort to raise prodeuctivity.

From 192V to 1950, agriculture in industrial
countries ves dciinated by mechsnical techanologies
that dramatically increased the smouvat of food
produced per vorker amd per bowr. Shortly after
Vorld War 11, the sechanical age gave way to the
chesical age ss farmere worldwide began to adopt
srtificiasl fertilizers and syanthetic chesical
pesticides, vhich vastly expanded their harvests per
hectare. Biotechoologies shift the focus of research
tovard crop plants themselves. They have insugurated
& mev ers of agriculture likely to reshape research,
development assistance, and farmers' choices.
Biotechnologies may offer cheaper and quicker vays to
improve third world stsples - imcluding millet,
cassava, and yaws - thsa the costly iamovacioms of
the mechanical snd chemical eras. &4/

Biotechnology escompasses sn srray of tools and
applications that allov resesrchers to sanipulate the
genetic saterisl of plants, microbes, and snimals.
These methods provide ways to modify the
characteristics that are pessed fros one yenerstion
to the next. Ihe vaccines, antibiotics, and
reproductive techuologies crested through
biotechnology and genetic engineering sre already
revolutionizing animal husbandry. BRiotechnologires
are not yet as widely applied to cultivated crops, in
part becsuse scientists understand less about pleat
genetics snd physiology then sbout domsstic animals.

Technicsl hurdles are not the osly constrsints
on sgricultursl applications of biotechnology. So
fer, advances have been made in industrisl countries,
vhere public scrutinmy is intense. The envirommentsl
risks posed by releasing gene—spliced sicrobes or
plants into the environment remsin poorly
understood. Developing guidelines for the neviy
emerging technologies bas led to a contentious pudblic
debate sbout genetic engineering. In the United
States, debate has centred on propossls to release
bscteria modified to retard the formation of frost om
scravberry and potsto planis. Because the bacteria
could reproduce in the nstural eavironment and thus
spresd beyond the fields where they vere released,
predicting environsentsl impacts is both more crucial
and more complex s task than vith msay other
technologies. Developing the "predictive ecology”
that critics ssy is necessary for thorough
environmentas reviev, and enscting regulations thst
guard agsinst the uncertsincies vill elov the
marketiag of comsercial biotechmology products to
industrial country fermers. 43/

The genstic engineering of plants is tar more
complex than soditying sicrobes, but it is slso less
conroversisl on environmantal grounds. Crops with
modified traits ove under s farmer’s direct coatrol,
snd their reproductios smd spresd in the environment
sre both slower and sore predictsble. Crop
charscterietics like drought-tolersnce, sbility to
vithstand sslty weter, snd pest resistance - the
treits thet have slvays concerned breeders ~ ars &8
likely focus of the mev technologies.

Thus, the major applicetions of biotechnologies
to third world crops vwill complement rather thsn
replace convantions] plant breeding. Developing new




crop varieties csa be sa extraordinarily cowplex and
time-consuming process. ldentifying desirable
characteristics, crossing psreats, planting and
growiag the first generation of the cross, selectisg
the progeny that have the right mix of desired
traits, and refining those characteristics through
further breeding and screeming caa easily take a
decade or longer. Couventiomal breeding of a nev
variety of vheat may involve thousasds of carefully
selected croeses.

By comtrast, tissue culture, gene tremsier, and
other gemetic techniques sllow much of this work to
be dome in the laboratory, b chers cam
wanipulate single cells rather than eatire plants.
This saves space and time. GCeme-splicing techaiques
sllow researchers to transfer omly specific traits
into a crop. Such precisioa cam help reduce the oeed
to identify and eliminate full-growa plamts cercyisg
undesired gemetic baggage = & problem Jhea distantly
related species or verieties are crossed.

