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To our readers 
The publication of the Genetic Engineering and Biotechnology 
Monitor was initiated by UNIDO in response to a 
recommendation by a group of experts that met in Vienna in 
February 1981 to review the implications of genetic engineering 
for developing countries. The eJCperts were of the view that 
genetic engineering and biotechnology hold significant potentials 
for developing countries and requested UNIDO to collect and 
disseminate infonnation on technological developments and 
institutions in this field, for the benefit of developing countries. 

The concept of monitoring technological advances as such ~ems 
from the Vienna Conference on Science and Technology for 
Development held in the summer of 1979 and was further 
considered by UNIDO's General Conferences and the Industrial 
Development Board, its goveming body. Consequently, UNIDO 
has been engaged in implementing a progranvne of 
technological advances in which activities related to genetic 
engineenng and biotechnology fonn an important part. The aim 
of this progranme is to sensitise developing countries as to the 
potentials and limitations of technological advances for 
developing countJies and to help them strengthen their 
technological capabilities, as appropriate. 

UNIDO began this task by issuing first the MicroelectTOnics 
MonitOr in December 1981, folowed by the Genetic Engineering 
and Biotechnology Monitor in Februa;y 1982 and later on by the 
Advances i'J Materials Monitor and the Marine Industrial 
Technology Monitor. Eventually the series will include monitors 
on high technology spin-offs and on environment technology. 
The Monitors purport to be no more than bulletins of current 
awareness aimed at a target audience in industry, government 
and the scientific and technological conrnunity in developing 
countries. As such, infonnation of potential interest to develop:ng 
countries is presented without evaluation or recommendation. 

In the current global reckoning, investments and technology are 
viewed in tandem, understandably so because of the intrinsic 
relationship between these two elements, particularly in the 
manner in which they influence industrial growth in all c•>untries. 
For developing countries in particular, investment and techn,.!.>gy 
play a vital role in their integration into the international economy; 
hence the need for an integrated approach in their efforts to 
improve investment and technology flows. 

It is for these reasons that UNIDO, in responding to the 
requirements of developing countries, views the need to 
generate investment flows in parallel with the need to secure 
technology flows. Reader:; will notice under the section on 
UNIDO News in this issue of the Monitor that there is information 
on one of the Organization's adivities in this resped, entitled 
TECHMART. \Mthin UNIDO's mandate to promote and assist 
industrial development, the Organization provides a cluster of 
integrated services that relate to industrial infonnation, 
technology management. feasibility studies, investment 
promotion, direct technical assistance and project development 
and management. TECHMART is an example of such a service. 

Through the Monitors, we hope to continue to play a key role as 
one of the avenues through which access to infonnation, ideas 
and o~rtunities conceming technology and investment matters 
are facilitated. We will indeed welcorM contributions and 
information from readers concerning industrial and technology 
development projects, government policies and programmes, 
regulatory issues, environmental issues, and other subjeds of 
relevance. 

Malee Suwana-adth 
Scientific Editor 
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A. NEWS AND EVENTS 

UNIDONerrs 

~ Information Nefwol'fc and AdvltlMY 
Service (BINAS} 
Iodusttial countries have addJased biosafdy with a 

number of tegulatory approaches varying gJHlly in terms 
of scope and administrative detail In some caRS. regula­
tions have been outdaled by ~ experience with die 
handling of genetically modified mpnisms (GMOs) and 
have resulted in Rduc::ed induslrial cam~. In 
developing countries, die lack of~ for the develop­
melll, handling and commercia1iz11i of bioccdmology 
products not only compromises human and mimal beallh 
and environme~ safety but. in addition, raises a major 
bar.ier to accessing tecboologies md products. 

UNIDO, dnougb the Biosafety lnfonnalion NetwoJt 
and Advisory Service (BINAS), facilitales regulatory har­
monization and thus the Dow of tecboology to the develop­
ing world without compromising human, mimal health and 
environmeotal safety. 

BINAS is ~ tedmical assistaoce service providing 
national authorities with advice oo die fonnulalioo of bio­
technology regulations; it ~ogdJfos institutional capability 
in biotechnology by infmmalion support and advanced 
training in biological risk asses.went 

The service is a comprebemive data resource for bio­
technology regulatiom, field releases of GMOs and experts. 
It is accessible via Internet ..m/or X.25 Public Data 
Networks. 

BINAS facilitates regulatory harmonization by allowing 
referral to and cross-correlation of exUting national regu­
lations and administrative procedures, thus simplifying 
identification of regulaaory cooflicts. As such, it proviJ~ 
a decision support enviromneot for the fonnulation "1d/or 
refinement of bioteclmology regulatiom. It strengtbem 
institutional capability dnougb information support, 
advisory services and training in risk ~'Went methodo­
logies. 

The service is cost-effective. It builds on established 
UNIDO services, such &~ the Referral Database on Energy 
and Envirorunent (REED) and the Industrial and Technolo­
gical Information Bank (INTIB). Integrated with the 
research, training and infrastructure support services of 
ICGEB, it goes a long way towarm meeting some of the 
major objectives of Agenda 21, Chapter 16 of the Earth 
Summit on "envirorunentally Sound Management of 
Biotechnology". 

BINAS strengthens imtitutional capability in 
biotechnology and at the same time provides an industrial 
service. It helps industry identify regulatory trends world­
wide, reach competent regulatory authorities direcdy and 
partake in the regulatory harmonization. 

UNIOO was tht: first amongst the UJll agencies to 
promote biotechnology and take active steps to strengthen 
the capability of developing countries in sene tecln>logies 
through the establist.nent of the International Centre for 
Genetic Engineering and 8iO(echnology (ICGEB). In 

panUel, iealizing that ieplatory iaues play a tey role in 
the dissemioarion and aJllllDelcializoo of bil'teebnology, 
UNIDO as early as 1984 toot the ioitillive of forming a 
UN 1*rageocy Woding Group on Biosafdy. 1be group, 
comprising UNIDO, the United Nations F.nviroomed 
Prognmme (UNEP}, !be World Health Orpoizatioo 
(WHO) and the Food and Agricultme Orpoizatioo of the 
Unilled Nllicm (FAO), r.odoBcd in 1991111 ldanatiooal 
VolUDlal}' Code of Conduct for the Release of Genetically 
Modified Organisms no the EoviroomenL 

Infonnalioo support includes: 
Databases of: 
- Natiooal biosafety regulatiom/gaidelines; 
- Experts in risk assessment and evaluation; 
- AddRsses and regulatory mandates of oatiooal 

authorities; 
- Fie!d releases of GMOs. 
lderactive tools for: 
- Molecular sequence and bibliogiapbic databases; 
- Electronic mail and bulletin board services; 
- Access to other relevaot biotedmology informalioo 

resoan:es. 
Extemion services: 
- By desigpaled National Network Nodes (NNNs). 
Human resource development-Training in: 
- Rist asessmem methodologies for releases of 

traosgeoic organisms; information requirements for 
field trials and commen:ializatioo of GMOs; dala 
access and managanent. 

Expert advi~To Governments: 
- What are their regulatory optiom; what m the 

imtitutiooal requiremeols to monitor compliance 
with regulatiom; bow to set up Institutional Bio­
safety Committees; what needs to be known for 
issuing commercialization pennits for bioteclmology 
pnxhicts; 

To institutiooal biosafety committees: 
- What procedures to follow; how to gain data accas. 
To industry: 
- What is requUed to obtain pennits for field trials 

and commercialization of tramgenic products. 
The BINAS infonnation resowce is totally unbiased. 

All database entries are primary material from original 
sources. Data are regularly updated and validated by 
dedii:ated BINAS national md/or regional network nodes 
(NNNs). The system design is modular pennittiug expan­
sion to cover country-specific information on intellectual 
property legislation, available technologies, products and 
ve,.ure capital. NNNs serve as referral points for general 
information on biotechnology in their respective countries 
and regions. 

BINAS is guided by an international Steering Commit­
tee. It does DOI provide advice on individual field releases 
and commercialiutioo of transgenic products. 

Network access ioformaaon is available from: the 
United Nations Industrial Development Organiution 
(UNIDO), Biotechnology and Genetic Engineering Unit, 
Vienna International Centre, P.O. Box 300, A-l400 Vienna, 
Awifri1. Tel. 43-1-21131 &t 4336; Fax 43-1-230 13SS. 
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llMllng on blottchnology regllldon: Towards 
,,,. •stabflshmenf of ,,,..,.,""""*' .. ' co­
operation In Cenfral and~ Europe 
The inc:reamlg demand for industrial and eovironmeolal 

applicaliom of biotecboology in Ceottal and EMtem 
Europe and the almost total lack of regulatory oversight 
capacity RqUiJes Urgeul ~ aimed at facililating 
indigenous indusby ard promoting the ttaDSfer of genetic 
engineering tednologies. 

The Biosafety lnfOIDlatioo Ndwod and AdYisory 
Service (BINAS) established by UNIDO with the support 
of the lolemaliooal Cenbe for Genetic Fngioeeriog and 
Biotechnology (ICGEBj ms been requested by govemmem 
autbolities in Cedral and Eastern Europe to cooveoe a 
meeting with the objectives of apacity-building for 
regulalory '-'YelSigr. of biotednology-derived products al 

the naliooal le'Vd; bannonizalioo of biOleCboology regula­
tiom and implemeolatioo of an information exchange 
system al the regiooai le'Vd; and the ~ of a 
regional biotecboology fonnn mandaml to monitor intema­
tiooal developments and ilEr.lct widl respective supra­
national orpmzatiom. 

Participants al this meeting. which will be held al 

UNIDO Headquartea in VJeODa oo 22 and 
23 September 1994, will be from Bulgaria, the Czech 
Republic, Hungary, Utbuania, Poland, Russian Federation, 
Slovenia, ICGFB and UNIOO, with invited observen from 
Ausuia. Agriculture Canada, F.oviroomelll Canada, Euro­
pean Commission, Germany, Switzerland, FP A, USDA, 
OECD. SAGB, mF and GmiP. 

The meeting will review inlemaliooal regulatory 
frameworts and their potedial adaptability to the situation 
in Central and F.astem Europe and ways and meam of 
formalizing relations with establisbe<! nergovemmenlal 
bodies dealing with biote<:IJoology regulalioo. A review will 
be made of the status of biotedmology regulations in the 
region. a well u coosideralion of the iDdustria1 sectors to 
be covered under regional cooperation (e.g. enViromnedal, 
industrial, agrifood biotechnology, etc.). 

Also to t...: coveml are regional ootifiealion schemes 
and infonnatioo exchange with a review of establilhed 
systems (e.g. mandates, operational modalities, potential to 
cover needs in the region). The need to obtain intergovern­
mental endorsement of a regional infonnatioo resource will 
be considered. 

Based OD consensus conclusions, a wodcplan will be 
defined leading to the preparation of a delailed report to 
inform Govenvnents of the need, merits and operational 
modalities of an intergovernmental group dealing with 
biotedmology regulations. 

T.chm•tt 
After its successful beginning in Olina in 

December 1991, Technology Market (Tecbmart) was held 
in Zimbabwe and India in 1992 and 1993, and is lo 
ce>Wrme in up to two diffr·rent locatiom each year. For 
1994 Techmart is planned for Viet Nun in November and 
India in ..... , which will be coocenttatiog more oo the 
investment side of TI. 

Tecbmalt is a business forum where the rigbls to 
mmufactuR wl upgrade existing ~ and ~ 
cm be bougbl aoct sold duougb direct con1acu between 
tecboology seekers aod tecboology suppliers from devel­
oped aDd developing countries. with special empmm OD 

the neecb of small- aod medium-scale induslries (SMis). 
The~ offered may cover madainecy, tools, pateDIS, 

desigm and the use cf RCOgoiml trade mans and names 
to pnmoee the ~.or it may involve finding a source 
of expertise, invcsbneot opportunities and capital to 
stimulate businm activity. 1be teclmologies for sale will 
include bodi wdl-tricd and newei- tecbno!ogies, especially 
where their applicalioo may bring ecooomic or environ­
mental benefits or improve the quality and acceptability of 
a product or process. 

Tedmart, which is specifically aimed al the neecb of 
SMis in developing COUDbies. also senes to maitet the 
tecboologies produced by SMls themselves. It is a unique 
forum org:illized by the United Nations Indmtrial Develop­
ment Organizalioo (lJNIOO) and associated nalioml 
development authorities and fimncial institutions, with the 
assistance of comuhiog films specializing in technology 
tnmfer. The experience gained in many developing 
countries, through modifying and adapting ledmologies to 
suit local conditions, bas iesulted in the creation of many 
sources of low-cost but well-tried systems of maoufacnue 
that closely match the needs of ent1epaeoews in developing 
countries. 

Techmart permits the display of iechoologies by meam 
of sample products, drawings, process flow diagrams, 
pbotograpm and product catalogues covering various 
incmtrial sectors. A comprebeosive, indexed compendium 
of the teclmologies offered aad requested by companies and 
orgaoizatiom world-wide is always available in advance of 
the event to enable potedial customers to select a 
compare technologies of U.erest. The eubepreneur who 
purchases this compendium of technologies and examines 
its cooteots before aneeding Tecbmart may be able 10 

traosfonn his or her business to achieve futer growth 
through technical collaboration arrangements. Expert legal 
advice OD tecboology acquisition and the negotiation 
process, one-to-one prearranged business meetings, plant 
visits and seminan on emerging technologies and the 
UNIDO tecmical assilitance program11149 are essential 
components of each Tecbmart. 

Tecbman is aimed at the business person, the manufac­
turer and the buyer or seller of technology wbo wishes to 
generate produdive new business. It represents an impon­
ant opponunity for teclmical universities and research 
institutes to seek outlets for the results of their wod: and to 
identify new areu for research and developrnf-:• Tedunart 
will also able them to highlight their ability to provide 
uaining resources needed by industry. Jnve.'ltors should 
likewise a11eod Tecbmart to promote their interest in 
financing new business opportunities. Manufacturm' 
associatiom, trade associations, chambers of commerce, 
developme'lt bas and agencies and national govemrnental 
organizations responsible for implerntnling economic, 
industrial and technology policies should attend Tecbmart 
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together wilb leaders in the deve1opmeol of new and 
existing m..,facturing opentiom m their own counbies. 

Tecbman is a meeting place wbeR tecbnolf'lical 
aesources and the latest developneDIS in manufacturing 
industry are brought together and new businm opportaoi­
ties are offeml to the 1eadefs of mlDUfacluriog bMinesses 
in bodl developed and devdopiPg COUDllies.. It provides a 
UIUque setting for the coodasioo of practical businm 
amoganelllS focusing oo tedmologies IOd including the 
financial, legal and ~ advice mpJiJed to produce 
a powerfid solution to tecboical and eottepreoemial 
problems. M~ than this, Tecbmart is the only eved tbal 
enables eo11epreoeurs to ideolify iequDed lledmologies 
befo;e deciding to aneod. To facilitate the process of 
matching 1edmologies wi1b nieecb, UNTDO compiles and 
publishes a &ecbnology ~peodium dial describes thou­
sands of tecboologies cunenlly available for tramter to 
developing cOUDbies. Tedmologjes may be offesed aad 
requested by completing tbe anached compendium edrJ 
forms. A copy for dispatch immediately on publication can 
then be purchased to enable the eobepreoeur to indicate 
which oflm or requests be or she would like to discuss al 

the Tedman. 
Companies and organizations offering licensing oppor. 

tunities may reserve an exhibition boolb at the Tecbmart to 
display their technologies by mems of sample products, 
drawings, process Dow diagrams, pbotognpbs md product 
catalogues. The normal sizes of the display boodJs are 6 
and 9 square metres, and the cost of reDling a booth is 
quoted on each Tecbmart leaflet. which will be forwanled 
upon ieceipt of the attached order fonn, duly completed. 

Companies, orgaoi7.alions and individuals seeking 
technologies or partners for cooperation may iqister their 
interest in Tecbman. Pocential visitors can order and pay in 
advance for a copy of tbe tedmology compendium by 
using the attachtd order fonn. They will be dispatched by 
ainnail prior to the eY-eot. 

Purchasers of the technology compendium will be 
encouraged to visit Tecbman and to participate in the 
seminars on technology transfer, industrial cooperation and 
emerging tedmologies that are scheduled to take place al 

that time. 
Allendance at Teclnan wm geoerally be at the 

panicipants • expense. However, UNIDO may offer limited 
fmancial a.uistance to selected emepreoeurs from develop­
ing countries to attend Tecbman, provided they initiate 
bu.~ness contact'! with technology suppliers and ~ers 
before the event, and can show a serious interest in 
cooperation by meeting the c011Ce11Jed parties at Techman. 
Similar assistance may also be sought from the develop­
ment banks, industries and international, regional and 
national development agencies willing 10 sponsor participa­
rion in Teclunart. 

Offers of. and requests for, tedmology may be sub­
miued by companies, organizations, exhibitors, vUtors and 
others for inclusion in the technology compendium (entry 
fonn attached), which will contain only entries that 
describe a specific product or process. General offers of 
service, manufacturing, cor .. 'lultancy etc. wiU not be 

included. F.acb edry should deady descnl>e wbal is being 
offemi, i1s potaltial uses and the daimed ~ 

The assistmce reodeiecl by UNIDO daring Tedman 
will er.able~ to select IOd compare alternative 
technologies oflieml by developed DI developing COUDlries 
to impro~-e OI' refine produds and procases in various 
iodastties to meet specific tecbnoloPcal needs. 