Tissue culture techniques mey revolutiomize
internstionsl geme bemks by meking it ecasier to store
snd mamipulate crops that do mot reproduce by setting
seeds. These methods - which sllow siagle plaac
cells to be swstainmed im laboratory flasks,
wmltiplied, snd regemersted inte sdult plants - are
especislly importaat for crops that propagste by
roots or cettings, such as cassava, potatoes, and
yams. Tieswe culture is slso wseful for propagating
slov-growving species, incleding trees that hold
promise for reforestation. 46/

GCives the asbility to sodify virtuslly sny pleat
characteristic and to tailor plamts im precisely
defined ways, biotechnology would seem to offer tools
well-suited to sgricultural development strstegies
thet emphasize resource efficiency and farming's
internsl resources. According to the US Office of
Technology Assessaent, "Most emergiang technologies
sre expected to reduce substentially the land and
water requirements for meeting future sgricultursl
needs.” 47/ For exssple, it should eventuslly be
possible to modify a plamt’s physiology to improve
its efficiency in photosyathesis, ensbling grsins to
produce more csrbohydrate and thus, higher yields.
The adsptations that allowv some plants to lose very
little vater through their leaves in transpirationm,
ctrasnsferred to more widely grows crops, could reduce
irrigstion needs. Developments like these could
indeed diminish pressures on sarginsl land: and
perhaps eliminate the nsed for costly capital
investasents in water supply projects.

There is nothing in the nsture of
biotechnologies that renders them icherently
appropriste to s strategy of efficiency and
regenerstion, however. Many biotechmology
inmovstions pose trade-offs rather than clesrcut
Yensfits. Although incressing photosynthetic
efficiency could raise yields, it would likely lead
to sccelerated depletion of soil nutrients and
heavier dependence on artificisl fertilizecs.

Another tradc-off centres around herbicide
resiotance, 8 relstively uncomsplicsted genetic trsit,
wvhich makes it sa sttractive resesrch target.
Resesarchers have slresdy put coneidersble effort into
developing crop plaants that resist herbicides,
slloving farmers to apply more of these chemicsls.
Much of this work is supported by the chesicsl
companies that sarkst herbicides. 48/

Merdicides have to come to play & ssjor role ia
industrisl-country farming in recent years. MNigh
fuel coscs and the need to converve soil have
promptad Uf farssrs to sdopt reduced-tillage
practices on A2 willion hectsres. These methods,

wvhich involve less ploughing end leave topsoil
covered with crop residues, erploy herbicides rvather
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tha.a cultivatios to comtrol weeds. CLoaservatioms
tillage is mo loeger rastricted to imdustrial
countries; scientists at the Intermaticasl Imstitute
of Tropicel Agriculture are aleo imvestigatisg more
labour—iatensive forws of these practices for swell
farmers to protect fragile tropical soils. I= doth
iodustriel and developing cowatries, the soil- and
energy-saving benefits of vatiom tillsge
practices could be offset by the b ds of imc
reliance oa chemical herbicides. 49/

The wost siganificant fector that will affect the
ditvection of agricelturs]l bietechmology is the rapid
shift of resesrch from the public to the private
sector. This is especially evident in the United
States. For searly a ceatury, public agrice’twral
experiment stations snd lamd gramt waiversities
sponsored by the US Department of Agriculture (USDa)
performed most agricultural research. Private sees
companies oftea used the plant varieties deveioped by
goversment-supported breeders. OUver the last three
decades, hovever, the private sector has sssuesed
control of research eiforts. Private cospasies sow
perform two thirds of US agricultural research. U/

la biotechaology, the deck is stacked evem
further in favour of the private sector. USDA's
Agricultural Research Service and Co-operstive State
Resesrch Service swpport most public work ia
agricultursl biotechmology, sad these two federal
prograames speat less thaa $90 milliom o
biotechnology resesrch im 1984-1985. Momsanto, which
has the largest but by no mesas the oanly plaat
biotechnology resesrch programme smoeg private
US corporations, has slresdy invested $100 sillion im
sgricultural biotechuology development.
Biotechaologies that affect agriculture im the years
abead will bave a decidely private-sector cast. With
the exceptioss of mechanizetion and the developeent
of hybrid corm, that has not generslly been true of
importaat innovations is agriculture. 51/

Leaving research priorities to the marketplace
may eclipse promising opportusities. Resesrch
efforcs om crops will be proporticnsl to the value of
the crop and the size of the msrket. Becsuse
improving crops for sssll farsers is developing
countries mesns producing lowv-coet sgromomic
innovations, seny of which sust be site-specitic anc
thus not suitable for mess—wmarketing, crop
improveseat for the vast msjority of the world’s
farmers offers little profit. Few private compasies
sve likely to enter such sn uapromisiag ssrket.
Consequently, investigstions of mimor crops like
sorghus snd millet, grown primarily by tnird world
subsistence farwers, vill be meglected.

Nacional resesrch progrsmmes and the
internstionsl resesrch ceatres have sa cbvious stake
in applying biotechnology. Refinements in plant
breeding, technologies for germplasas storage sad for
plant evaluation snd propsgstion, snd nev
slcernatives in pest control are exsctly the kinds of
innovations scientists need to extend resesrch on
developing-couarcy food crops. It took decades of
wvork to produce high-yielding varisties of vhest snd
rice. With biotechnology, compsrable improvements in
willet, sorghus, cassavs, or tropical legumes could
come wore quickly.

The private-sector dominstion of biotechmology
raises questions sbout the role nev technologies will
play in intersational reseasch progremmes. FPrivate
cospanies msy become competitors with the
CCLAR-sponsored centres, particulsrly when it comes
to improvements in major, wicely treded crops like
whest and rice. 1lhe full exchange of scientific
inforsstion thset is essentisl to the imternstionsal
centres way be curtsilsd if it appesrs to compromiss
proprietary corporste resessch. Moseover,
internationsl centres may iocressiogly have to




purch or li aevw technologies that were
formerly freely available throwgh public chasaels.
Fimally, private firms vill compete with the cemtres
for sciestific talent, snd the ceatres msy be unsble
to watch the saslaries, facilities, snd security that
cerporate laboratories offer. 32/

Uscertaiaties clowd the prospects for matiomal
biotechmology prograames as well. A few developing
cowntries, motably lsdonesia, the Philippines, sad
Thailand, have estsblished nstionsl prograames in
agricultural biotechaology. The Philippines views
its progremme as the first step tovard am
industrialization strategy based om biological
materials that can help free the couatry from
dependence om imported oil. PMhilippine sciemtists
hope te use crop residues and by-products as raw
weterials to produce liquid fuels snd indwstrial
chemicals, snd to develop food-processing industries
with biotechuology methuds. W. G. Padolina, of the
Hational Iastiteute of Biotechmology and Applied
Microbiology st the University of the Philippines,
writes, "The nationsl strategy is to trsmsfora
bionass bielogically imto foed, fwel, fertilizers,
and chemicals.” 33/

Achieving these goals is certainm to be costly.
Few cowatries can safford the investment in equipment
that major biotechmology prograames emtail, and some
countries lack sufficieat trasimed scientists to staff
such programmes. Agricultural biotechmology
contrasts sherply ia this regard with coavestioasl
plant-breeding programmes, which require relatively
modest capital iavestmesnt.

Biotechnologies offer promisimg tools for more
resource-efficieat and sustainable agriculture.
Techaical hurdles must be overcome sad eavirommental
risks evaluated before that potenctisl caa be
reslized. But sore troublesome from the stsndpoiat
of third world agriculture is the degree to vhich the
private sector will dominste agricultursl
biotechnologies. An expanded commitment to public
research, at both the nationsl sand iatermscions]
levels, is needed to corvect distortioms of the
research sgends and ensuvre that chird world
priorities command sttemtion. Public resesrch in
biotechnology consistent vith resource~conserving snd
low~cost farwiag practices could counterbslsnce
private-sector priorities.

Resesrch for systgingble agriculture

The sense of urgency with vhich the green
revolution was launched has largely dissnpesred from
internstional agricuitural development efforts. That
severs]l developing couvatries, formerly food
importers, mov have schieved food self-sufficiency
has led some policymskers to question the velue of
assisting poor countries to incresse food production
further. But for third vorld farwers vho never
shared in the sgricultural sdvances of the grees
vevolution, the issue is economic survivsl. Ounly by
husbanding their scarce resources, regensrating their
land, and vaising their yields can these farmers
improve their economic prospects. The reorientation
of sgricultursl resesrch sod developsent sssistsnce
to weet their neads has begun, but deserves more

sttention sad support.