As a coodilioo of partic:ipalioo in Tecbmart. detailed 
iofonnllioo oo the sesulls of conracts made 1hrougb 
Tecbman mast be submined to UNIDO to enable it to plan 
and provide follow-up project support. 

Subject to the avaibbility of funds. follow-up msm­
aooe to Tecbman panicipanU may include 1Rfeaability 
and feasibility sludies for xlecled projects, cOlllinued 
eapert advice oo tedmology negolialioo md the iovestmen1 
process. idenrifialioo of high-level tedmical experti.o;e fer 
projects. as well as agency support for project implemeola­
:ioo -S equipmeol procuremenL On the basis of specific 
reqcsts for follow-up assistmce, the involvement of Giber 
\J1m>O depanmeols may be n;quhed to satisfy demmd 
IOd to eosuR cost-effective project implemenralioo. 

Further Tecbman are plalmed for 1995 in Lusaka, 
Zambia in March or Aplil, and Sao Paulo in November. 
More iofonnalioo about Teet.nan events may be obcaioed 
&om: Teclmology Service, lnvestmeDI and Tedmology 
Promolioo Division, United Naliom lodustria1 Development 
Organization (UNIDO), Vtenoa lnfematiooal Centre, 
P.O. Box 300, A-1400 Vienna, Auscria. Fax: 43-1-232156 
or 2307584; Telex: 135612 IDIO a; Tel.: 43-1-21131, 
Ext. 3693; Cabte: uoido vienna; E-mail address: GE QUIK­
COMM:AAQOOllB@UNIDO. 

w.t #Mm Techlnart 'IU 
Since 1986, wbeo Viet Nam began an ambitious refonn 

programme, the country Im been mating a steady trami­
tioo from a ceobally planned economy to a maitet-based 
system. The main elemeo11 of this reform include ~g 
the economy to foreign iovestmed and technology and 
encooragiog the development of tbe private sector; the 
equitable distribution of wealth and income; and rural 
reforms. 

UNIDO, in cooperation with Viet Nam's Ministry for 
Science, Tecboology and F.oviromnent (the National Ceolre 
of Science and Technology Information and Documen1a­
tioo), is organizing VIET NAM TECHMART in Hanai 
from I to 4 Novemt-er 1994. 

At VlET NAM TECHMART technologies will be 
displayed by means of sample products, drawings, process 
flow diagrams, photographs and product catalogues. The 
follt>wing industrial sectors will be ~ntrd: 

- Food processing, including food preservation; 
- Light induatry (plastics and textile.'1); 
- The electronics industry (microcomputers, electronic 

equipment and household electticaJ appliances); 
- Chemicals and pharmaceuticals; 
- Advanud materials. 
The business opportunities available at VIET NAM 

TECffMART wiU be of interest 10 individuals and 01pni­

zaliom, such u: 
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- Malmfacturers. buyers md sellels of tedllology; 
- Manufactmas' associaliom. trade associ••iom. 

c:blmbets of commerce; 
- Investors; 
- Developnent bds md agencies; 
- Tedmical uvasilies and m;car.:b imtitulleS. 
Coqmiies. orpnizatiom and individuals looting for 

tedmologies or offering pannersbip for coopenlioo can 
register their participllioo in VIET NAM 'IECHMART. 
The prognmme will include tiechoology displays; pre­
unnged business mttrinp, plant vi.sits, technology 
informllioo, negotillioo and .:quimioo semimr; seminar 
oo tecbnology legislation in Viet N1111; advisory services OD 

tedlllology negotialiom and sectoral seminars. 
More infOIDlalioo about VIET NAM TEOIMART may 

be obained from lhe Tedmology Service. loves1meot md 
Tecbnology Promolioo Division. UNIDO, VJeDDa ldema­
tiooal Cenbe, P.O. Box 300, A-1400 Vieom. Austria. 
Td.: 00431 21131 ext. 3693; Fax: 00431 232156 or 
2307584; Telex: 135612 uno a; E-mail: 
EARN:SS68568@UNID01.BITNET 

A few examples of technologies offeied and equesreci 
by participmts in VIET NAM TECHMART are described 
below. 

Offen 
BACTERIAL INSEC11CIDE PRODUcnON-Tbis 

bi~insecticide is based on local materials and Bacillus 
thuringiensis val". Kurnalri Ja, 3b. The insecticide, code 
named "BIOTOX", bas been successfully and widely used 
to cootrol lepidoptera in several V1etnameR provinces. It 
can be kept at room tempentmc for 6-12 mondls. F.c:ologi­
cally clean fedmology. Production capacity is l 00 tom per 
ammm. The tedmology is commen:ialized and is offered 
for manufactuR Wider licence or joint veotme. 

PRODUCTION OF GLUCOSA from SWdl derived 
from amava, mai7.e, rice or potatoes using enzymes from 
Bacillus subtilif and Cispergilbus sp. 1be glucosa produced 
possess die foliowing properties: moisture, 8 per cent; 
reducing sugar, 96 per cent; ash, 0.06 to 0.08 per cent; 
anpha, 0:52:53. 1be technology is at lhe laboratory stage 
and is offeml for manufactme under licence. 

LYSINE PRODUCilON-The tedmology of lysine 
production is based on main raw materials such as molas­
ses, peanut cake and urea. Through the activity of certain 
baC1eria isolated by the Food Industries Research Institute, 
lysine is produced. Simple process and equipment. The 
technology is commercialiud and offered for manufacture 
under licence. 

Details available from: Dr. Ngo Thi Mai, Director, 
Food Industries Research Institute, Km. 8, Nguyen Trai 
R•1ad, Hanoi, Viet Nam. Tel.: 844 244318/244551; Telex: 
411417 UNDP VT. 

HIGH YIELD GLACILARIA CULTIJRE-Appro­
priate technical methods of high yield glacilaria cultures 
such as bRed choice technique, pool size, culture, cultiva­
rion, protection from wild water plants and lhe creation of 
suitable environment for growth acceleration. Raw 
materials: glacilaria b~d. catde manure, urea fetlilizer, 

~ fertili7.tt and lime. Produdioo capacity is 
2-4 tom of dried glacilaria per ~- The tedmology is 
available and c:ommercialiml. ml is offered for mndac­
ture under licmce; l!aioing and tedmical assi.slmce is 
ar.Wable. 

Details available from: Dr. Nguyen Xuan Ly, Deputy 
Chief of Algae l>epMtmenl, lost1tute of Sea Product 
Research. 170 Ldai S1Ret. Hai Phong. Viet Nam. Tel.: 
84-31-46656 

PRODUCilON OF SPIRUUNA PLATENSIS FROM 
WASTE WATER OF BIOGAS HOID-Tec:boology 
includes the tant system wbeR wure water am gas from 
lhe biogas hold are coileclled. b'eabDeDI. alpl lant. lwvest­
ing and processing for aoimd feed (pip. chicken. fish md 
shrimf l. Also extraction of algae for medicinal pmposes. 
Ecologically clean liedlnology. Produclioo capacity: 
300 tp per year. The lecbDology eDSIS in the foan of a 
working model which is available and commacialized and 
is offered in lhe form of a tumkey operation. 

Details available from: Dr. Dinh Van Sam, Head of 
EnviroDnent Tednology, Hanoi UoiYUSily ofTedDology, 
l Daicoviet Road. Hanoi, V1e1 Nam. Tel: 844-291466. 

Reqllelts 
PRODUcnON OJ:lHORMONELH-RH STIMULAT­

ING ARTIFIOAL REPRODUcnON OF FISH-Produc­
tioo of lJl-RH (luteinizing bonnooe-releaing bomooe}, 
which stimulates the process of lhe maturing and dropping 
of ova in fish. I.JI-RH is used for substitution of 
hypophysis and makes the initiative in fish bReding. TI.~ 
tecboology sought should be in production and already on 
the nwteL Sought is a panner for joint venture, lraining, 
design. formulalioo and tedmical assistance. 

The tequest for technology comes from: 
Dr. Nguyen The AID, Director, Nalional Aquaculture 
Service Company, NASCO, 57 Ngoc Khanb. Ba Dinh, 
Hanoi, Viet Nam. Tel: 844-243186, 243190. 

FRUIT AND VEGETABLEPROCESSING-Techno­
logies for proc:essing of mushrooms, various kinds of 
tropical vegetables and &uits tbal are abundant in 
Viet Nam. 1be technology should include tieezing, can­
oing, or drying and dehydration. The products must be of 
high quality io:expon. Estimated capacity 3,000-5,000 tons 
of product per year. The technology should already be on 
the marteL Sought is ajoid venture pat"JJer, turnkey oper­
ation and production equipment. 

Tbe request for technology comes from: 
Dr. Tran Quang Nhuog, Tan Bim Foodstuff Export 
Factory, I/I Cach Mang Thang 8, Dist. Tan Binh, Ho Chi 
Minh City, Viet Nam. Tel.: 848-643042/645900; Fax: 848-
640291. 

AQUATIC PROlJUCT FREEZING EQUIPMENT for 
processing of marine shrimp and Japanese shrimp using the 
IQF method. Product should have high grade quality and 
be suitable for supennarkets. The technology should 
already be on the market. Tmnkey rechnology and joinl 
veran.-e sougbt. 

Tbe request for rechnology comes from: 
Dr. Tran Van Coo, Director, Ben Tre Proun Aquatic 
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Products Export Company, Tan 1bacb, Cllau 1bam. 
Ben Tre, Viet Nam. Tel.: 84-0175-60261/<>0265; Fax: 
84-0175-60346. 

UN and other organizations' news 

Nflw lndu:dly group tor In vitro ,_,,ng 
An "lndustty Platform" Im been established in the area 

of in vitro pbumacotoxic:ology testing. T'be primary 
purpose of :lie group will be to ~fit from the results of 
two new large EC R&D projects on developmeolal and 
immunological in Y.tro toxicity tests. The group will also 
ha~ a role in advising oo future EC R&D in this area. The 
new "in vitro Testing Industry Platform" (IV11P) win 
established on 1 December in Budapest at the ioitialive of 
ACTIP, an industry platform set up in associalioo with the 
EC resean::b activities in Animal C.ell Tec:boology. The 
meeting which formed IVl1P win attended by companies 
from the chemical, pbannamdical and comietic sectors. 

IVI1P is actively seeking further members for the 
group. A second meeting to formali7.e IVl1P and elect its 
officers was planned to be held in Dublin (Ireland) in 
early 1994. 

Further details OD IVl1P can be obtained from: 
Dr. Helma Hennans, IVrIP Secretariat, Scientific Writing 
& Coosultancy, P.O. Box 23 161, 3001 KR Rottenlam, The 
Netberlanm. Te!: (31) 10 4 36 37 35; Fax: 10 4 36 10 04. 
(Source: Irish Biotech News, January 1994) 

New blolherapeutlc contract development 
aaoclallon 
Four British companies offering comact development 

services-Huntingdon Research Centre (HRC), Q-Ooe 
Biotecb (formerly Quality Biotecb Ltd., Kent and Glasgow, 
UK), M-Scan (Sunningbill, Belts., UK) and Leicester 
Clinical Research Centre (LCRC}-bave formed a nwtet­
ing association to offer imegrated services to the world­
wide biopbannaceutical industry. 

Cell-bant characterization, product purity testing and 
production-method validation will be conducted by Q-Ooe 
Biotecb; product integrity by M-Scan; preclinical safety 
testing by HRC and Phase I and II clinical testing will be 
co~red by HRC's sister company, LCRC. 

"Project management will play a vital part in the 
service, especially where clients wish to place whole 
packages or work with the association", says 
Malcolm Brattle, director of Q-Ooe Biotech. ·~s should 
allow the design of an integrated package and efficienl and 
easy cOdract monitoring by the client." (Source: Genetic 
Engineering News, 1 January 1994) 

A CBDC program,,,. fol Afrlc. 
The Community Biodiversity Development and 

Conservation Programme is an (initial) four-year enterprise 
which began in January 1994, linking formal research 
institutes with farmers' orgaaiizalior.s, and NGOs to 
conserve and enhance ge~plasm within communities. In 
Africa. PORC/B acts as regional coordinator with the first 
projects being in Ethiopia, Sierra Leone and Zimbabwe; 

and others expected sDtly from Kenya, Botswana, Mali 
and Oke d'Ivoire. About USSl miOioo is earmarked fur 
the Abican wort over the four-year period. The donors 
include DGIS, IDRC IOd SIDA. (Source: African Diversity, 
No. 8. February 1994) 

New dlreeflons tor blOfflchnology at the OECD 
For more dwl a cleade the OECD Group of National 

Experts for Safety in BiotedDology (GNE) Im wolted to 
establish the scienlific concep15 and principles that underlie 
the safe developned and use of biotecboology. las wort 
bas been idemaliooally recognized u OUIStanding. The 
principles it bas de"VCloped have been adopted world-wide 
u the coocepblal basis for safety asessment. 

Its wort dooe, the GNE held ilS final meeting in 
January 1994. It will be sua:eeded by a group focused on 
science, tednology nl imovalioo policy mues in biotech­
nology. The application of the safety principles it 
dewloped will become lhe province of OECD sectoral 
committees lhat deal with specific product calegories, such 
u agriwltme or eoviromlent. 

The booklet Biotechnology in the OECD Cor.rmittee for 
Scienlific and Technological Policy: Evolution and main 
events 1980-1993 is an excellent summary of the wort of 
the GNE and a guide to the complex OECD committee 
system. The OECD bas published a long series of meful 
documents oo biotedmology lhat have been prepared by or 
for the GNE. The following is a list of the most recent 
releases: 

Safety Evaluation of Foods Derived by Modem 
Biotecboology: CooceplS and Principles (1993); 

- Field Releases ofTramgeoic Planls,1986-1992: An 
Analysis (1993 ); 

- Safety Coosideratiom for Biotechnology: Scale-up 
of Crop PladS (1993) B; 

- Traditional Crop Breeding Practices: an historical 
review to serve as a baseline for assessing the role 
of modem biotechnology (1993); 

- Aquatic Biotechnology and Food Safety (1994). 
OECD publications are available from: OECD Publica­

tions Service, Olateau de la Muette, 2 rue Andri-Pascal, F-
75775 Paris, CEDEX 16, France. (Soun:e: Australasian 
Biotechnology, Vol. 4, No. I, February 1994) 

OECD: tr•,,.,.,,lc trl•I• up 
The number of field trials of transgenic plants approved 

by members of the Orgaoization of Economic Cooperation 
and Development (OECD) nearly doubled each year 
between 1986 and 1992. The US leads the way, having 
completed 492 trials, followed by Canada with 302 trials, 
the UK with 122, France with 117, and Belgium with 89. 
About 40 per cent of all frials involved plants modified to 
tolerate weed-killen. (Source: Chtmicalweelc, 9 February 
1994) 

B•mboo •nd rattan network 
A new International Network for Bamboo and Rattan 

has begun operations. The network grew out of projects 
funded by the Canadian International Development 
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Research CeDlre (IDRC) in Soutb-F.ut Asia and Africa. 
The UN lnlemational Fund for Agriadtural De'lelopmeot 
(IFAD) is also supporting tbe new initiative. The network 
provides regional coontioalioo for research and offers 
information oo projects. meetinp, publicatiom and news in 
the field in the BamboolRatran Nnwork NeNslmer. For a 
me copy of the newsletter and fwtber information. COOlaet: 

lotemaliooal Developncat Resean:b Cmbe, South Asia 
Regional Office, 11 Jor Bagb. New Delhi 110 003, India. 
Tel.: 91-11-619411, Fax: 91-11-4622707. (Source: Cues, 
Jmuary/Febtuary 1994) 

New blotech rice networlr 
There was good news from tbe Manil~ 

lnlemaliooal Rice Research lmtitute (IRRI). Germmy Im 
joined with the Asian Development Bank to fund a 
USS 2.28 million Asian Rice Biotecboology Research 
Network coordiDaled by IRRl. Cllioa. India and 
Indonesia-the world's largest rice-producing coao., 
hies-die Philippines and Thailand will take part. 'The 
establishment of this researcb netNort is a major achieve­
ment and signals the application of a new tool to contribute 
to rice research in the next decades", IRRI Director-General 
Klaus Lampe said. (Source: Ceres, January/FebIUary 1994) 

Eurofech Cllplfal and E1trotech lnnVMt: a 
.,,,,,,,. roule to fln8nt:e 
Small and medium-siud enterprises (SM&) may find 

it diffiadt to secure private capital investment for their 
activities in the field of high tedmoiogy. In Older to 
eocomage capital inves1meot in such high technology 
developments on a pan-European basis, the Eurotecb 
Capital initiative bas been established by DGXVIII of the 
Commission of tbe F.oropeao Communities. 

A network of European financial imtihltioos have 
agreed to invest approximately ISO million Eal primarily 
in SM& involved in high technology. The SMEs should be 
registered in a member coumy of the EC and should have 
a product or process which is aimed at a transnational 
market. Enterprises are requimt to provide information 
concerning the management team as well as financial 
details of the finn. This information is treated in the 
strictest confidence by the Eurotech Innvest management 
team, who screen, select and process the data before 
presenting it to the investors by meam of a confidential 
database. 