Asn isportast bellwether of crends in
internstions] sgricultural resesrch is the funding of
the vorld’s 13 CCIAR-sponsorad resesrch ceatres. The
budget grev fros $21 sillion in 1972, vhen the system
included juet four cemtres, to over $100 million by
1980. This growth expanded the resesrch missios to
nev crops end ecologicsl somes. Spending incressed
more slovly to & level of sbout $170 sillion by the
nid-eighties. While support for the ceancres ressins
scrong, sufficient finsncisl resources in the yesro
shesd te wndervrite more complex resesrch tasks end
changing technologies sre by no eeans sssured. 36/

CCIAR ceatres have established an importastc
foundstion of dasic kmowledge about staple food crops
in the last 15 years. Opportunities to apply that
keovledge could slip avay if fumding support
stagaates. A lsrge msasure of respousibilicy tor
adapting crop resesrch to local coaditioas rests vita
astioasl research programmes. Scientists at GLAX
bope that maticasl progremmes vill sssume @ost ot the
respoasibility for crop breediag ia the years amncas.
This wvoule allow the isterastiomal ceatres to tocus
oa more “strategic” isswes, inclwdimg co-ordinating
the coanservatioa of crop gemetic resources sad
applyisg biotechaology to staple crops. 355/

The intermstional resecarch sgends is shaped as
wuch by mev techuelogies as by critical syricultural
meeds. Biotechaology, mow the primcipal foces of
private—sector sgricultural research, has captured
the limelight; resecarch admimistrators are
scrawbling te hire molecslar biologists amd redirect
reszsarch prograsmes. lakiag this tresd too far could
be a serious miscake for public resesrch imstitutioas
worldvide. As Cormell Umiversity seciologist
Frederick Buttel cownsels, "Ome must be camtious ia
assuning that there is only ome sciemtific trajectory
slomg which agricuitural practices evelve.” 3%,

After supportisg much of the werk that led to
the greem revoletion, the Rockefeller Foundstios is
sov looking st veys to spply biotechmology to the
crops overlooksd by private-sector tesesarch. I
1983, the foumdarios redirected its programme in
agricultural sciemces to esphasize biotechmology
research om rice, the graia of least imterest ¢o
private firms is isdustrial countries. la Lyso,
the foumdation outlimed a nev agenda that includes
plans to extend biotechnology resesrch to the
isptovement of sorghus, willet, and other meglectes
staple food crops ~ partly to couaterbslance che
private-sector emphasis on sore videly growa
coamercial crops. 51/

The public resesarch agends caa complement and
compensate for the iaterests of the private sector in
other vays as well. One way is to focus sose portiom
of sgricultural research on ecology. Robert Barker
of Cornell University srgues thst public imstitutiocns
like the US lsnd grant universities should shift
their sttentioa to the "development of the ecosystea
sciences”. 58/ Agricultoral techaologies and
practices that emphasize efficient use of resources
and cegenerative spprosches sre more likely to draw
on the iasights of ecology snd evolutiomsry biology
than on biochesistry.

in the past, responsibility for sdvances in
resource efficiency and regenerative approaches has
been left to independent institutions like the Rodale
Research Center and scee US universities that have
developed progrsmmes in sgroscology. Farticipsuts in
a 1980 Office of Techaology A t workshop on
biological techaologies for sgriculture noted that
"such of the developmert of immovstive techuologies
is occurring outside of, snd perhape 1s epite of, the
nstionsl sad internationsl institutions normslly
considered rysponsible for ssintaining natural
resources and for dealing vith problems of land
quslity sod productivity”. 39/ That biss is slowly
changing.

At the intersstionsl level, the CCIAR centres
have begun to scknowledge the importsnce of
sgricultural sustsinsbil’ty., The directors of the
centres agraed in Nsy 1986 to devote more resesrch to
teising crop productivity in ways that svoid
environmental deteviorstion. The nev emphasis om
resource ssnsgesent goes beyond crop yield to
encowpase soil conservetion, vster sansgement, and
vays to help farmers reduce their relisnce on
purchased chemicals snd ferc lizere. In sddition,
the centres will work to develop technologiesc thet
can vestore degraded croplands. 60/




The 2)0 millioa rural housedolds im Africa,
Asis, and Latia America that this research wmust vesch
are wore isolated and face a far more complex set of
agriceultursl comstraints tham their msrket-oriented
ceounterparts. Actuwal comditioms, rather than the
ideal cosditicas ia the experimental fields of
reseatch ststions, determine the swccess or failure
of mev seeds, tools, or farming practices. Several
interastional research ceatres have adopted 2 wev
approach to better understamd the coastraints faced
by farmers om sarginsl leads. “Farming systems
research” imvolves farmers asd tural bowseholds
directly is the research process. But hovw cam the
coaparstive handful of eciemtiste in mstions] sad
iaternstional resesrcht beginm to resch a quarter of a
billion households and refime technologies that
match their individusl circumstances? The snswer
must be a far sore decentralized research effort
that builds on farmer-scieatist collsborstion smé
equips f s to prod isaovations for
themselves. 61/