For further information please contact: Longman 
Cartennill Ltd., Teclmology Centre, St. Andrews, 
Fife KY 16 9EA, Scotland, United Kingdom. Tel.: 
(44) 334-77660; Fax: (44) 334-77180, or: J. Berger, 
EEC-DGXVIII. Tel.: (352) 4301-36246; Fax: (352) 4301· 
6322. (Source: EB/S, Vol. 3, No. 2, 1993) 

AMFEP-Auoclatton of Microbial Food 
Enzyme Producer• 
The AMFEP is a European industry auociation 

founded in 1977. The members of AMFEP produce and 
llell enzymes for, among other things, food processing. The 
main objectives of AMFEP are: 

- To provide a common basis for repcesenling the 
inlerests of its membels in negotiatiom with the 
Commission of the EC; 

- To ~ a flee flow of information between 
members about developmedS related to the regula­
tory status of fO'Jd enzymes in F.orope. 

AMFEP bas published a report about the production of 
enzymes and their use in a variety of industries. pani­
cularly the food industry. Other short publicatiom are a:so 
available.: from AMFEP: 

- Regulalory aspects of microbial food enzymes; 
- Regulatory aspects of food enzymes produced by 

recombinmt microorganisms; 
- Oassification and labelling of microbial enzyme 

:nq>antiom. 
Details: AMFEP Secretariat, Avenue de 

Cortenberg 172, B-1040 Bnmels. Tel.: (32) 2-73558170, 
Fall: (32) 2-736 81 75. (ScJurre: EBIS, Vol. 3, No. 2, 1993) 

BIOLAC 
BIOLAC is a Biotechnology Programme for Latin 

America and the Caribbean of the United Nations 
University. an academic and autooomous imtitutioo, with 
its coonlinating centre in Tokyo, organi7.ed on a network 
ham. BIOLAC started when the university signed an 
agreement with the Venezuelm Govemmed; its coordinat­
ing office is in Caracas. The general objectives are: to 
carry out researdl in specific area of bictecboology and 
genetic engineering; to serve as a focal point for training 
and dissemination of knowledge; and to provide the 
infrastructme for regional networks. The Programme is 
finaoc....~ by an endovlJJlent granted by the Govemme.- of 
Venezuela. It emphdizes three areas: vaccine development 
and improved diagnostic methods of bmnan and animal 
diseases; plant biotechnology, stressing the improvement of 
the nutritional quality and pest resistance; and microbial 
fennentatioos for industrial pmposes. BIOLAC bas already 
established several networks involving scientists and their 
laboratories, such as: the Brucellosis Network, coordinated 
by Dr. Julius C. Frank, from Ontario, Canada, with the 
participation of eight countries: Argentina, Chile, Peru, 
Ecuador, Colombia, Venezuela, Mexico and Canada; the 
Plant Genetic Engineering Research Network, coordinated 
by Dr. Ru~ H. Vallejos, of the National University of 
Rosario, Argentina, with the participation of Brazil, 
Mexico, Argentina and Spain; the Diagnostic and Vaccine 
Research Network, coordinated by Dr. J.C. Mandible, of 
Central University of Venezuela, involving Peru, Uruguay, 
Bolivia, Venezuela and the Netherlands; and, finally, 
the Network of Microorganisms of Industrial Interest, 
which is being developed under the coordination of 
Dr. Rafael Almudi Villen of Brazil. The Programme 
provides research grants to the researchers involved in 
the networks and support for annual wortsMps and/or 
specific training courses. It also offers fellowships for 
research and training, in leading laboratories in Latin 
America, with a duration between three to 12 monlhs. 
(Source: Bolttin de Biottcnologica, Vol. 10, No. 2, 
December 1993) 
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lnl«ndonld Sen'tce fol' N8llonal Agtff:ullural 
~-ch (ISNAR} 
The mandate of die lnlematior.11 Service for Nalioml 

AgriOJltmal Research (ISNAR) is to lmist de,,"dopiog 
cOUdries in bringing about lasliog impro'Velllellls in die 
pedonnaooe of their national agricultutal raean:h systems 

81 orgaoiz.aliom. It docs Ibis ~ promoling appropriate 
agriculturaJ research policia. sustainable n:sean:h imtilu­
tioos, acd improved n:sean:h maoagemed. ISNAR's 
services to D3liooa.l ~ are ultimately iDteoded to 
benefit producers and comumers in developing COUDbies 
aod to sateg"ard die natural eovirom!mt for futme genera­
tions. 

ISNAR offers developing countries duee types of 
service, supported by research and trainiJig: 

- For a limited runber of COUlllries, ISNAR esta­
blm.es loog-tenn, compiebeusive paitoersbips to 
support the develapment of sustainable national 
agri~ttural research systems and iostituliom; 

- For a wider wige of COUDtries, ISNAR gives 
support for strmgfbeoing specific policy aod 
managemeol CompooeulS within the researdJ system 
or constituent entities; 

- For all devcioping countries, as well as the iolema­
tiooal development community and ocher incerested 
panies, ISNAR disseminates knowledge aod infm­
malion about national agricultural research. 

ISNAR was established in 1979 by the Comultabve 
Group on Iocemation&I Agricultural Research (CGIAR), on 
the basis of recommendations from an iotemaliooal tut 
force. It began operating at its headquarters in The Hague, 
the Netherlands, on 1 September 1980. 

ISNAR is a non-profit autonomous institute, ink.r­
national in dwacler, aod apolitical in its management, 
staffing and operations. It is financially supported br a 
number of the mernben; of the CGIAR, an infOJmal group 
of donors that includes countries, development banks, 
international organizations and foaodaliom. Of the 
18 centres in lhe CGIAR system of international ceobei, 
ISNAR is the only one that focuses specifically on insti­
tutional development within national agricultural research 
syste;ns. 

ISNAR 's Research Report series presents die findinp 
of research conduct~ by die institute and its partners in the 
areas of agricultural research polh.-y, organization and 
managemem. (Source: lnltrnational Strvict for National 
Agricultural Rtstarch (ISNARJ) 

TM tnr.rm«ltary Blotnhnology S#Vla. 
The lntermediaiy Biocecbnology Service (IBS) was 

established by an intematiooal group of donor agencies to 
act M an independent adviser to national programme.'I in 
developing countries on matters of bioteclnology ~arch 
management and policy. The IBS is headquartered at 
ISNAR, where it represents a continuation of activities 
begun in 1988 under a four-year programme of ISNAR, 
the World Bank and the Australian Govemmenr, titled 
Agricultura: Biotechnology: Opportunities for International 
Development. 

The estalJIUhmc:d of the IBS ~ from a n:com­
meodalioo cf the l'iotecboology Tm Force (BIOT ASK) of 
tl.e Comultaane C-nq> on lm:mabooal Agricullmal 
Reseania (CGIAR). BIOTASK cooducted an ext~ 
investiplioo into the proble"'IS and poteolial beoe&s of 
applying biotecboology to agricultural research in develop­
ing COUdries. It RCOllllDClldcd dial a demand-driven, 
problem-orieull advisory service be established to mate 
available cbe ~of advanced bi*<:bnology institutes 
to tbE devel~ crmlbies. The Govemmed of die 
Netbedaods provided funding toim~ tm recommen­
dati.oo in lale 1992. 

The IBS is guided by a 5'eeriog Comtcittef! composed 
of repRSeDlatives from ma. cowtJies, coobibuting donors 
and the implemellliog lgCOC)', ISNAR. 

The mmu progr:unme of die IBS bu dee main 
fuoctiom: 

- To assist national agricaltural research systems in 
developing wuairics wilb biotecbnology research 
prognmme mauagemeot md policy fonnulatioo; 

- To carry out countiy studies to identi.fy priority 
problems amenable to solution through biot~ 
oology; 

- To identify i111emalioml biotecboology expertise and 
~ its availability to nalional progrnmes in 
developing couuries. 

The IBS also advises bilaleral and maltilaleral develop­
ment agencies on biocmmology issues affecting developing 
coootries. Furlber iofonnatim is avaiha.ble from: Dr. Joel 
Cohen, Project Manager, ldennediaiy Biotecbnology 
Service, ISN.A&~. P.O. Box 91375, 2509 AJ The Hague, 
The Nedledands. Tel.: (31) (70) 349-6100; Fax: (31) (70) 
381-9677. 

Soclalt.5UllS 

,.,,, ,.,..,,,.. "'"' ethlcM di,.,,,,,,.. 
Geoetic illass is more w~ad than most people 

thir.k: about a half of all iofad deaths in die West are 
caused by genetic disease. Each individual's genetic code 
determines their suscepcibility to heart disease and certain 
types of cancer. During a nonnal life-span, two-thirds of all 
people will suffer from an ~ with a ~netic com­
ponent. Even more '111prisingly, C\'ery human curies 
between tea aod 15 poteatially lethal genetic aboonnalities. 
1bese are usually bannlt-ss to die carrier, a.'J all cells have 
two copies of most genes. However. lhe childml of parents 
wbe are oolocky enough to have matching genetic abnor­
malities may inhent both copies of a mutated gene and 
develop the full-blown condition. 

Advances in genetic medicine, unimaginable a mere 
two decades ago, have made it possible to determine lhe 
root causes of some genetic illnesses. In a few cases it has 
even led to possible cures. However, the capability to alter 
parts of the genetic code can bring with it many dilemmas. 

Some scientists forecast that genetic dlerapies will 
totally revolutionii.e medicine wilbin the next decade. The 
driving force for the acceleration bu been the advance8 in 
computing: a decade ago, it would take a whole laboratory 
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10-15 yexs and milliom of clollus to idealify a possible 
target for gene therapy; now. a single reseudlet- c:ao do 
ttm mt in days or weeks at a cost of about Sl.~­
Medical care could tam from its cunem pinem of 
"diagnose--ml-treat" to ODC of "pedict-and-preYCd". 
Doctors will ha~ al their 6ogettips m lllDOUI)' of selective 
tbenpies based upon genetic targets. tailored to the type of 
disease. 

Once again. it will be infonnalioo proressing ~ 
logy dial will enable the changes to take .. ace. By 2003. 
advances in infocmatioo systems will lllow everyone to 
cmy a "smart card" holding eX1eOSM beallb 
records-from foetal heart 1a1e to ~which will 
allow 360" care. However, the speed of advances brings 
with it problems over bow the technology is pen:eived. 

Of paniadar concern is bow such infonnalioo migbl be 
used it if wae available so &edy. Many people fear tbal 
~ may be a "genetic UllClerclaa" who, because of m 
inherited susceplibilily to certain diseases, would through 
no fault of their own be uoable to get insurmce or employ­
ment. The Nuffield Couocil oo Bioedlics. a wod:ing group 
set up by a British charity, the Nuffield Foundalioo. 
recenlly published a report calling for imums to dedaR a 
moratorium on questions relating to genetic tests. 

Such a mOJ3torium would be tanporaiy, the Couocil 
stiesses, pending talks between imums and govanment oo 
bow such informalioo might be used. 

Part of the problem is that the tecboiques uc new. and 
this always causes uoeasliiess-orgm tramplamuboo was 
greeted with extmne scepticism wbeo the first opmlioos 
~ cmied out in the 1950s. But gene therapy carries 
much more edlical baggagic-for eum .. e, are we bealing 
humans lite machines? Should these tecbniques be used 
only to impro~ bealtb7 And is it aa:ep1able to pateol 
genetic sequences, which implies motives other than 
altruism? 

The pace of research may be inaeasing, yet out of 
4,000 known genetic diseases, there are ~y only five 
for wmch genetic therapies - available. (Extracted from: 
Chnnistry & Industry. 3 January 1994) 

a.n.ac 11C1Nnlng shauld,,. Upt In ,,,. family 
Smeoing for certain genetic diseases will bring 

benefits lhat outweigh the risks, accontiog to Max Pautz. 
the Nobel prizewiooer who discoveted die S1IUCtUR of the 
blood protein haemoglobin. when be addmsed an inler­
national conference. Genetic screemng would be acceptable 
if the law guaranteed a family's right to keep the informa­
tion private. 

Speaking at the Sevcot.?entb lntemaliooal Conpess of 
Genetics in Binningham in August 1993, Perutz 
acknowledged the widespread fear tbat genetic SCJmling 
could be misused by ~11 and em .. oym. And, be 
outlined the arguments of Neil Holtzman. a paediatrician at 
Johns Hopkins University in Baltimore, whose book 
Procud with Caution "conjures up the nightmare of die 
state imposing euFtJic birth control on its citiunll". 

By contmt, Perutz said be was ''haunted by lbe 
opposite nighem~. a democracy so scared of l(..ieoce chat 
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it may ac:ade to the sbril clrmmcb md intintidllion by 
those who wlDt tmnimrioo of pep<ies to be bawd 
together wilb goeoetics .... .0 i1s WOlb". 

Researdl ido certain genetic dDolders. such as cystic 
fibrosi,, Im ahe8dy improved the prospecU for their 
beallDml. Olbel'disonlers. such u dlalassarmia, have been 
uodP:stood for a lime bat sOll lack Rally effective treat­
mem.. Fllllilies at risk. and especially those who lheady 
ba"Ve m affecled cbiJd, 11e afraid of beuiog more cbildml 
with the disease and lie bm to ha.Ye ldmalal diagnosis 
and tenninatioo of the pregnancy if this is possible. 

He acknowledga the ~ of SCJftlliDI for 
diseases wbele genetic defects pedi.spose, but do not 
guarame. the onset of life-tbre*8iDg disease in the 
fuhllc such as forms of Al*imer's or breast cancer. 

Pautz. who • 79 years of age still works at the 
Labonlory of Moleads Biology in Cambridge, believes 
the British Go¥CIDIDellt sboald set up a comminee to 
explore the possibilities of legislalioo to protect the privacy 
of genetic infonnllion. Others. such as the philosopher 
Mary Wamoct, lave already made such calls. (Source: 
N~ S~nti#. 21August1993) 

8dllng oww blor.ch mlk 
The genetically eagineeml growlb boanooe for cows. 

bovine som•otropio (BST), can now be sold in the United 
Stales. A temporuy bm oo BSf ended after a govemment 
JqJ01t found BSf to be m for bumaDs and aoimab and 
concluded dm dairy prodads coolaining BST would not 
need labelling. Bot di-bi<*Cbnology campaigm to boycon 
these producfs are mady in full swing. 

The developers of the bonnooe, MoosaDto, first took 
BSf to the Food and Drug Administratioo (FDA) almost 
ten years ago, finally receiviog approval last November. 
However, Momanto was banned from selling BST-wbich 
booslS milk production in cows-for 90 days while lbe 
Oinloo Administntioo compiled a ~ oo its implica­
tions for coosumers. the ec:ooomy and the dairy industry. 

The Administralioo's report estimates chat BST will 
have a positi~ net effect on the US economy of 
$656 million over the next six years. This is worked out 
from inaaled consumer savinp (from cheaper dairy 
products) minus higher Cedml government costs (iocmred 
in dairy and dcmestic nutrition programmes) and lower net 
fann income. 

However, The Pure Food Campaign (PFC)-"an 
intematiooal boycott of genetically engineered foods" -is 
back on the offensive, cbrcateniog an unprccedenled 
national consumer boycoa or produces from BSf-uuted 
canle. le is also filing a federal lawsuit cbargiog lbe FDA 
wich gross negligence in approving the drug widlOUc 
requiring long-term lhldies of ill tunan and animal health 
impaces. 

Memwbile, the European Union, a major dairy pro­
ducer, bas extended its teries of moratoriums on BSf by 
one m~ year inleead of the anticipiated seven years. The 
ban, which is due co expire ac die end of 1994, does not 
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affect imports into lhc EU of milk. dairy products IOll meat 
from BST-tlealed animals. (Source: Cltmristry & IndJISlry, 
7 February l 994) 

BST, blotech producf11 llt:Cepted by US public 
As supplemeolal bovilK. SOOlllotropin (BST) md other 

early products of biotecboology near martelplace iolroduc­
tioo. the US public is expressing strong acceptancc of the 
enlite category, accordiog to a new SUIYey of comumer 
anitudes. 

Overall, the survey found lhat two out of dee (66 per 
cent) consumers support lhc me of biotecboology in agri­
culture, compared with eight out of ten (82 per cent) who 
support its use in lhc developmed of bumm medicines. 

Comumers gave the use of biotedmology to develop 
human mecbUoes ao acceptability raling of 7.2 on a scale 
of I to IO, while awarding the tedDology's me in develop­
ing imect-resistant aops aod herbicide-resistant cotton 
ratings of 7.1 and 6.9 respectively. 

The survey also indiales dial the use of BST by dairy 
fanners is oot an issue of coocem for lhc vast majority of 
commners and will have virtmlly no effect oo die public's 
comumption of milk. (Soun:e: Chemical MarlrLting 
RqJortu, 7 February I 994) 

ProtecllOn aktHI tor ,.,,, planm 
Grea1er protections are needed in lhc Endangered 

Species Act to preserve inaeamigly rare plants which have 
medicinal value, say cooservatiooiscs. Planrs--wbicb an: 
the origin of one quarter of all prescription drugs used in 
the US--coostitute the fastest growing caregory of 
endangmd species listings. 

The Pacific Yew tree, from which the drug Taxol is 
derived and bas shown positive n:suits in lbe treatmeDC of 
breast and ovarian caocer, is an example of a US pl• 
widl proven medicinal value dial bas been "put at risk due 
to irresponsible human activity". At one time the Pacific 
Yew, a part of the endangered ecosystem of the ancient 
forests of lhe Pacific Northwest, wa burned as smip. 