The ceappraisal of traditionsl practices is a
step toward this collsboration. Accordimg to
Paul Richards of University College in London who has
wvorked vith Wigerisn farmers, indigenous agricuitwral
knovledge is “the single largest kmowledge resource
wot yet mobilized in the development enterprise”™.
his beok, Imdigenouws Agricultural Revolutionm,
Richaris docwments how traditional farmers is West
Africa have modified farming practices om the bssis
of carefully controlled experiments, rangisng from
selection of rice vsrieties to the coatrol of
grascshoppers. le suggests thst msinstream
researchers have as such to lesrn froms the
partnership with small farmer as the farwers
thenselves. 62/

Is

The challenge fo: agricultural research st all
Levels is wo longer a probles of one-way "technology
transfer™, as so many people perceived the green
revoletion. Innovstions and imsights that help
raise sgricultural productivity will flow in both
directions ~ between researchers sad farmers,
between developing and industrial couatries.
Success in the low-productivity fields of the
third vorld can suggest nev ways of managing
agricultursl resources that farmers in lowa or
France could employ as well.

The conservation snd use of crop genetic
diversity illustrates the international coavergence
of interests in resising agricultural productivity ia
the third vorld. The tools of biotechnology ore
needed to store, evaluate, and msmipulate the genes
in traditional crop varieties snd vild plants needed
for crop breeding. Yet much of the diversity itself
otill resides in farwers’ fields, where crops are
adspted to the idiosyncracies of locsl rainfsll,
soile, and cultivation methods. "Neither money,
talent snd techaology, nor unimproved germplass alone
can creste improved crop plants - the former must be
applied to the latter,” points out Steven Witt in his
book Biotechnology sad Censtic Diversity. "And thst
means co-operation bastween those who have the tslent
snd technology snd those with the necessary
germplass.” 63/

The world is far from having solved the problems
of agricultursl productivity. The conveationsl
spprosch to reising productivity = combining newv crop
varieties with fertilisere, pesticides, snd heavy use
of emergy = succeeded drasmeticslly im incressing food
production in industrisl countries sand in parts of
the thiré vorld. But nev spprosches are ded to
resch fsrmere vho could not afford the conventiensl
technologies, es well ae to correct imequities im the
diotridution of resources snd confront videspresd
environmentsl problems. Complementing the use of
conventionsl resources vith isnovstive biologicel
technologies thet meximise sgriculture’s imtersel
rvesources can ensurs the sffordable sad sustainable
gains in sgriculturs] productivity that the worid
needs in the years shesd.
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Third world and biotechnology

By David Lembo, Clarence Dias and Ward
Norehouse. bxcerpted from a discussion paper
preseated by the suthors for Working Group 1, Worle
Food Assembly, Rome. (This srticle first appeared 1m
Asia-Pacific Tech Momitor, May/June 1Y80)

The introduction into the thire vorld ot
biotechnology 88 it is presently dbeing developes in
the first world is likely to generate a number of
sdverse cousequesces. La view of such consequences,
governments and social action groups im the third
vorld ssy well be tespted to sdopt s mihilistic
approach to biotechaology snd feel that they vast mo
part of the biorevolution. Such am approsch would be
both impractical aad umdesirsble. Third world
cowntries vill be affected (negatively) evem if they
choose not to have saything to do with the
biorevolution. Moreover, swch & nihilistic spproach
would be undesirable given the tremendous potestial
of biotechnology to bhelp provide s solutiom to the
pressing problems faced by third vorld peoples. Most
third vorld countries must therefore seek to devise
policies snd strategies vhich will help maximize the
benefits and sininize the burdens resulting from
biotechnology both for the country as s whole and for
the underprivileged masses vithin the country.

Biotechnology, food and hunger

Techniques and products resulting fros
developments in biotechnology will have a range ot
agricultursl aspplicstions for both plants and animals.

In plant production, tissue culture tecnnology
snd genetic menipulation have siresdy hed & role to
play in epeeding up traditional plant breeding
techniques as well as in providing incressed control
over the breeding p Ihese techniques, wmile
sllowing for the improvesents fros trasditionsl
breediog methods to be reslized more swiftly, have
sleo opened up s whole nev resls of possibilities,
previously hoped for and dresmed of, end now within
resch. These include increased stress tolerance of
plants to sllow for production of foodstuffs under
adverse conditions (including toleraace for sait, to
asllow use of salt water); growth in arid
conditions; and incressed efficiency in the
utilizstion of fertilizers to sllow fo. fewer iaputs.