(Source: Chnnical Marketing Rq10rt~r. 7 February 1994) 

HlghHghta of propotllld .,,,.,,,,,,,.,,,. to 
a.nn.n ,.w twgul•tlng ,,.,,.11c englntMtlng 
Productioo facilities working with Group I (no risk) 

orpnisms will only need to notify autboritia, but there 
would still be a shortened delay bef~ use. 

Time delays for ~arch wort with microbes in Group 
I and Group 2 (low risk), currendy 90 days, would be 
shortened by 30 days, and the obligarory review by the 
Ceraral Commission for Biological Safety would be 
dropped in certain cases. 

Renewals of pennits to work with crganisms in higher 
safety classes (Groups 2, 3, 4) will ~uire only notifica­
tion, and the time delay will be dropped. 

Public hearings for authorization of a production 
(acility producing organisms in Groups I and 2 would be 
dropped, and consuuction can proceed before a pennit is 
received. 

It would be possible to incolponle the simplified 
~es out1ined in EEC Directive 90/220 without a 
public bearing. (Source: <k1>1!tic Enginttring Nnvs, 
I October I 993) 

General 

PGR ,,_,Ing JIOl'bhop In Er1r1op19 
The Fifth 1*matiooal Training WOlbbop on Plant 

Genetic Resowces was held in Addis Ababa from 
15 November to 3 December 1993. Twenty participanls 
mostly from Africa and Asia were gi~ tbeclretical and 
practical training oo the cmsavalioo and utilization of crop 
genetic RSOUKeS. The practicals included laboratory and 
field toms to various regiom in Ethiopia. In the fief~ 

participants were able to visit the oo-fann landrace cooser­
vatioo activities which die Plaot Genetic Resomm 
Ceder/Ethiopia (PGRCJE) together widJ die Seeds of 
Survival Prognmme/FJbiopia (SoS/E) bas been uodeltating 
since 1988/1989. As in the previom wortshoJB, the 
participants were able to gain first band experieoce OD bow 
fumas collaborating widJ lbe SoSIE project were conserv­
ing and multiplying their seed. The participants, most of 
whom come from govemneotal agencies md the NGOs 
working in related fields in rural communities, are expected 
to uodedate activities similar to the ones they experieoc:ed 
in Elbiopia and will be provided with comultalion duougb 
a follow-up programme. From the North, two Canadian 
organic growers were able to participate in lbe training, and 
will share their expe~ widl Canadians upoo their 
mum The worbbop also provided a unique opportunity 
for a 11J1Dber of graa-root wortem (especially from K~ya 
and India) to formulate or further devdop programmes 
similar to the ooc which. based on the Ethiopian 
experience, SoS is promoting in Africa. 

Readers idaested in mose infomialioo about die 
TraiDng Workshop and possibility of applying for the next 
one, due in N~ber 1994, may cootact SoS/F., 
P.O. Box 5760, Addis Ababa, Bd1iopia. (~:African 
Divtrsity, No. 8, February 1994) 

Blodlvet9/ty Md PAHO 
At the XXVI Andaal Meeting of the Advisory 

Committee for Research on Health (ACHR), in Rio de 
Janeiro in 1987, a recommendation to elaborate a pro­
gramme on the area of biotecbnology applied to health 
problems, was made to the Pan American Health 
Organization (PAHO), and consequently, a specific sub­
committee was appointed. It IW' mmended the training of 
m1np<1wer, the support of resean:h in priority areas and the 
strengthening of institutions. As a comequence of this, 
PAHO started the support of 12 projects of R&:D on 
malaria, HIV and hepatitis B. Eleven institutions were 
streogtbened in four councries aod two biotecbnologica.I 
products were obtained; also, line panels of monoclonal 
ancibodies for malaria and hepatitis, two panels of sent 

anci-HIV, and thRe banks of IUainl of HIV were started in 
Meltico, Brazil and Argeotina. 

Pagt 9 
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Io 1991 ACHR emphamed maq>ower fonnatioo, 
regional courses and fellowships, and recommeoded 
attention to other topics such u quality comoI. ethics, 
biosafety and molecular information networks. (Source: 
Bol~tind~Biotttnologica, Vol 10,No. 2,De<:ember 1993) 

New producfJI boo6I US blofech 
The iapidly maturing US biotedmology industry 

smvived a decidedly mixed 1993. liood ~es growth and 
key product approvals coocmted sbuply with financing 

problems and growing uocertaiolies over P!esideot 
Clinton's paoposed healda care r.~forms. 

The good news going into 1994 is biotecb sales are 
expected to continue to soar as a slew of new products bit 
the market. 1be Pbamaceutical Manufacturers Association 
(Washington) estimat!s 132 biotecb chugs are undergoing 
human clinical triab, while 11 more await final approval 
from the Food and Drug Administralioo. 

Significant US approvals in 1993 included a beta­
interferon dru~ for trealing relapsing multiple :derosis and 
a recombina;.r nctor vm blood-dotting ... for treating 
haemophilia A. The FDA is expected to approve several 
more biotecb drugs in 1994, including Geoeotecf; 's (south 
San Francisa>) DNase cystic fibrosis treatme~ wmcb 
received the go-ahead from an FDA scientific advisory 
panel. The agency is also likely to approve Geozyme's 
(Cambridge, Massachusetts) recombinant C~ to ueat 
Gaucber's disease. 

An initial crop of agricultural products--mcluding 
biotech tomatoes developed by Calgme (Davis, California) 
and several novel biopesticides-is bitting the maitet. 
Perhaps most notably, Momaoto n:ceived FDA approval in 
November for its bovine somatotropin (BST) hormone to 
boost milk production in cows. 

Capturing capital financing wntioues to be a critical 
problem for biotecb films, panicolady smaller companies 
without major product sales. Biotecb canpaoies raised SS.2 
billion between faly 1992 and June 1993, but much of lhe 
l 9'J'.; money came from private financing, including 
strategic alliances and venture capital, as the biotedl stock 
market remaim tepid. How lhe economic and political 
climate will affect the industry's deal making and acquisi­
tiom in 1994 is uncertain. (Extracted from: Chnnicalwtelc, 
.5/12 January 1994) 

Growing UK blot«:h Nt:tor -.king funding 
'The most comprehemive repon on the long-tem1 

strategies and fmm::ial position of the fledgling UK 
biotechnology sector was launched in February. Compiled 
by accountam Anhur Andenen in c?Djunction with the 
UK Bio-Industry Association, UK biotech '94-tht way 
ahtad confirms the underlying strength of the UK product 
pipeline and the high potential growth prospects for the 
sector. But to fuel the growth the sector will require 
£1.l billion ($1.6 billion) of new equity funding over d'.e 
next three years--<Omiderably more than the £878 million 
equity raised by the sector to date. The report is bmed on 
re~ from 68 out of 166 compmies surveyed. 

With extemal facton-..partic the ldauboo of the 
London stock excbaoge lisling rules and the DTI's deregu­
lalion initi~w favouring the biotiecb sector's 
development. "all the signs and indicatiom loot good", 
accooling to the BIA. 

Accolding to the tq)Olt, ('Yer the next dee years the 
.sector's turnover is expected to i:luase by 79 per cent to 
£878 million, but the sttengdl of the sector's product 
de\'Ck.pmed pipeline indicales even mter powth could 
follow, partiadady when iecombi.oml drup md pllDIS 
progressing dnoogb clinical and field triab reach the 
mart.et in 1996 or beyond. 

The ~ mates no allowance for lhe new stan-up 
companies which will inevitably be created. so '5 "probably 
comervative". 

In tmns of product development, the estimated average 
munber of products in development per company was 23 
for both the agbio and bioplwma:euticals se~ in 
1992-1993. By 1995-1996, 1bis is expected to rise to 35 for 
the agbio and 31 for the biopbannaceuticals segmem. 

Much of the sector's powth will come from l!le 
biophannaceutical companies which expect sales to 
increase by 64 per ce .. to £319 million although it is the 
agbio companies that expect to see the fastest rate of 
growth with a 274 per cent increase-to £116 
millioo-over the next dfte years. 

Across all segme.-s, strlllegic alliances are expected to 
be importanl, lhe majority initiated by the UK biotecb 
company. Biopbannaceuticals expect their J.'fimalY partners 
will ct.'IDme to be pharmaceuticals companies. while agbio 
companies expect to form liob with agriadture and 
chemicals companies. 

Over the next time years, agbio and diagnostics 
companies expect to place more empbuis OD US amaoces, 
whereas biophannaceutical companies and suppliers CXf"'Ct 
to cooceotrale OD Europem alliances. 1be sector als a 
expects to treble the runber of Japanese partners. 
(Extracted from: European Chemical Nnv:s, .28 Febnwy 
1994) 

Blotachnology lndulltty crttlcal ot prtc. control 
Biotedmology research into breakthrough drugs and 

therapies for cancers including breast, lung, ovarian and 
prostate, bas been cut back due to a lack of investment, 
acconting to an industry survey. 

The reason most often cited by biotech companies for 
the cuts is the decline in investment due to uncertai~y over 
the Clinton Administ."'atioo's proposals for indilf'Ct price 
CO!Jlrols on new breakthrough drugs. 

In the survey, conducted by the USA's Biotechnology 
Industry Organization, 44 per cent of companies say their 
cancer research has already been delayed or cunailed and 
62 per ceoc predict these activities would face funher 
reductions should lhe Administration's proposal.!! become 
Jaw. 

The industry spokesman obterves that new therapies 
and cura for various cancers, AIDS, and other af'Oictions 
wiU come from biotechnology medical research. 
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The survey says biotecb tbenpies not only provide 
improved heai:h, but can also be a aitical compooeot in 
R'ducing future medical~- Biotcclmology, acconliog to 
the industty official, can "ultim~dy be the most cost­
~ffective and efficient way to deal with mauy cmezes". 
Hov.Tver, declines ii! -nedical resean::b in biotecb labora­
ti>ries ha\-e already begun, wbicb couJd meao "ionger waits 
for Ulediod help for millicms of Americam". 

1be Administratioo'~ health~ plan would ~tea 
drug advisory council which would review iol!oductc·y 
prkes of new breattbrougb medicines. In addition, the 
scaetary of Health & Human Senioes Departmelll wc.•ld 
be allowed to require paymeut of ~ ttbaleS for re"· 
drugs and 10 "bladlist" them if their prices are deaned ~"t• 
high. The biotecb industty believes these proposals amoun1 

10 pri~ controls. ~Source: Chnnical MarUtiag Rq10r: 
21 February 1994) 

Trend• In bloph•nn•ceutlc.I product 
deWllopment and commerclallzaaOn 
The road 10 commercializalioo in not ea..'"}' for bi.o­

pharmaceutical products. The Pbannaceutical 
Manufacturers Association (PMA) survey of the industry 
estimates that, oo average, it takes $231 million and 
12 years to bring a phannaceutical product from early-stage 
research to regulatory approval. A large pool of capital, 
whether comprised of private or public funds, is tbm 
aucial to the success of Ibis industry. 

While bealtb care reform is virtually inevitable in the 
1990s, the biotechnology community is particularly con­
cerned that mea,,ures implemeoted by the Clinloo 
Administration may result in price controls on drugs, 
threatening the industry's developmed. Whatever the 
outcome of the Clinton Admi&Jistralioo 's health care reform 
initiative, some observers believe that aJl industries, 
including the pharmaceutical industry, will become 
ioaemngly concerned with controlling cosas. One method 
of controlling costs is through industry ..:omolidatioo; a 
second 11oill be through re-engineering the dro(; develop­
ment and approval process. 

Workable govemme~ regulatory policies are the key 
to the cOdimed prosperity of the biopharmaceutical 
industry. In response to industry and investor concerns 
about the inefficiency of its drug review policies, the FDA 
has made a number of changes designed to streamline the 
review process. 

The accelerated approval policy for breakthrough drugs 
wa.'I designed to ex1iettite the approval of therapies to treat 
patients suffering Tom serious illnesses. Other reforms 
included the early 1993 reorganization of the Center for 
Biologics Evaluation and Research (CBER). As part of this 
reorganization. CBER designed a new process to increase 
its efficiency in reviewing the ever-growing number of 
applications for biological products. In addition, the 1992 
pas.•age of the Prescription Drug User Pee Act provided 
funding for additional staff to help facilitate lhe biological 
review proce&'I. 

A number of biopharmaceutical products to be 
approved for marketing in 1994 could include: 

- DNase. a new cystic fibrosis (CF) trellJDed being 
developed by Geoeolecb. \\ beo awroml. 
Pulmozyme. the trade name fw DNase. will repre­
senl the first new 0: trHbDeDt in 30 years; 

- Ceredase, used to 1rea1 pabeDIS wilh Gaucbtt's 
disease, a rare genetic disorder. 

In the long tenn, awroval of several other products is 
expected. 5.;Jected examples include: 

- Hirulog, a nitionally desired drug hued on a 
oalmal leech proteia Regulalory approval for 
Hirulog may be in 1996; 

- Plalelet-Derived Growth Factor (POOF), a:; a 
treabDelll f« Jnooic sbn ulcers in ciiabetic patimls. 
Expected regul11ory approval f« PDGF is in 1996; 

- Coosemus ldederoo, a novel, noo-nahlnlly occurr­
ing proteia Results from early clinical trials indica1e 
tbal moseasus iutelfe:oo may be ustlul in trealing 
hepatitis C. Regulatory approval f« Ibis product is 
expected in 1997. 

The teclnologies used to develop biophanna-ceuticals 
have evolved cooside-ably since tbr ioduslry • s inception in 
the 1a1e 1970s. Many biopbarmaceuticat products curremy 
co the ml"ltet, including imulin and erythropoietin, are 
made via protein synlbesis. Raliooal drug design. oligo­
oudeotide and carbohydrate synlbesis ~ some af the 
second-eeoeralioo tecbnologies that are cumody being 
used in drug development. 

- Rational chug design: rational drug design refers 10 

the use of computers and tecboiques. such • X-ray 
crystallography, to design therapeutic com~. A 
oumber of computer banlware md software 
companies are also involved in developing this 
technology. 

- Oligooudeotide syncbesis: a number of oligonudeo­
tides are curmlly being evaluated as therapeutic 
treaemeots. including products with pot~ usr in 
anlisense therapy. The goal of antisemt. drug 
therapy is to specifically itilibit target messenger 
RNA. tlm prevelling the production of harmful 
proteins. 

- Carbobydnte syalhesis: carbohydrates, which are 
often connected to proteins in the body. frequently 
play a vital role in regulaaing various bodily 
proctsses. A number of biotechnology companies 
are focused on the development of therapeutic 
carbohydrate products. 

- Molecular diversity: several companies are develop­
ing a group of technologies called moleadar diver­
sity, or combinatorial chemistry, which enable 
scientists to rapidly synthesize and screen large 
numbers of novel compounds. Examples include the 
use of phage libraries "mimocope" m"1hods of 
producing and screening large numbers of peptides. 

Each of the above technologies, along with gene 
therapy, nt.'Uroscience and the pater use of computm, 
will help to propel the biophannaceucical indmtry imo the 
twenty-first cencury. Regardless or health att reform, 
those with the creativity to find the proper bler.d of 
resources, the ability to f'und drug developmenc and the 
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palieoce to gain regubtory approval. will cootinue to reap 
attnctne rewards. (Exlncted from wnmc En1iir~~ring 
N~. 1 Jm!W)' 1994) 

s,.e» shuttle to conduct mlcrobW blo­
,,..aclde study 
AstJomuts OD the space sbottle ~vay will carry 

out an experiment to delmnioe if certain microorpnisms 
grown in oear-llm) gravity can be used to make better 
performing biopesticides. 

The miaobial experimed was developed by Novo 
Nardi* F.ototecb (Davis. California) and Pam State's 
(Uoi~ISity Pm:. Peonsylvar Center for Cell Rese~ 
(CCR). In 1990 the compan: :oveml that Uiggerprotein 
aystals could produce a Ix" Gedicide. Worting with a 
biopesticide strain of Bacit. tlmrin1i~nsis (Bt), variety 
tm~brionis, the company f Jd lbat by exposing the Bl 
crystals to radiatk"'!I, the a aJs would grow larger. The 
space experiment will test bypodlesis that exposuR to 
near-ttro gravity coald alte. ? size, shape or quanlity of 
crystal production, perhaps !ZSing the bioimectic'de's 
toxicity further. 

The experiment will !> :ooducted in a computer­
comclled device called the R--m Stale biomoctur., which 
was deve~ and p~ by the univelSity's CCR. The 
biomodale fits imo a c:ootainmm vessel which is sealed 
and placed in a refrigeratioo{mcubatioo mit that controls 
and monitors temperature. (Source: Gen~tic Enginuring 
Nnvs, I February 1994) 

Growth honno,... bt1n 
A decision to ban all artificial growth promoters in me 

European beef industty moved a step closer in February. 
The F.uropean Parliamed's enviromneot committee 
approved a report by its cbainnan, Keo Collins. The report 
was an assessment of the Commission's proposal for 
comols oo the use of "certain substances having a 
hormonal or lhyrostalic action and of tv;a agooists". 

If approved by the Council of Ministers, the regulation 
will curb a black market in illegal powdl-promoting 
substances, which was esti.natecl to be wot".h £700 million 
in 1992. The wording of die proposal was kepi deliberately 
vague to avoid the risk of a new generation of products 
filling the gap left by controls on spe'tfic substancr.s. 