New developments im biotechnology vill incresse
the sbility of farmers to use herbicides om crops
vhich previously did not respond well to such
inputs. They vill slsc result in the development of
nev varieties of plants, ss well se plants vith
isproved characteristics, asllowing for the growth,
slmost anywhers, of most msjor food crope.

Some of the first products ot biotechnology to
resch market in the firet world, receiving clssraace
from the sppropriste regulatory ayencies, have
applications ia the fisld of saimsl hushandry. ia
this stes as well, biotechmology hes/will have s
brosd renge of spplicetions. Mev entibiotics
(including those sgainet scours snd hooi-sas-mouth
disesse) sre poseible which could eliminate many of
the most serious enimsl disesses afflicting
developing countries. Not only will biotechaology



have & role to play in keeping snimals alive, it
already has resulted in advsnces in breeding
techniques to allov selection snd reproduction at a
much faster rate. Products are under development
which will greatly incresse the growth rate of
aninsls, as well as the overall amount of growth, in
& manner which vill not use comparable smounts of

ioputs.

Other applications of biotechnology include the
production of food and snimal feed from gas.

Potential impects of biotechnology on developing

countries

These applicatioas of biotechnology to
agricultere have the potentisl for vast improvements
in the food producing ca~scity of developing
countries. Yet, as should be obvious to those
femiliar with previcus advances in sgricultural
techaology (especislly th: Green Revolution), the
dev-lopaent of the techaology does not tske place ia
s social/politicsl/economic vacuum. Im fact,
depending cu who develops the techmology toward what
ends, biotechmology applicatioans to agricultwre could
have the exact opposite impact oa the third world,
ond especislly the poor and hungry ia thesea couwatries.

As far as crop production is concerved,
diotechoology vill slso sllow for iscressed use of
chemical inputs (fertilizer and pesticides) and could
provide a means for corporations to tie the purchase
of seeds to use of these chemicals. Biotechnology
provides the potential for development of sgriculture
on a small-scale basis, as opposed to applications of
Gresn Revolution techaoology which have led to
increasingly large farms and inability of sasller
farmers to compete.

Related to the development of new snd iwproved
crops are the ispact that development in other aress
of biotechnology applicstions will have on crop
production. Applications such as the production of
fuel alcobol will affect the current use and
production of crops. The use of sugar cane for thie
purpose, for exsmple, results in lessened
svailability of sugar came for other purposes. Added
to this is the possibility of expanding land use for
slcohol production, resulting in the removal of these
lands for food end snimsl food production. This will
be countered, to some extent, by the ability, through
biotechnological applications, to grow crops on
previously unproductive land.

In 8 similar vein, the applicatioa of
biotechnology to amimsl busbandry does not lsad
necessarily to en incresse in smimal protein
available to developing country populations
especially the poor in these countries. In the worst
case, the poseibilities for increase in snimal
consumption by the rich as well as in production for
export, could divert crops from food sources for the
paor.

Siotechnology provides s mesns by which
chesicals formerly produced by plants in developing
countries and sold at high prices in developed
councries, con be produced in laborsatories anywhere,
thereby displacing important sources of income to
farmers and peassnts ss well as export revenues in
these countries.

The technology also leads to the displecement of
export crops ss the end products from these crops
(e.g., drugs based on medicinsl plants) can be made
through biotechnological methods thereby avoiding sud

undernining controls by developing countries.

Although it is zouibh in the distant future
that biotechnology will provide the mesns for

recrestion of lost plaat snd animal varieties, st

- 76 -

present, and for the forseeadle future, the most that
can be hoped for is better techniques for storage ana
waintenance of endangered species. AL the same Ctime,
use of fewer nev varieties developed through
biotechnological wethods, will have the same
disastrous iepact on plant genitic resources as
development ot high yielding varieties (HYVs)
resulting from the Green Revolution have had. ls
production and processing of agricultural products,
biotechnology will play & role in incressing
efficiency, reducing pollution, and cutting costs.

Consumers as well will be affected by the
technology. Costs of some products will drop,
availability may incresse, and euvirommental impacts
could conceivably be beneficial, although some sort
£ trade~off between haraful emvironsental effects
{e.g., increased use of pesticides/herbicides/
fertilizers and loss of plant gemetic resources) and
wore beneficial ones (e.g., pollutiom coatrol) is
likely. On the other hsnd, issues of product sad
vorker safety relating to products and processes fros
biotechnology are fer from decided in industrislized
countries, let slome developing countries.

Policy and strategy options for developing
Sountries

Secause biotechnoloyy will have, and alreacy bas
begun to have, such pervasive segstive and positive
implicatiocas for developing country agriculture, it
is imperative thst these countries establish the
capability to wonitor and develop strategies to deal
with its ocegative impacts. Some illustrative
policies and strategies which have been identified by
third vorld experts and activists in their
publications and at weetings and workshops are the
following:

1.  Access, privatizstion, dependency

Privatizstion refers to s variety of processes
vhich result in a resource, a product, or &
technology being moved frow out of the public domain
(i.e., the commons) and into the control (and often
the ownership) of private hands, individual or
corporste. Privatization inevitably crestes probleams
of access: what was freely accessible earlier
becomes, as 8 result of privatization, either totslly
inaccessible or sccessible under restricted
conditions.

Three concurrent strstegies seem essentisl if
concerns relating to the sbove are to be effectively
sddrassed:

(s) vevelopasat of indigenous capabilities in
countries of the third world. This must be accorded
highest priority and, in particulsr, the role ot
public sector institutions sust be sategusrded sod
strangthened so that such institutions car act ss an
equsl partner with or provide sdequste cavntervailing
pover to first world trai. nationsl corporations
opersting within esuch coun.ries. It is also vital,
in this vegard, that realistic policies be adopted to
arrest 'brain drain' and effective messures be tsken
to preserve the 'open community of scholars’ and to
protect the public interest in university-industry
relationships in third world countries.

(b) Screngthening of en internstional systes as
an slternative to the private sector for third vorld
sccees to biotechnology. A key component of such an
internations] system would be an incernstional
sgreement governing sccess, on equitable terms, to
all countries (first world and third world slike) to
plant genetic resourzes which will often be the vital
bssic raw ssterisl for biotechnology.

(c) strengthening the negotiating cspacicy ot
third world countries which need selective l.'nlu;go




with the private sector in first world countries doth
in order to gain sccess to technology from abroad as
wvell as to speed up the crmmerciaslization of
indigenously-developed technologies.

2. RED priority setting in biotechnology

Biotechnology is being developed overvhelmingly
in industrialized countries, and primarily by
corporations in those countries. Priorities for R&D
programme are therefore determined by profit and risk
minimizing considerations, not by the needs of
developing couatries or the poor and hungry.

Effective strategies to ensure appropriate
priority setting in the third world must, in the
lomg run, necsssitate the development of indigenous
capabilities. In the short rum, however, it may be
possible for certsin third vorld countries (and
with regard to certain biotechmology applications)
to persue R&D in their own priority aress through
careful megotiations with either venture capital
fiasaced cospsmnies or with transuational corporatioas.

Proprietization of biotechmology

It is vital that third world solidarity be
maintsined in resisting proprietization of
biotechnology. Third world countries should, with
oae voice, say uwo to the introduction of patent law
protecting biotechnology. Of course, third world
countries with indigenous biotechnology capsbilities,
have a legitimate interest in safeguarding
technological innovations developed indigenously.
But this can be achieved in a variety of ways other
than by creating property rights ia such
innovations. Within the country itself, the suthor
of the innovation can be rewarded throuzh s variety
of devices: user fees, taxes on sales, fiscal
incentives, etc. If developing countries choose
the option of adopting their owm biotechnology
patent lsws, they will be cresting the last link
in the privatization process and vill enable the
transnationsl corporstions to secure globsl
market monopolies for their products. At any
eveni, third world countries stand to lose
more than they vill gain if they join the rush
to patent.

3.

&, Dinlu-_:fu: of third world products

Third world goveraments snd social action groups
must accord priority to monitoring davelopments in
biotechnology R&D in industrialized countries and
devising 'early varning systems’' regsrding
displacement of their products Ly biotechnology
spplicstion. Responses to such warnings might teke
many forms: R&D efforts to devise new uses for the
displaced product; adjustment sesistance (analogues
to that used rega:ding sick industries) to cushion
the harmful effects and relocste the human resources
dislocated by product displacement; seeking to
compete (through joint ventures vith first world
partners) by entering inco production of the
biotechnology-produced substitute.