However, the main target of the re~lation is the beta 
agonist, clenbuterol. This compound i> a smooth muscle 
relaxant used legitimately in treating respiraeory dist.es 
and problems at birth in horses and canle, but given in 
higher coocenlraliom, the compound known as "ar.~el dust" 
acts a.~ a repartitioning agen1. increasing the produc.,•on of 
mmcle al the expense of fa1. 

If an animal is slaughtered soon after treaarnea:t, 
residues cf the compound can be praent in edible tissue. 
The drug ill toxic, causing muscle tremon, palpitations and 
dizziness. Several food poisoning incidents around Europe 
have been caused by these residues, including one in Spain 
in 1990, in which 13S people became iU after zating cows' 
liver. The drug also poses a hazard 10 those using it; deatm 

of dll'ee Irish farmers ~ been allributcd to lheir hlodling 
of tttlled feed. 

In Belgium, it ~ es:imlled m:endy that 80 per cent 
of beef cattle are bHl!ed with illegal growtb-promoling 
substances. Substantial mutets also exist in Spain, 
Germany, Italy, Fnoce and hdaod. A major monitoring 
programme oo the British mainland Im shown oo evidence 
of misuse, but residues have been found in Northern Imb 
canle. 

Cleobuterol emerged as a 8JOwth promoter only after 
the Commission decided to brn duee nabmll hormones 
( oestradiol, testosterone alY. progesterone) and two 
synlbetic hormone analogtJCS (zeranol and treobolooe) in 
1985. The ban tool effect in 1988 despite a report by the 
Commission· s own panel of expedS, which said that the 
bonnooes posed no threat to coosumers. 

However, following legal cbaUeoges by the British 
Govemneot in 1987 and the European animal health 
industry usociatioo in 1990, lhe Commission actnow­
!edged that the ban was introduced for political and 
ecooomic ~m: to curb the grow..h of Europe's beef 
mountain rather lban to protect public health. 

Under the piOllOSed regulation on beta agooists, 
clenbuterol would ooly be .Jlowed for therapeutic use in 
horses and pet animals. Ccillins bas added ac:.aldments 
proposing that the Com1rJssion operate a ~ of producers 
of the raw materials for growth promoters and dial manu­
facturers keep a detailed register of production and sales. 
(Extracted from Chemistry&: Industry, 21 V..arth 1994) 

People, patants •mf hunum genetic diversity 
The Human Genome Organisation ~HUGO) and an 

informal comortium of Nonh American and European 
universities and scientists have set up the five-year Hwnan 
Genome Diversity Project. 10 cost USS 23-25 million. 

Blood, hair roocs al'd oral scrapings will be collected 
from lS.000 people, members of SOO genetically distinct 
human groups acroa the globe who are near extinction. 
Sampling I!~ begun along the Nile, in Soudl-Easl Asia. 
and in awe, though the official project launch will be later 
this year. The ti.uue samples are sen1 to Virginia, USA for 
storage and the white blood cells "immortalized" as cell 
lines in the American Type Oilture Ubrary. Many human 
cell lines already in the collection are under patent applica­
tion. 

Population geneticists and molecular anthropologists 
have long known of the rapid erosion of human genetic 
diversity. For example, 90 of Brazil's indigenous commun­
ities have become extinct since 1900 and over two thirds 
of the remaining 180 groups each have less than J ,000 
surviving members. 

A human genetic hit-list came out or the Second 
Human Genome Diversity Workshop held at Penn Stare 
University, 29-31 October 1992. Among the peoples 
identified for genetic immortalization are the Yukaghir of 
Siberia (about 100 peopfe), the Dorasque of Panama 
(SO people), the Ama7.0n's Akuriyo (SO survivors), the 
Salsia of Taiwan, Samaritans in the Near Ea.~ (480 peopfe 
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left) aod the Delaware and Sarcee of North America ,each 
around 600 people). 

A list of lhe 722 most eodaogeml indigenous 
~unities indude~Africa, 165 groups; Asia. 212; 
South America. 114; Oceania, IOI; North America. 107; 
Europe. 23. 

With money expected from lhe US National lmlitutes 
of Heald! (NIH) and tbe govemmedS of ocher iodustrial 
countries, reseucbefs hope ultimaldy to draw blood 
samples from all 7,000 to 9,000 distinct bmnan populaliom 
believed to exist now. 

A.side from the bane sampling of 15,000 people, tbe 
researchers will collect imer cheek cells and hair roots 
from a many ocher hmnam u possible at each collection 
site, for short-term study. These specimens provide less 
DNA than blood but are more durable. As bmnan blood 
can ooly survive for 48 boms outside storage, HUGO 
(Human Genome Otgaoizatioo) calculates that "One pelSOll 
can bleed 50 people and get to tbe aiJport in one day". 

The profit potelllial in indigenous gennplasm was 
broulJflt bon.e to drug companies this year wbeo 30 people 
in tbe isolated Northem Italim town of Limooe, on tbe 
shore of Lake Ganb, were found to have a unique gene 
that code:. agaimt many canliovascvlar diseases. Swedish 
and Swiss companies and the University of Milan have 
applied for patedS. If lhe gene produces a marketable 
lherapy. big profits are likely. 

The US Patents Office could decide that lhe Genome 
Diversity samples are patentable, without further research 
or manipulation. Such palms may outlive the indigenous 
groups from whom they are drawn. The NIH bas aheady 
applied to patent more than 2,800 genes and DNA fiag­
ments from the Human Ge0001e Project's study of brain 
~. and HUGO teams in F.ogland and Japan plan to file 
for patents. 

Finance allowing, a duplicate of each group's DNA 
wiD be left wilh lhe~r national govemnent or 1 regional 
imtitute. 

The me<. Jng conceded that indigenous people.; would 
get little value from such storages or genetic screening 
l'lervices. The working group concluded that, '7be study of 
the human genome, including elucidation of its diversity, 
should not detract in any way from the need to address the 
health vroblems of the Third '\""/orld, the bulk of wlDch 
could be solved by the wide-scale application of knowledge 
already available; what is needed is the will to do so and 
the commitment of adequate resources." (Source: The 
Gene Repor:, No. 3, 1)'93) 

T••m bulldlng In blou,.ty: Th• ABCP 
lntern•hlp programme 
Most developing countries curreri.ly lack the biosafety 

regulatory framework and appropriate policies to safely 
utilize new and promising btotedinologies. To build a 
sound biosafety regulatory franiework, there is a critical 
need for a pool of well-trained peoole. Realizing this, the 
Agricultural Biotechnology and Sustainable Productivity 
(ABSP) project has sponsored 11n intern:;b9 programme in 
bi011afe1y. 

The fust session of the ABSP bicmfety inlermbip 
progr.unme was orgmill"G from 10 May to 2 July 1993, 
wilh seven paniciparing scieolisrs from Egypt, Indonesia 
and Kenya. 

The main objectives of the intamhip programme were: 
I. Review the amait biosafety regulaliom and 

guidelines, including permit applicalioo procedwes, 
used in the United States and ocher :ountries; 

2. Become familiar and gain "bands on" experience with 
various biosafety mues refiled to the sate baodling of 
tnmgeoic gennplum in labor.ttory, greenhouse and 
field settings including the movement of tramgenic 
seed and plant maaeriaJs; 

3. Develop 3 draft set of guidelines and regulalioos for 
tbt: participants' cOUdries to be used by regulatory 
agencies and policy makers while modifying existing 
or fonnulating new guidelines and regulaboos; 

4. Learn about perceived risks and benefits of a biosafety 
regulalory framework. 
The inlermbip programme conuneoc%d wilh a reponing 

of the biosafety regulatOJy stahlS in their home COUOCJies 
and involvement in the work group activities al the 
USAID-spomoml Latin America and Can"bbem Region 
Biosafety Worbbop in Jamaica. The worbbop provided 
ioterm with theoretical background on various issues 
reganling the safe use of biotechnology and the opportunity 
to interact with scientists and regulatory persoos who have 
a broad ba.'le of experience in the area of biosafety. 

Additional infonnatioo oo the ABSP idem.Wp 
progr.un.'"De may be obtained from either Bruce Bedford or 
Karim Maredia, Department of Crop and Soil Sciences, 
Michigan Stare University, East Laming. MI 48824-1325, 
USA. (Source: Bi?Link. 1993) 

Blnphere pro/flCt l'WIChlJtl mt1Mon11 
A long-term scientific project in which researchers 

have been living inside tbe world's largest closed eco­
logical life-support system bas paned a significant mile­
stone. The Biosphe!'e II crew completed its two-year 
mission in September 1993, successfully sustaining 
themselves and approximately 3.500 species of plants and 
animals without using toxic pesticides or chemical ferti­
lizers. The ex~ment is the fust pha.~ of a 100-year study 
of the interdependent ecology of Earth. 

Biosphere II, built between 1987 and 1990 near Oracle, 
Arizona, makes extensive use of computer systems for 
administrative support, communication, and monitoring of 
ambient conditions (Comput~r. May !989, p. II). Except 
for personal and scientific journals, and the Biospherians' 
library, the eight-member crew operated virtually \\'ilhout 
paper. 

While the nearby Mission Control building received 
electrical power 6un the local utility, the biosphere itself 
used power generated from natural gas at a separate energy 
centre. The centre produced enough energy to heat and 
cool the biosphere and even to sell some exces.• power to 
the utility company. MOR!over, project officials report 

that the Biospherians recycled I 00 per cent or the ttuman 
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and domestic ammal wares md 100 per cent of the waler 
in tbrtr environment. (E'ttncted from Compra~r. October 
1993) 

Scientists Join wol1d gen.fie ll'SHl'Ch pool 
Chinese scientists hope to find genetic infonnllion dJat 

may lead to lhe treatment of lbousaods Gf bemlilaly 

diseases m well as ~ and heart problems. 
The National NllURI Scieoce Fouodalioo of Olina Im 

decided to join riltematiooal efforts to study Ille bmnan 
genome in order to analyse the total ct.omosome content 
of human genetic material 

By launching Ille "China Human Genome Project," Ille 
Foundalioo bclpes t~ obtain a completr data bank of genetic 
information which will heir Ille early diagoom and 
trcalmeDt of more than 5,000 hereditary diseases. 

'The Chinese accouo1 for more than one fifth of the 
world's p.JllUlation, and the country Im 56 ethnic groups", 
said a FtJUDdation official. '"Because of Ibis, no one can 
claim to have established a cooiplete data bank of human 
gmetic: information without a thorough study of the 
~se human genome." 

The studies of the Cllioese genome will focus on: 
- The collection and preservation of the genomes of 

ten ~ edmic groups. 
- The development of new tecboology fo.- the study of 

local mutatiom, large-scale separation of DNA 
fragments and the structme of genetic banks. 

- 1be genes liable to cause diseases peculiar to 
Olina 's ethnic groups. 

(Source: China Daily, 29 June 1993) 

Br.-ca Germplum Bank 
A Brossica oilseeds gennplasm bank will be esta­

blished at Agriculture Canada's Saskatoon Research 
Station. About 800 Brossica lines will be moved &om the 
present seed bank in OUawa and comolidated with the 
several thousand lines already in storage as part of 
Saskatoon's canola breeding activities. 

This change is the result of decentralizing Canada's 
national seed bank collection, to locate with the major 
breeding programs of specific crops, i.e. caoola in 
Saskatoon. Funding for this initiative is from Canada's 
Green Piao Program. The conservation of crop lm.:eding 
lines for future generations is a component of this plan. 

1be first job will be to produce seed of each line in 
order to have sufficient seed for field testing. 1be second 
job will be to evaluate all lines under field conditions in 
comparison to Canadian varieties adapced to Western 
Canadian conditiom. The final task will be to describe the 
snccessful lines and enter them i,.o storage at rhe 
Sa.uatoon Station for use by canola breeders throughout 
Canada. Ottawa will mnain as a backup to Saskatoon. 

For further infonnation con1act: Dr. Gerhard R:ikow, 
Saskatoon Research Station, Tel.: (306) CJ75-7014. (Source; 
Tht AgBiottch Bullttin, Vol. I, No. 2, March/April 1993) 

B. COUNTRY NEWS 

Brazll 

Biotechnology Centnt of the Butantan lnstnute 
1be Bioteclmology Centre al Butaotan Imtitute, 

Slo Paulo, Braal, CCJOCeblntes its efforts in the develop­
ment of tecboologies f« the productioo sector of lhe 
Imtitute itself. Its main activities are: the productioo of 
aotiveooms and aditoxins in an eodORCI plant systrm, 
which baodles 400 litres of plasma per IUD; lbe mam1factur­
ing of bacterial vaccines (dipbdlefia. trtaous and pertussis). 
Some~ under development are: Ille production 

of a vaccine for meningitis B, and Ille transfer of cholera 
toxin epitopes to SalmoMlla for lbe productioo of a 
vaccine. The Ceolre also ~ albumin, enzymes and 
other proteins from human placenta. and moooclooal 
antibodies in large scale. Together with the University of 
Slo Paulo, a Ma,,ter's degRe in Biotecbnology is offered. 
(Source: Boldin dt Biottcnologicia, Vol. 10, No. 3, 
December 1993) 

Csnads 

Dechlottnallng bacteria 
Canadian Biottch Nn¥s reports that the University of 

Torooto research group bas identified declorinating bacteria 
oonnally present in pulp mill treatmeol systems. They 
intend using these bacteria to improve the treatmeDI of 

'waste from pulp and paper mills. Many mills have biologi­
cal treaanent systems and elimination of orgaoochlorines 
&om mill effluent is known to occur. What the Toroot1J 
researcbe1S have done is to isolate thRc species of 
bac:teria---Ancylohacttr acquaticus, a Pseudomoou species 
and an unidentified metbylouophic organism-from a pulp 
mill's biological treatment system. These organisms break 
down simple cblorinated substances. lbey found that there 
were I 00 times more bacteria in the treatment system than 
in the influent river. Two of the isolates were found in 
abundance in the mill treatment system, but not in the 
river. lbey mend using these isolates to improve treatment 
of organochlorine con1aining wastes. 

Further details can be found in a paper by G. Allen, 
R. Fulthorpe and S. Uss in the Canadian Journal of 
Microbiology. (Source: Australasian Biottchnology, Vol. 3, 
No. 6, December 1993) 

Chins 

Amg11n In Chins 
Amgen, the US biotechnology company, ha.'l opened 

offices in three Chinese cities, Beijing, Guanp.hou and 
Shanghai, to provide promotional and technical support 
for saleir of the company's pharmaceuticals products in 
China. The company, which established Amgen Greater 



Genetic Engi~mng and Biouclmology Monitor, Vol. I. No. J (1994J 

~in Hong Kong in August 1992. claims to be the only 
biotechh~ogy company actively openling in China. 
(Source: Earopean Clrnnical News, 21 R.'bruary 1994) 

BlolfJchnologlcal coopetdon .,,,..,,.,,,,,. 

slgMd """ cw. 
The involvement r.f CUbao orgaoizatiom in exporting 

Cllinese medical products to Latin America is immioed. 
This WU stated in Beijing by puticipallls in a joint meeting 
on cooperation in the sphere of medical products and 
biOlecboology. This intellioo is~ in one of lhe 
five accords lbal were signed by the two coadties on 
2 February. Another two accords were signed on 
1 February. 

Jose Luis Fernandez. bead of the Cuban delegalioo to 
this bilateral coofereoce in Beijing, also stated tbal this 
cooperation will rmdt in the aealion of new Cuba-PRC 
joint enterprises in the medical and biocecbnology sphere. 
In the specific ca,,e of the Cuban Immunology Testing 
eer.te, one of the agn:emeots signed includes plam to 
produce bioleclmological equipment and reactives. (Soaroe: 
Havana Radio Rel:elde Network, 2 February 1994) 

Anti-cancer vaccine: hutnM1 trl•l9 In China 
A vaccine that preveiis infection by virus implicated 

in a common Asian cancer Im been tested by German 
scientists in China. Although other countries, including 
Britain, have developed vaccines against lhe Epstein-Ban 
virus, this is the first trial on people. 

The Epstein-Barr virus is present in about 9S per cent 
of adults in dJe world, and is believed to be a key causal 
factor in certain types of cancer, especially nose and throat 
caocer which each year kills 40,000 to 50,000 people in 
Asia. In the West, the virus causes glandular fever (infec­
tious mooooucleosis), a 'Ou-like illness which. dlougb 
usually mild, can sometimes be incapacitating. 

Hans Wolf of Regemburg University in Gennaoy 
reported the Chinese trial of an anti-EBY vaccine at a 
rece~ intemaliooal meeting in Aanecy, France. Out of nine 
children given the vaccine, siJt were protected against 
natural EBY infection over a 16-moatb period. However all 
I 0 children who were DOC vaccinated were infected. 

1be Gennan-Clllnese group tested their vaccine en 
lmmam before testing whether it could protect animals 
from infection, a choice rbat raised a few eyebrows at the 
Amecy meeting. Wolf defended Ibis by sayiny lhal animal 
resl.'I do not reliably predict how an anti-EBI vaccine will 
perfonn in people. When questiooed about the ethics of lhe 
trial, Wolf said: "I am DOC using the Chinese as guinea 
pip. This is a Olinese vaccine and it was approved for 
human trials by a Chinese elhical committee". 

1be vaccine used in this trial was made in Ollna from 
a prototype designed by Wolf's group in Gennany. It 
consist.• of a vaccinia virus genetically engineered lo 
produa- an EBY protein called IP 220-340. The vaccinia 
virus multiplies in the body, continuously releasing lhe 
immunizing protein. The British vaccine uses the same 
protein but without a virus "carrier". Presumably, it wil! 

need to be coupJed to ID immUDMtimulaliog ".tjavmt" 
subslaoce to produce strong immunity. 

Wolf notes lbal "one ldYaotage of womng in 01ina is 
that lhe Olinese live with the comtad dftat of EBV­
induced caocu and despenldy need a vaccine against it". 
But not everyone is coovioced 11111 the vacciDe is effective 
against caocer. Gay de The. a viral epidemiolopa at lhe 
lmtitute Puteur in Paris, is sceptical about an aoti-EBV 
vaccine protecting against caoc:er because the virus is only 
one factor cootn"buting to the cmeae. Salted fish io lhe 
diet, for example, is also known to play a role. De The also 
says lbal the vaccine's aoli-caoccr poteDlial will take 
decades ~o ble&'SUle. (Soun:e: New Scienlist, 1 Mil!' 1993, 
p. 16) 

WHO Mlv°""'9 ualng Qlnghanu del'lvaflws 
for tnlllada ltMtmMI 
According to the World Health Orpnizalioo (WHO), 

the malaria epidemic is now spread over more than 
100 oalioos with 270 million people being infected, and 
each year the disease incidence is expected to reach 
110 million cases while more than I million people will die 
of maJar.a. Unlike most high incidence are• in the world, 
where Plasmodi111n falcipanma are resistad to chloroquine, 
Plasmodirun falciparum obtained from South Cllina, Soulb­
Eat .Asia. South America, and Africa are resistant to 
sulfadimetboxioe (SDM) and pyrimetbamine. S~ 
plasmodia are found to have gradually aJcapted 10 lhe 
cbemically-syntbesiz.ed chugs, the world i.~ tumng its 
attention to chugs derived from natural plants, such as 
Qingbaosu (aJt£aonuin) and its derivatives-artetber, 
artcmelbert. artesunales-wbicb were recently developed by 
Chinese researchers. Results from clinical trials conducted 
in Olina, die Netbedaods, Viet Nam, Nigeria. Kenya.. and 
Papua New Guinea indicated lhal the malarial infection 
mortality went down from 20-30 per cent to 10 per cent 
when arteafVIJin and its derivatives were used instead of 
coovalliooal Jrup. The Developmeu and PlanniiJg Agea;;y 
of WHO and die World Bank have jointly advocated lhe 
further development of lhe lblee arteannuin derivatives. 
(Source: Chinese Science News, 19 May 1993) 

Costa Rica 

c.ll and llol.cular Biology ,,._arch CMllW of 
,,,. Unlwt'81ty Of eo.ta Rica 
The Cell t.nd Molecular Biology Research Centre 

(CIBCM) was established i.1 1977 as a new inter­
disciplinary organizational model tu gather researchers and 
eqw?fDent from several schools and depanments of lhe 
University of Costa Rica. 1be model has proved valuable, 
as CIBCM has grown from ar, initial staff of 10 to more 
rhan SO member!. It i,, now coostiturtd by 12 senior and 
13 junior researchers C0111ing from the Schools of 
Agronomy, Medicine, Microbiology. Biology and 
Chemistry. With the support of 2S recbnicians, usistams, 
uodergraduale and graduate studetis, this ljl'oup conducts 
22 research projects in Ihm! main areas: Molecular Biolo~y 
of Plants and its Viruses, Human and Animal Genetics, and 
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Immunology mcl lofectiom Diseues. Projects in these 
areas include: genetic variability md cbancterizllioo of 
plaol populaliom, molecular and epidemiological studies of 
plant viruses in major !>me and export crops. and plad 
mmfonnatioo for virus resimnc:e; chromosomal locali­
zation and molecular sbldies of two bumao ioberiled 
disease and genome orpoizalioo studies in eukaryotes; 
sean:b for anti-viral activities in nalUnl proch:cs (in 
coopenlioo with INBIO) and stucfies of the immune 
tespoost to bo~ leutosis and immunodeficiency virmes. 

Projects are being cooducted in cooperation with 
research groups in the USA and Europe, and mOle than 
two thirds of the Centre's budget comes from fomgn 
funding. An iMpo1tan1 activity of CIBCM is the organi­
zation of regional and inlemaliooal comses and the training 
of ,raduale ~ from Latin America. 

CIBCM is an Associated CeUJe of the lnlemalional 
Cemte for Genetic Engineeril'~ and Bio·edmology 
(ICGEB), is a member of the Latin American Plmr 
Scieoces Network and is an active participlnt of the Latin 
American Bi~ and BioteclDology Networks. 
(Source: Bolerin de Bictecnologicia, Vol. 10, No. 2, 
December 1993) 

Denmatlc 

Dsnt9h Blotech Cenn 
Deomalk ~ planning to set up a biotedn.ofagy resean:b 

centre, which it hopes ultimauly could become a leading 
unit in Europe. 

Initially, lhe publicly-funded centre would aquire 
capital investment of arovnd $30 million and money for 
running costs of aroomd $18 million a 7ear, which would 
initially come from cbe D.misb Government. In the long 
tenn, total investment could exceed $1 billion, with funds 
&om member States of the European Union. 

The p!'O!)OSed centre bas the backing of bioeecboology 
companies in Denmark and neighbouring southern Sweden, 
t'1ough l~y do not intend to fund it diiecdy. 

The idea for the centre, which would be located in 
Copenhagen, fits in with suggestiom by some leading 
researchers in cbe Euaopean Union that centres of scientific 
excellCIJCI! should be es1ablished within che Union. DSM 
proposed lut year that the Netbedands should have a 
European research centre for fine chemicals. (Sol!rce: 
Cl1emkal Marketing Reporter, 24 January 1994) 

European Community 

Blofuel• dlrectl'19 tu:celM•tn 
The European Partiameri (Strasbourg. Prance) last 

week adopted the European Commission's proposal for a 
biofuel di"ctive that would cut excise duties on biofuels 
such u methanol, ethanol, and ve.table oils by about 
90 per cent. The directive now goes before the European 
Council of Ministen, which should pus it by year end, 
~russtls sources say. If chat happens, the directive would 
most likely bec<>me law in the European Union by mid­
I 99S. The Commission says thal using crop-derived bio-

Page 16 

fuels imtead of diesel fuels and psoliae in motor vehicles 
would cut 'lebicle emissiom substantially and would help 
absolb some of F.urope's severe agricultural oversupply. 
(Soun:e: Cltmtical Wttk. 16 Febnaary 1994) 

The PfOPO••d bloclfMI dbcflw 
The F.mopean Coounmioo Im recmdy published a 

proposal for a new diRctive inlended to eslablish a single 
market in biocidal procloc:ts. The proposed dil~cth-e aims to 
iDlroduoe a bmnoniJJed scheme for allowing biocidal pro­
ducts OD the market. It is one of a number of single nwket 
dim:tives aimed al setting Community staodanb bmed OD 

a high staDdanl of protection for people and the enviroo­
meot. If adopted it would inevital:>ly involve some barmoni­
zalioo of emting anaogemetn m individual member 
Stales. 

In the proposed ditectivc the teJm biocidal product is 
delined very widely; in essence it covers any substance or 
product tbal lilis harmful OI' unwanted orpllislm. The 
detailed definition as it appears in the draft diJective is set 
out below. It ioboduces a key distinction between the 
formulated biocidal product as supplied and its active 
substance, that is, the inFCfient that gives the product its 
biocidal actim. Around 400 active substances are thought 
to be used in biocidal pioducts ~Y m the Commumty 
market. 
The~ diRctive oo biocidal products follows in 

the wake of Community agrmnent on a unifonn approach 
to che CODUOI of agricultural pesticides as set out in the 
Plant Protection Products Directive. Some of the active 
substances used in biocides are also used in plant pnKCC­
tion products, and biocidal products such as rodemcides, 
imecticides, avicides lDl molluscicides will be essentially 
the same as their plmr protection product equivaleta. 1be 
proposal on biocides is modelled on the Plant Protection 
Produas DiJedive which bas aheady been adopted. 1be 
SC'Jlle of biocidal products coveml by the proposal extends 
to, for example, household cleaners for wlucb gennicidaJ 
properties are claimed. 1be proposal, therefore, raises 
important issues on the natme of tt.e controls that are 
appropriate to such a wide diversity of products. 

Negotiations are likely to SWt in cbe second half of 
1994 ar.d apeemeot is by qualified majority voting. 
Following the Maastricti apement cbe opinioo of the 
Eufopean Parliameat will also be infJueolial on the eventual 
outcome. As the proposal is complex and ambitious, agree­
ment is perhaps unlikely until 199S, with implementation 
ir. 1996 or 1997. 

Whatever the details che final outcome will, of course, 
be important to manufacturers, suppliers and users of 
biocides. Industry sectors affected by cbe proposals have 
rip.ly been actively lobbying, either directly or via cbeir 
national and European trade associations. 

Detailed defioitit>n of \.iiocidaJ products: 
- Biocidal products are defined as "active substances 

and preparalionr cootainiog one or more active 
substances, put up in the fonn in which chfoy are 
supplied to the uter, intended to destroy, deter, 
render bannless, prevent the action of, or otherwise 
exert a controlling effer,t on any harmful organism". 



- Active ~ are defimd ~ "substlDCCS, fungi 
and micro-orgaoisa including viJUses having 
geoenl or specific action oc or agaimt harmful 
organ~". 

- Planl protection produc1s and other biocides lhat are 
alttady ::overed by Community teqoiaemeots are 
excluded from scope. 

(Extracted from: Chmtistry & lndllstry, 21 February 1994) 

EU Council foT ,,...,. .. on planlS and anlma/9 
On 7 Febmaty, the EU Council of MinisteJs decided to 

adopt the so-called "directive on legal protection of 
biOlecbnok>o,ical inventions" (after having voted on a 
"common pusitioo" on 16 December 1993)-but only with 
a very baR majority. Demlart, Spain and Luxembourg 
voted agaimt; Italy bad strong doubts. lo Ibis directive 
rateots on p1anls and animals are basically acx:epted. 
Human genes and genes of plants and animals shall also be 
subject to patent claims. According to the diJective, every 
living being-all of life-is viewed as "biological 
ma1erial". The common position still bas to be fonnally 
adopted by lhe Parliament. 

As a rault of lhe stroog opposition to patents on life 
in lhe Parliament, the Council took up one additional point: 
the so-called "Canner's privilege" shall be guaranteed-in 
a very narrow scope. European farmers shall be allowed to 
use part of their crop as seed for lhe next year, even if the 
crop is patented. "Ibey have t" use it exclusively for their 
own purpose though; they canoot u.cbange it with olher 
farmers. For animals lhe fanner's privilege does not hold 
(so that fanners will have to pay royalties for each calf 
from a patented cow). The equally important "breeders 
privilege", which would allow breeden to exc:baoge seed 
for breeding purposes, was not taken up in lhe common 
position. Thus, the free exchange of seed and genetic 
resources, which is lhe very base of traditional breeding, 
will be severely limited. 

In two olher international traties lhe pateDl issue is 
playing a crucial role. The finally signed GA 1T treaty 
implies that the patent system of Nortbem couotries shall 
be imposed oo all countries (so-called ''Dunkel agree­
ment"). Regarding the ratification of the Biodiversity 
Convention, the EU Council decided on 26 October 1993 
that the EU member States shall only ratify this Convention 
together wilh an "iderpretative statement". This statement 
buically says that genetic resources of biodiversity (of 
third world cou11ries shall be patentable. (Source: Mail out, 
No. 19, February 1994) 

Progreu In Fourth F,.m.worlc Prog,.m,,,. 
1be Founh Framework Programme is the European 

Union's overall plan and budget for science and technology 
in the period 1994-1998. 

This Programme is currently in the process ..,f discus­
sion and approval by the European Council and Parliament. 
The discussions have now reached lhe "Common Position" 
stage al which the Council and Commission agree on lhe 
programme cortent and budget. An overall budget of 
12 billion ECU has been proposed. Tne a~d document 

will uow be put befOR lhe Fmopeai Putimelll for ilS 
appl'OVll. It is hoped lhll this proposal CID be obtained 
before the padiamelll is dis.dved prior to the 1994 
electiom. 

If lhe Programme is DOl approved before lhe ammt 
Parli~ is dissolved. tbele is likely to be a long clday in 
starting the individual R&D Prognmmes. 1be Life 
Sciences componed or" Actioo" of lhe Programme comistl 
of the Biotechnology, Agro-lodustty and BiCHDedical SAT 
activities. According to lhe Common Position documeol, 
the Life Scicnoes will receive 1.572 million Eal or 
13.1 per cent of the funds. 

The area of biotecboology will receive 552 millioo 
EaJ, a sigoificaot inaeB oo die 186 million ECU spent 
in lhe lbjnl Framework Programme. Thl: priority arem for 
R&D are: 

- Cell factory (ie. productioo of substances by cells); 
- Plant molecular biology; 
- Genome sequeocing; 
- Cell communication in neuroscieoces. 
A lower level of fuodiog of iesean:b on ocher topics 

will also be included. The Bio-medical and Health 
Research Programme will receive 336 million ECU. The 
priority areas are: 

- AIDS and cancen; 
- Aoti-vinl drugs and vaccines; 
- New clinical tests and trial models; 
- Brain research. 
Agriwltme and Fisheries will ~ceive 684 million 

BaJ, a significant maeae oo the 486 million ECU spent 
in lhe Third Framewcnt Programme. The priorities are: 

- Integrated production and proc:essing cbaim; 
- Scaling-up and dowostream processing; 
- Generic sciences and advanced technologies for 

nutritious foods; 
- Agriwltme/fisberies/foratry and rural development. 

(Source: Irish Biotech News, January 1994) 

EP ._,.,.. hopN of •nff-blotwl• loblly 
Opponents of the EC's coouovenial biofuels dilective 

are picking up lhe pieces of their long-fought campaign, 
after a flmry of European parliamentary activity dadled 
hopes lhat the issue would go away quietly. The full 
plenary session of Parliamem, which passed the draft 
legislation, also overturned amendments won only two 
weeks earlier from the EP's economic, monelary and social 
affain committee. 

The 18-montb deadlock al EP committee level was 
overcome in late January, and the proposals ~turned to the 
Parliament with tbRe key amendments: lhat measures 
should be optional for each country rather than mandatory 
across the Community; the tax break pined by men of 
biCMlerived fuels should be SO per cent of current fiscal 
takinp, rather than the 90 per cent propOled by lhe EC; 
and industry should be protected via a provision lhat any 
producer supplying die sublidi:zed market could not in the 
same year parlicipare in lhe free market. 

Of these, "Illy lhe finl survived the pa:;sing of the EP 
plenary session, leaving battle-weary opponents wondering 
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what Ille lat 18 moodls of c:osdy procedure am pain­
staking lobbying have br¢'1 all about. Now, only a failure 
by the council of final''"- minbters to maoimously mbber 
stamp Ille proposals stands between Ille opposing lobby and 
defeat. In any case, the dimirrishmeot of the proposals to 
optional rather than mmdalory status effectively remo..es 
most of the llllicipaled mimterial opporitioo. (Soun:z: 
EurOfWon Clwnical Nntn, 28 ~ 1994) 

ThtN mows to boollt blotech 
Europe's biosc:ieln community bas staned 1994 in a 

better position than it may bPt adicip.oted, following three 
1993 ye11-eod moves by the European Uoi(ID.. The EU's 
Counc::il of Ministea (CoM), which COOlains a ministerial 
~ve from each of the EU's 12 member cOUdries, 
rejected a prorosal from the EU's European Comm•ssioo 
(EC). the EU's civil service, for a seven-year ban OD the 
sale of bovine somatotropin (BS'J). Also, F.mopean tJade 
ministers, sitting in the EU's Iotema1 Mark.et Couocil 
(IMC), have drafted a proposal oo new plleol rules to 
protect bioteclDological inveuiom in Europe. And. finalJ 'i, 
officials at the EC amended a proposal to regulale novel 
foods a!Jd novd food ingredienls lbat COOlain genetically 
modified compooenlS. (Extracted from Bio/T tthnology, 
Vol. 12, Mardi 1994) 

Rn land 

Fln,.nd COM/dMlng ,.,...,..c/'Jng bloffleh ruin 
A new far-reaching law to regulate all mpe<:ts of 

Fimish biotedmology-including medical. agricultural, 
environmeolal aod industrial applicllioos-bal been drafted 
by a special working group appoinled by the Mmisb 
P .uliameot. The so-called Bioeecbnology W Olkiog 
Committee (BWC) receody presented its fint dnft of the 
new law to the Ministry of the Pmimnment (Helsinki). 
The evedUal law will litely not conflict with European 
Community policy OD bioteclmology. Though Finland is not 
an EC member, it is presently applying for such member­
ship. 

The BWC noted that Finland bas 70 orgamzalions­
OOth public and private-actively pursuing biotechnology. 
Their main focus is on plant and animal research, with the 
main players being the wood-processing, waste~. 
and food industries. An increuing number of medical­
biotech finns are being established, however, particularly 
in the area of ~ditary disease and vaccines. 

The BWC has recommended establishing a permanent 
Gene Technology Authority (OTA), a supervisory board 
that would operate as an i&Jependenc body within the 
Mirustry of Health and Social Welf• (Helsilti). The 
GT A would have broad powen of supervision to make 
biocech organizations accountable for their .actioos. Each 
organii.ation conducting biotechnology raean:h would have 
to inforr.1 !he GT A of all ongoing and planned activities. 
The GT A would assess this research, as well u its impact 
on society and nature. 