S. Biotechnology and the poor

Siotechnology, in theory, offers the possibility
of breakthroughs which ces be targeted to the poor.
Wich biotechmology, it will becowe possible for
technologies to be developed which have the potencial
for disproportionstely benefiting the poor, e.g., the
development of high-yielding, diseasse-resistent
strains of casesve, or vaccines agsinet pervasive
infectious csctle diseases in Africs.

The danger is thst the highly profitsble initisl
products of biotechnology will cause significeat hars
to the third vorld's poor before the products and

ocesses of sore direct benefit to the poor come on
ine. Thus, theste i0 & crucisl need to strengthen

the cepabilities of third vorld esocial ection groups

to monitor (and play advocecy roles with regard to)
the harmfui effects om the poor of the introductien
(often in collaboration with third world governments)
of such biotechnology imnovatioms.

6. Information systems oa biotechnology

Of crucial importance to aay third wvorld effort
to devise sppropriate policy or strategy respoanses is
access to relevant informetion on biotechmology
developments. Uivea the general character of the
emerging biotechoology revolutioo and its likely
impact on developing countries, especially poor snd
marginslized groups within these couatries, it
becomes all the sore important to see that thire
world actors have access to critical informatioa oa
which to make the best possible actiom choices.
Among the more significant of these actors are:
farmers' associstions (upgrading and techaoliogy mix;
coping with crop displacesent; developing
asppropriate biotechnology); social actiom groups
(environment and heslth organizations, snd
c vatiom, » people’s science movements,
dissrmsment groups, etc.); private sector
comntracting parties such as third vorld companies
involved in joint vencures, licemsing or purchase of
ioputs froe extersal sources, public—sector
contracting parties with similar concerns;
regulatory agencies (e.g., those concerned vith
protection of environment, public heslth and worker
safety); nstionsl policymakers concerned with the
role of biotechnology in the ry’s ic snd
social development; private-sector R&D institutions
with access problems; and public-sector R&D
institutions seeking to initiate the resesrch
sppropriate to locally determined needs and
priorities.

Since it is predictable that other sctors,
including first world governments snd transnational
corporstions, vill have access to ana substantial
caspabilities for scquiring social imtelligence, third
world actors, and especisliy poor snd sarginslizea
groups of small farmers, landless agricultural
labourers, and poor urban workers, and support groups
of professionals vorking with thew ~ need to have, in
so fsr as possible, comparable to and capacity
for acquiring such imtelligence.

Challenges and fsllscies

The biorevolution puses serious challenges and
also offers unique opportunities to third world
countries to restructure their societies on s more
:quiublc basis. The challenges lis in finding wayc
03

= Bridge the gap between technology policy
the ds and ¢ os of thoee likely to

affected by such policy;

and
be

= Establish the relevance of biotechnolugy st
the grassroot level;

= Moumitor the socisl and distributionsal
impacts of innovations dbased on
biotechnology;

- Seasitise the scientific and buresucratic
communities to such social impacts;

= $Secure grester participstion snd socisl
accountabilicy im decision meking with
regard to biotechnology;

= Create and sustasin sn environsent that
fosters indigenous crestivity and
innovetion; end

= Devise an effective yet flexible
institutionsl and regulatory fremevork
governing biotechnology RAD and ice
applications.




While there is no room in a short discussion
paper to elaborate on such mstters, it is importaat

to sote that several characteristics of
biotechnology weke its development more readily
adaptable to third vorld needs and capabilities.

Asoog these are lower scientific barriers to eatry

thao for a number of other areas of froatier
techaologies;
inputs, increasing the bargsining powver of
developing countries vis-d-vis THCs;
sarkets, or at least demand for many products of
THCs relted to biotechnology;

tocation specificity of products and
existence of

lover labour costs;
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lowver iunvestment per umit of production; ana the
ssall scale of the “biological” factories used in
biotechnology applications.

The characteristics inherent to the very oature
of biotechnology which will decome identifisbdle once
greater experience in developing countries has been
biilt up after the introduction of such technology,
make it clear that the range of policies and
strategies are available, at the present juncture,
to deal vith conceras regarding biotechnology
identified above.
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