Pog~ 18 

The BWC ptoposes two le~ls of rcgulaboo for 
biocedmology experimeutalioo IOd productioo. The liln is 
to mike it emu for orpnizaliom to conduct "legitimlle" 
resean:b projects. while curtailing them from cooducbng 
"ambiguous" ~jccts. Far levd I acti~ties. orpnizalioos 
will need to notify audlolilies of their wort. but authority 
approval of new projects or changes to exisliog projects 
will be YiltuaOy mtomalic. Public bearings for level I 
activities will not be oeces111y. 

For level I! 3Ctivilies. public bearings will be held in 
the eveot lhat lhe 8C1ivitics involve ir..uaHllliom tbal require 
approv-.. .1uder emi.aioo-<:oolrol laws. Ideally, the waiting 
period between organization ootificalioo and authority 
approval will be tine moodis. 

The BWC pniposal calls for a central ttgister of all 
level I and level II activities. After the proposal receives 
Dpt &om inlelat poops. however, Ille betting is tbal Ille 
ttgister will CODllin only level II activities. 

The BWC proposal bas a good c:bance of becoming 
law by lbe beginning of 199S. (~: BiolTttlurology, 
Vol. 11, December 199]) 

,,.,,,,,.,,.,, ptOWn plDliW:tll potatt»ll ,,,.,,,., 
rllU ... 
Crealing pladS resistaot to a large spectrum of viral 

infectiom ralber than to a single vims is eucdy what 
Finoi.sb and F.stooian iaeardlea arc trying to achieve. 
Their idea is to aeaae transgenic plaDls incorporating 2 '-S' 
oligoadeoylale synlbeta.1e, a protein prochlced by mammals 
in te::')(JllSe to viral infectiom. 

When activated by doublt-sttaoded RNA, the most 
frequeody found rq>licalive fOIDI of viral RNA, this 
enzyme acts u a catalyst in the polymerization of ATP 
[adenosine uiphospbale] imo 2'-5' oligoadeoylates. ln tum, 
these oligooucl~des go OD to activate the eodoribo­
nudeue, RNase L. 

Mart Saanna (Biotedmology Institute of Helmki/ and 
bis colleagues have ttansfonned pocalo planlS, Tia Agro­
baaerium tumefacims, with the c-DNA [compll!inentary 
deoxyribooaclac acid] of the rat's 2-'S' oligoadenylate 
synthetase gene. These planlS, planted on small parcels of 
fannland, wett inoculated with potaao ~ X (PVX). In 
three of the clones teared, no vUal particles were detected. 
The virus wa detected in the luberaJles and leaves of the 
other clones, but in two cases, in concentralions below 
those found in noo-transformed control plants and in 
transgenic planlS expressing the capside potein of PVX. 
These results would suggest tbal a mammal protein can 
protect poca10 plants from infection by PVX. Is Ibis 
protection equally effective against other RNA viruses? 
And is it, as in the case of mammal.::, general and non­
specific? These are questions currendy being ~sed by 
the resean:hen. 

For more information, contact Mart Saanna, 
Biotedmology loslitute, P.O. Box 4,, K::..vaamokuja 3A, 
00014 Helsinki Univenity, Finland. (Source: BIOFUTTJI!, 
November J993) 
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France 

F1'811ce com11ders comprehensive bioethics 
legislation 
Prompted by the serious ethical aod policy dilemmas 

raised by new biomedical tecboologies, France is consider­
ing a comprebemive set of regulaliom iDleoded to "emure 
the inviolability and inalienability of tD; bumao body". At 
time when tlr. Unitd Statet continues to react to bioethics 
dilemmas on an ad hoc bidis, 118.s Freocb legisJation 
represed.t a cona'Jted effort to ensure that R-'.ieral public 
policy keeps apace with technological developments in 
g!neti~ aiJd ~. 

The propost.-d legislation strongly condmins "my 
eugehic practice teodio~ toward lbe selectioo of lZ.>e genes, 
the sex. or lhe physical O£ cxial traits of bmnao b!ings". 

Appearing at a Suffolk University Law SdY.iol sym­
posium on biomedicine aod the law, Justice N'1Clle Lenoir 
said that medical interventions should be restric:ed to cases 
of tber.q:;eutic necessity. 

If thi'I legislation is approved teproduebve lecbno­
logies !:adl as in litro fertilization and pre-impbnfation 
enmryo ~lecti<Y.i \l'!ould be allowed only ~~cases of infer­
tility or when ~ offspring '.lie at bigP risk for serious and 
incurable genetic diseases:. The techniques could DOl be 
used to de1enaine a cbild's sex or llther non-medical 
cbaracteristi~. Similarly, gf'.i1e modificatiom would be 
pennitted ooly for life-threatening genetic conditions. 
Genetic irierveotiom prompted solely by social c.ooven­
tioos would be outlawed. 

The starute would also outlaw the sale of human body 
parts and products. Sperm and egg donors would be barred 
from receMng payment, and the donatiom would have to 
be anonymous in all cases. All contractual reproductive 
arrangements, such as surrogate m~ or the sale of 
embryos, would be outlawed. Patents on oumao genes 
woulu be prohibited. 

The proposed French legislation also addresses the 
problem of genetic discrimination. If passed, it would 
prohibit prospective employers or insurance compar.ies 
from using the results of genetic testing to screen job 
applicants or assign risk categories. (Source: gmeWATCH, 
Vol. 9, Nos. 3-4, January 1994) 

Gennsny 

Germany•••• control• on gene ex,,.rttn6nts 
Gennany has introducoo a new law covering research 

in genetic engineering, overcoming a threat &om the left 
wing of the opposition Social Democrats to block its 
pa11Sage through the Gennan Parliament. 

The law eases procedures for the authori1..ation of 
genetic experiments. In particular it reduces substantially 
1he amount of paperwork required for no-risk and low-risk 
genetic experiments, long considered a powerful disincen­
tive for the development of biotechnology and genetic 
engineering in Germany. 

The Social Democrats (SPD), concerned that the law 
would reduce public accountability, has demanded more 

comroi of genetic experimenls. particularly fO£ field 
experiments with genetically modified organisms wticb 
may now proceed without a public bearing, but 
14 proposed ameodmedS were ovenuled by their lll(1e 

comervalive colleagues in the SPD-led Landu, v.ilo sit in 
the upptt house, and who voted with the Government. 
~Source: Notari!, Vol. 367, 13 January 1994) 

HoecMt ,,,., ,.,,. tleld _, 
Hoecbst bu applied for pennissioo t<' cooduct its first 

field tests with genetically engineered pllldS at four loca­
tioa& in Gennaoy be-tween MAy 1994 and October 1996. 

Tests wi1h maoipo1ated maize and npc-seed me to take 
place near Lingeo. Mainz, Aogsl>Mg and Godra. Aceotding 
to Hoechst. the tests me to facilitate the widening of 
applications for its br.>ad-spectrom herbicide Basta. A gme 
introduced illlo the pladS is designed to make these 
resistant to Basta. 

The Hoechst launch, like all ~vious attempted field 
triaP.s with geoetically manipulated plants mcl organisms m 
Germany, is expe<.ted to face opposition from enviroo­
mer.tal groups. (Source: Europ~an CMmicd NA'S, 
1 November 19'JJ) 

Ind ls 

SIHHl9 o; dlsconl 
Even though Indi2 will pm &om the opening of 

markets for its manufactures, many Indians persist in 
believing that the whole exen:i~ is a foreign c~y f.n 

exploit the third w.md. Political parties are pla6.ming 
demC>DStrations and a fanners' protest is gaining strength in 
the southern statr. of Kamataka. The chief miWters of four 
opposition-nm states say they will ask the comts to stop 
the Government ratifying the agreem'!nt. 

Althoogh the Government does not need parliamentary 
approval to sign ~ GA1T Uruguay roond, there are 
several provisiom on intellectual property in the agreen.ent 
that will require legisl:uion on plant breeders' rights, drug 
pateris, copyrigbt and inte6fllled citcuits. 

Some of the opposition t., GA TI is !>3sed on myth, 
some on reillity. 'The main criticisms are: 

- A new copyright law will raise ~ prices of seed, 
and fanm-rs will be forbidden to sell patenred seed; 

- GA 1T will force the Government to cut subsidies 
for farmers' fertili ers. water idl<i pnwer; 

- GA1T will raise the price of drugs. Currently, 
Indian pater.ts depend 001 on the design of a drug 
but on the process by which it is made, so com­
panies have devised alternative processes to manu­
facture drugs still under patent internationally. These 
drugs sell in India for as little as one-tenth of the 
world price. GA1T will oblige India in future to 
give pateflS for the drugs themselves, not the 
manufacturing process, and to extend patent life 
from seven years to 20. This will raise the price in 
India of around 10-IS per cent of drugs sold; 

- GA TI wilJ force India to abandon its subsidized 
ration shops for grain and other basic goods. 
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In a country wbete 73 per cmt of tbe popul31ion is 
rural and half is illiterale, many villagers are none the less 
scared 11111 they will be bit by the impact on seed sales of 
new rules oo imllectual property rigm. Farmers' groups 
in nonb and south India have opposed die Uruguay round.. 
Only in westem India do fann groups see a net advantage 
in the new export opportuni~ provided by GA TI. 
(Extracted from Th~ EctJnomis;, 2 Apri! 1994) 

lndla"tl Plant Bank 
India's Naliooal Bmeau of Plant Genetic R~ 

(NBPGR), ~ in 1976, bas i1s headquarters in 
New Delhi and posRSSeS a network of subsidiary units 
focated in Olher regions where plants an be tested under 
various diffeRDt agricultmal and climatic cooditioos. The 
Bmeau ma.otaim strong linb with other related imtitutes 
in India, such as the lntemaliooal Crop Research Institute 
for Semi-Arid Tropics (ICRiSAT) at Hydenbad, and acts 

as a coonlioaling cenlle for activities in the field of plant 
~netic resources. A computerized databue al the bead­
quaners conlaim ~o-date informalioo on laeal'Cb in the 
field. 

Varieties are prese1ved •here al the haot as seed or as 
plant ti~. which is kept unb" refrigeration until needed 
for propagalioo. At present the bank cootaias over 180,000 
varieties, but & capacity is ammtly being expanded to 
hold up to 800,000 samples. In adJitioo to many types of 
wheat, rice, maize, millet, sugar-cane, potato and olher 
familiar aops, the bank also cOOlllins llUlllCl'OdS tarer and 
lesser known plants. The NBPGR also Im a plaotalion 
where a wide variety of crops are cultivated in the field. To 
obtain its samples, the NBPGR bas built up teams of 
de<ttcated and sbaq:-eyed plant coUectoJs, who often have 
to 10cour remote areas in Indfa and el""eWbere. 

NBPGR scientists are continuall} testing the plants in 
their co!tection for RSistancie to pests and diseateS as w~U 
a.~ for yield, nutritional value and other qualities. Over the 
years lhey have tested and selectec! many varietti that Jre 

now proving to be of immense value ~o farmen, including 
various stJains of tomato, okra, cow pea, gooseberry, pecan 
and mung bean. 

M1m1 of NBPGR 's activities come under the beading 
of technical cooperation among developing countries 
(TCDC). i"or instance, the Bureau worts in close collabora­
tion with a number of international bodies with which it 
continually shares its expertise and research findinp. These 
include the International Maize and Wheat Improvement 
Centre in Mexico, tilt International Rice Research Institute 
in the Philippines, the International Potato Centre in Peru, 
and the International Centre for Agricultural Research in 
Dryland Areas, based in Syria. 

One of the Bureau's most important TCDC activities 
is carrying out gennplasm exchanges with over 80 other 
developing coudnes, including China, Cyprus, Indonesia, 
Iran, Mongolia, Nepal and the Philippines. During the year 
1990-1991 the NBPGR received over 40,000 crop samples 
from 42 countries. Some of the most promising of these 
were varieties of maize from Mexico, rice from the 
Philippines, cutor from Egypt and sweet potato from Peru. 

During the same period, responding to requests from 
48 countries, the NBPGR exported over 2,000 geimpmm 
samples. including wheal, rice, maize, barley, sorglun, 
papaya and Napier grass. 

Oda TCDC Ktivilies of the NBPGR include training 
comses for partic:ipaols from developing cOUdries oo 
genetic resomm mmagiemed. and joint expeditious to 
idenlify aDl collect genoplami. In collaboralioo with the 
lntematiooal Board for Pbol Genetic Resources, sciedists 
from NBPGR have puticipaled in explorations in F.lbiopia, 
Kenya, Malawi, Mali, the MaldMs. the Sadan. 7.ambia and 
ocher countries. 

The NBPGR is fully committed to coutiuoing its wort 
with other developing countties to make good use of our 
precious coOective heritage of planl genetic resources. Only 
by a collaborative effort in this area can we hope to meet 

the agricultunl cballenges tbal the South is facing. 
For further information, pleac COOlaet: National 

Bureau of Plaot Genetic Resources. Pusa Complex, 
New Delhi - 110 012, India. 

lrelam! 

F«IM!tt ,.,._ owr 
From January 1994 BioResearcb lrelnl will oper31e 

within Forbairt. Forbairt is the New Nalicnal Agency with 
responsibility for the development of Irish business enter­
prise and for developing the technology needs of industry. 

It brinp together the functions of EOI...AS--tbe Irish 
Science and Technology Agency. and of the sectiom of the 
Industrial Development Authority with respomi"bility for 
indigenous industry. IDA-Ireland will coobnue to promote 
Ireland a a b&9e for overseas iodusuy. Forbairt is an Irish 
language word meaning "development". 

Mr. Dan FliDter bas m:ently been appoided Ollef 
Executive of Forbairt. The internal organization of the new 
agency will be clarified over the next few lllOlllM. (Source: 
Irish Biot~d1 Nnvs, January 1994) 

Republic of Kores 

GovemmMt snnouncn lnvntmtHJt In blo· 
tllchnology 
The nation's ambition to join the ranks of industrialii.ed 

countries recently received a boost when the Govemment 
unveiled a 14-year plan to spend 16 billion won to help 
develop bioengineering teclmologies. 

The plan, announced by an interministerial committee 
headed by Science and Technology Minister Kim Si-joong, 
aims at emancing the nation's bioengineering teclmologies 
10 the levels of advanced countries. 

The project, code-named Biolech 2000, will be imp.'e­
mented in duee phases. The South Korean Govemm•.:nt 
will channel J 6 trillion won over the next 14 yean towuds 
this goal, with 10.3 trillion won of the funcb coming f·om 
private industry. 

By the time the project is completed in 2007. bio­
engineering wiU have emerged as the major source of •he 
nation's export revenues, according 10 government officials. 
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The project's name itself symbolizJes South Kcea 's llDhi­
tioo to develop bioengineering m one of its tey iudusllies. 

In lbe first plme of the project, which rum through 
1997, the Gcvemmeot will coooemate on production stills. 
lo the second phase, which extends to 2002, most of lbe 
buic raeardl will have been done. lo the final pbae. from 
2003 to 2007, bioeogineering will baYe become one of lbe 
nation's key export ildisbies. 

The Govemmeot estimlleS that lbe global mutet for 
bioeogioeering will gmeralle $100 billioo by the year 2000. 
By m. time, it says, the domestic mart.et volume will ba'VC 
grown to 4 lrillion woo. (&bacted &om Korea 
NB-srmnv, 2S December 1993) 

llexlco 

Resurch In adll8tH»d .,.,._ '*"1e unit In ,,.,.,0 
In 1981 the Research in Advanced Studies Ceo11e of 

the Polytecbnic Inslituf£ of Mexico aealed a Unit in 
hapuato to any out raean:b on planl biology and offer 
specialiml ttaiuiog in this subject. The govemmeot of lbe 
Stale of Gvanajualo domkd 20 bedares, 9,000 m2 of 
combuetioo, a power station and a deep Waler well. 

The Unit is divided in two dtpaibiieDIS: Bioeec:bnology 
and biochemistry which includes I 0 icsearc:bers. and 
Genetic eogineering, with 20 iaeucbers inleP*d in 
multidisciplinary fields. Biotecboology and biochemistry 
researcbe1s SUJdy lbe ideotificatioo of some defence 
proteins that make plaolS raistaal to the attack of insecls 
and fungi; use of Bacillus tluuin1iensis aDd other local 
stmm of bacteria. as well as viruses, fungi and protO"ZO& in 
the produciioo of bioimecticides; sblies on the association 
of myconbiza of some planlS; ba.1ic aspects oo ac1ive r.eD 
wall lnDlpOlt of DUlrieols; isolati1JD and cbaracterizatioo of 
some partiadar proteim and carbobydrates; ideotificalion 
of variom plml subslaDces (medicines, dyes, Oavoms, 
fragraooes) with polelltial iDdustrial use. Genetic 
engineering researchers study the production of new 
varieties of tomalo, potato, tobacco, rice, amaranch, 
asparagus (~ of the transgeoic plants ~ being tested in 
the field); manipulation of geues Iha: encode the synb:sis 
of proteins that inhibit fungal growth; tnmfer of lbe genes 
that encode the synlbesis of the protein of 8. thuringiensis 
with insecticide ~. to tbe genome of diffemK 
crops; studies on genes that encode proteins of high 
nutritional value, such as that of amaranth, and their 
potential use in the genetic tr.msfonnalion of beans, maize 
.00 ot.'Jer crops: also, research is being done on the 
pos.'lible tramfer of articifically-produced micro­
chromosomes. (Source: Bol~tin ck Biotecnologicia, Vol. JO, 
No. 2, December 1993) 

UNAM'• blot«:hnology ln.m&M 
The Research Ceoue \JD Genetic Engineering and 

Biotechnology was created in 1982 by the National 
Autonomous University of Mexico (UN.\M). A new infra­
mructurc including 8,500 m2 of 'omtruclion, was 
inauguraced in I 98S in Cuemavaca. In 1992 the name 

Biotedlnology Jmtilute wa adopted The~ r.:tivities 
~ mainly in dJRe dim:tiom: blsic and applied reseacb 
in ~ such as molecular and cell biology, miaobiology, 
biochemistry. biochemical eogiDeering. immunology. 
microbial ecology, etc.: devdopmeol of new tecboologies 
in dose collaboralioo wida the indmtrial sectOI', to solve 
problems in the aleM of beakb, agricultme, industry and 
the ~ IOd participalioo in lbe tnimng of 
manpower through bigb-quality aesearcb. 

The Institute indudes four deplrtmeols: Molecular 
biology, Biocbemistty, B~ lllld Molrcular 
biology of pbds. At piaaJt 58 iesearcbers ml 45 tecb­
nicUIJ5 ~ WOltiog f.dl time at the l~e. 

Some of the main lines of raeaJdl ae: molecular 
biclogy and bioc;hemistry of baclleria. vinnes 11111 parasites; 
mokcular biology and biotiec:llnok»gy of pbnls; genetics 
and molecular biology of the inleraclioo pln-mkro­
orpoism; ~. functioo and mlllipulatioo of peptides 
and proteins; engineering IOd tecbnology of feuueo1aliom; 
design of certain iodmllial equipmed; mrieval and 
pw:ificalioo of oertaio prockK:b; C'lgiDeering 11111 tedmology 
of enzymes; prospectMs in biotedmology; optimimioo 
and integ;alion of prooesses and prototypes. Techuological 
de~lopmeols tateo by lbe lmailule ae: the uansfer of 
11 tedmo!~ to Mexican eolapMes; WI emymalic 
tecboology for lbe production for semisynlbetic peaicillin 
and oepbalosporim; a process of fenuenlation for lbe 
produt1ioo of xllllhan; two fameolatioo processes for lbe 
productioo of uoioeliular protein from milt serum and 
anocber one from med»ne; a pilot plant to produce 
Sacclraromyca urnisiae for alcobol production; a process 
to produce sweet symps from bycbolysis of lactose; 
emymalic eXlnCCioo of plant pigpleolS. Furthermore, lbe 
Institute bas signed more lhan 45 induslrial agreements for 
tecbnological deYelopneors; bas produced dooed micro­
organisms for lbe production of bumn inlerli=ron and 
iDsulin, md some em:ymes of industrial interest. It bas 
yielded four pateDIS. with 22 me>R in the legal process. 
(Source: Bolnin lk Bivteclurologicia, Vol 10, No. 2. 
December 1993) 

Russian Federation 

W..,.,,, compant.» lnltlale hunt tor Runtan 
mlcrobn 
An increasing rmmber of Western biotechnology 

companies arc awakening to the fa:::t that many instinr.es in 
the former Soviet Union hold significant collectiOM of 
micro-orpnisms that, for the first time, have become 
available for commercial exploitation. At least 
30 collections arc in existence in Russia and lhe former 
Soviet rcpublks with a comb'.ned holding of more than 
50,000 strains. 

One of lhe most innovative holdings in the Russian 
Federation is the Collection of Marine Miaoorg.inisrns 
(KMM) at the Russian Academy of Sciences Far Eastern 
Division's Pacific Ocean Institute ofBioorganic Cllemistry 
(TIBOKb) in Vladivostok. This collection embraces more 
than I 0,000 microbial strains that have been harvested from 
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seas all over the world by the instibde 's own 2.600-ton 
~vessel. 

SeYUal dozeo stnim in lhe lmtitute of Bioorganic 
Lbemistry • s c:oUectioo have been found to oroduce useful 
comooands including llllibiotics (Bacill&S pranilis. 
Sr-q1omyc's pluricoior~scnu). uridUJe...specific ll.'llfAase. 
md ratriction enzymes. 

The largest collectiun of straim in die former Soviet 
Union .-oulcl appea to ~ die All-Russim Collection or 
lr.dustrial Micro-orpni.sms (VKPM) based II !be Scientific 
Rescm:h loslitute of Genetics aod Seleccioo or Industrial 
Microorgmisms in Moscow. It was aeared in 1968 with 
the aim of emblisbiog a mlioml boldiog callR for 
indusuially useful microbial S1nim.. An analogous holding 
of approximallely 8,000 sttaim, the AJl-Rassim CoDectloo 
of Miaoorpnisms. for the SUIJP(y of pare cultures to the 
academi<: sector, was esllblisbed in Pushcbioo, near 
Moscow. CuJRDdy, VICPM bolds approiUmlldy l2.000 
strains nl embraces a range of gmeral-pmpose Vt:Ctors. 

iodudmi lbose based Oil phaaes and plasmids. The collec­
tion also bolds more ma 200 strains or Bacilllls 
tluuin1imsis dial ue dfec:ttve apinsl imec:: pests and 
Wiiber 200 mim selec:red for their oil-degrading pcteo­
mt. In lhe falure, it is hoped to use VKPM m die basis for 
lhe CRalioo or a new Nllioaal Reserve ~ of IBlmtrial 
Microorgaoisms. 

Oda more specialized colleaiom lllso exist. For 
eumple. Vladimir Kume;sov, working at the Stale C..eobe 
for Anribiotia, Moscow, eslablisbed Rossia's first c:ultuR 
coDec:tioo of actinomyme strains tbll procJac:e antibiotics 
and ocher pbysiologicalfy actift c:ompoands. This colleclion 
bas since rtc:eived Uemaliooal status and WIS regisleml in 
1972 in the World Directory of Colkdion.r of Ctd111r~s of 
Microor1anisms. Actinomyc:...~ strains ue also held in the 
Russim Academy of Medical Sc:ieoces' In.Mute for the 
lnvestiption of New Antibiotics' Collection of Miaoorp­
nisms, Moscow. Olber spec:ialiJJed coOec:tions are held at 
the Russian Academy of Medical Sciences' D.I. lvanovski 
Institute of Vuo!ogy (2,800 stnim of vituses), the Russian 
Academy of Sciences' LA. Tuniryazev Institute of Plmt 
PhysiolorY (microalpe), the Russian Academy of 
Sciences· Institute of Biochemistry and Physiology of 
PlanlS and Miaoorganimu (straim of Azospirillum species 
isolated Crom grains in the Saratov regioo), and at least 
another 12 sites in the RllSRan Federation. Further Uifor­
matior. from Anlbony Rimmington, PhD, Cencze for 
Russian and Eat European Studies, School of Social 
Sciences, The Umversity of Binningbam. Edgbaston, 
Birmingham BIS nT, United Kingdom. (Source: Micro­
bioloKy EurJpr, November/December 1993) 

United Kingdom 

Eur0f»9n Sta• cut t'N ,.,,. 
PromiRs by variou~ European Union Governments to 

cut the red tape said to be strangling the commercial 
development of biOled-.nology in Europe are beginning 10 

be delivered. The United Kingdom Department of the 
Enviromnent has published details or its fast-track authori-

Dlioo proc:edme for the field leSling or ,eoetially modi­
fied organisms (GMOs). while Gennaoy Im a new law 
eming the audaorization of experiments in genetic eagioeee­
ing. 

Under the new United Kingdom ndes. industry and 
researcbea pbmiog to field test low-rist GMOs now baYe 
to wait only 30 days after submining their apptiabom 
before proc:eediog with the Jelea.w. Previously. the ~ 
c:edure toot 90 days and aequiaed formal coo.seal. 

The Uoiled Kingdom's fast-uact programme will be 
watched closely ty officials at the Emopem Commission. 
as a similar approach to granling coment could be inlro-­
daced throughout the EU. (Source: ClwnicalWttl. 
2 February 1994) 

BlocRftel ,,,,,,. In UIC cats 
Unilled Oilseeds. a United Kingdom agricubr.11 

coopenliYe, Im lauocbed the UK's fiat klog-term trial of 
biodiesd in ems. 

In a jod project with car m ... factmer Rover- tbn:e 
company vdlic:les will nm oo Novamcs's Dirs~l-Bi npe­
Sttd ester for the next 12 lllOllllB. 1be coopeuliYe hopes 
the results will help peauadc the UK Govenmed or the 
viability Gf the use or biodiesel 

Uni1ed Oilseeds believes the fuel bolds pealleSt 

potential in enviromneolaDy seositive ueas, pu1iadarly for 
use in urban tnmport and boars. If the ~ 
indiaied support, the cooperative believes a smal! l>ioclie2I 
produdioo plant aJUld be set up in the {.,1(_ 

To dale the fuel bas not found favour with the 
UK ~; a RpOlt by the Deparbnear of Trade and 
:odustJy lat year coocluded dial a subsidy of IS p/liCte 
(22 ceocs) would be ~ for biodiesd to be commer­
ciaDy viable. 

A lrial lasl year by Reading Buses proved eec:bnic:ally 
satisfactory, bat COSIS precluded its cooboued use. (Sourte: 
E11r~an Cltmricol Nnvs, 1 February 1994) 

BIA .... to clOH 1"tflchnology ,.,, 
Major cbaoges have taken place at the UK's Bio­

Industry Association (BIA) in m effort to give oecesnry 
suppon for the rapidly expanding United Kingdom's bio­
tec:bnology industry. 

Al an extraordinary meeting held in London recmlly, 
a board of dim:tors of the association was elected 10 

replace the current BIA council. The new board is headed 
by the ~f executive of British Biocec:hoology, Dr Keith 
McCullagh, as cbainnan and is composed of eighr chief 
executive officers of Britain's pioneer bioscience com­
panies. 

The initiative was made to stmigthen lb.: BIA 's 
management sttuc:ture, change its comtitulion, and focus it.11 
objectives 10 adUeve greater effectiveness. Dr. McCullagh 
said. 

McCullagh said, 'The investment gap between Britain 
and lhc United Slates is a major concern. Last year US 
funds invested nearly $2 billion in biotechnology com­
pames. UK investment in bioscience wa., only I 0 per cent 
or this". 



W'llh around 10 new companies going pa1Jtic cm lbe 
Loocloo Sloct Exchange in die pul year and seYaai DIOR 

flotaliom in the offing. the growdl IDll potelllial of lbe UK 
biOleCb iadastry is ooe of lbe most exciting mowanaJIS in 
lbe UK's indmtrial sector for many )"eUS. (Soaroe: 
Mamlfacnui"8 Clrmtist. DeClember 1993) 

United States of Ametlca 

DNA decision 
The US Nabooal lnslilutes of Heallb (NIH) is to 

abmdoo its COllllOYe1Sial 32-moolb pursuit o{ Jl'*lllS fOI" 

bamao cDNA seqaences-fidl OI" partial---wdb &Down 
functions because ii is not in lbe public OI' scienlific­
ioltiesf. 

, do not believe dm paenring a1 this stage promoces 
technology dev~lopment and it may impede raearcb col­
bbonliclos beR aol inlematiooally". says Harolil Varmas. 
NIH dim:tor. -i1Je seqaeoces ll'C pimarily usefal as re­
search toob flllher lbao as c:oaaercial prodacls". be adds. 

William Waldegnvc. UK Scimce Mimta". apptowes 
of lhe NIH decision. believing dial it will eocoar.age fm1ber 
~arch in the atta. 'ihe Medic:al Research Couocil 
(MRC) and NIH paled applialioas were filed in Older to 
protect the iolerests of the UK and US taxpayets. wilb least 
c13mage 10 the inremalioml mm effort in genome 
mapping. which RqUiR:S lhe flee Dow of infonnalioa... lo 
October 1993. lbe UK MRC decided not to file any fm1ber 
palelll l!JPlic.aliom on newly-obtained cDNA sequeoc:a of 
untnown fuoctioo aoless ace~ by knowledge of the 
gene function. 

Since 1991 all the NIH's palml applicaliom have been 
rejected. OppooeDIS argued lbat biomedical iaean:b woalcl 
be hindered if such funcbmenlal parts of liR were subject 
to mooopoly owombip. (Soan:e: Clrlmistry &: lndastry. 
21 February 1994) 

Orpnlc ,.,,,,. face di,.,,,,,,. OWi' MW ,.,,. 

l«:hnology 
Orgamc fanners in the United Slates. who provide a 

small but importanl market for agricultural biocecbnology 
companies. are divided over whet.her to accept the use of 
recombinant-DNA products. 

The debate has i~ensified as the National Organic 
Standards Board (NOSB). lbe advisory panel dlat helps to 
sec Slandanls for US organic farming, prq>ms to discuss 
recommendations on how to treat recombinanc plants and 
pesticides. 

The NOSB is expected to rtcommend either a mora­
torium on the use of recombinant DNA, or a general ban 
that would still allow companies to apply to use individual 
products. But it could also prohibit recoml:::...ant DNA 
products ent~ly. 

Urgency has been given to the Board's deliberations by 
the fact that lhtte pesticides incorporating genetically 
engineered bacteria have recently arrived on the martet, 
and 5everal new vegetables are awaiting regulatory 
approval. 

lo lbe l'niled Slales.. orpoic fiollas ll'C gaenlly 
suspicious of ~-DNA tecbaology ..tits impact 
on the web of ecolop:al ldalioosbips oo wbic:b their faDDs 
my. The Orpnic Food PIOdactioo As:socialioD of Nor!b 
America. a trade ll'OUP· Im Rjecled lbe me of RCOID­

bimol-DNA tedmology. saying 11111 ii is incomp11i>1e wida 
orpnic pbiloqJby IDll that there ue in my ase lllbllal 
sub::ditub anilable. 

Odlas. boweYu. beliewe lbal SCJ111e RCOmbinml 
prodacu coUl proYicle usefal tools consisleDI with lbeir 
pbilosopby. These KICqJI lbat mooatlJ&wwc-DNA ~ 
logy sbaald be seen • a syilllhelic process. m of whose 
products rm be used in organic fanning povided Ibey pm 
vuioas leslS. 

Some aaeacbers beline dlll accep1ancr of some 
biolecbDology prodacts by lhe organic comm.nty would 
be m impodD ~ (&lDC'ed from NatRr~. 
Vol. 367. 13 Jmy 1994) 

.. holmOne .... ,,,,.,,,.,,.... 
The publicalicm of a &voanble lqJOlt by die Clin.oo 

admiDislnlioo Oil die ecoooaaic ... social impmcts of 
!eCOlllbimlJl boYine scm•Olnlpin (rBST) has helped to 
clear the way b lbe Mommlo Company to bqio mamt­
ing die drug to dairy fannen wbea a temporary ban oo ils 
sale is lifted. 

Wilb almost all coopessioml aveoaes for *ailing the 
product now nbmsted. it will now be up to rm and 
CUiiSWie&S to decide wbetbei Ibis new lid for the dairy 
iodastry-wbicb will awes aaclel' lbe bade name Posilac 
more lbaa nine years after the compmy fint lpplied for 
regal•ory apptOVal--siDb or swims. 

The drug was approved for commeacial me io lbe 
Uoi1ed Stala by the Food and Drug Adminisbalioa (FDA) 
last NOYember. bul CoogRSS impoeed a 90-day blD on 
sales of rBST following its appronl. clariDg which time 
the adminisualion aped to uodertab a study of its 
implicabom fOI' CODSUdlelS. dairy fannas and die eco. 
omy. 

The RpOlt pailJls a rosy pictaR of the leCbnology. and 
says lbal commnen and dairy fannen could stand to 
benefit from lowu milk prices IDll an inaase in milt 
yields per COW Of 10-20 pet ~ 

Opponeots say 1bal the lqJOlt plays down lhe effect 
that rBST will have oo the dairy indusUy and OD die cost 
to the federal Govermneo1 for the milt price support 
programme, and focuses too heavily on the impact of the 
ban OD Monsanto and lbe biotecboology industry as a 
whole. (Extracted from Natuu, Vol. 367, 20 January 
1994) 

Blot«:hnology •l»lllng oppoNd 
The US Food and Drug AdmirUlnlion in a ruen1 

survey bu found 1bat 90 per cent of the 2,164 respondents 
opposed mandalory labelling of all genetically engineettd 
foods. Most regard it as unnecessary, impractical or 
confusing. (Source: Australasian Bio,,c.·hnology, Vol. 4, 
No. I, February 1994) 
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eromas P"O/«* .. tund«f 
The US DcpmtmaJI of Energy. in a p;u1DClsbip with 

US iudusnies. bas picted 12 proposals for a new iaitialiYC 
to boost the ptoductioo of energy from biooms. 

The proposals for cost-shared case studies could lead 
lo ~ demt'mtnlion projects in almost 
e¥e!J rqioo of the cououy. 
~ energy crops for eledric:ity or ethanol and 

other liquid fads means new ioclaslly. jCJbs and economic 
MvelcJtmed for many Rgiom of die couotty'". says 
~- Dume Smdenam. diRC:tcw of DOE's mliooal renew­
able energy labonlOIJ (NREL). 

NREL issued die aUs for proposals in May 1993. 
Sabmined pbm bad lo detail the dedicaled energy crop lo 
be grown as die source of biomass--usually fast-powing 
tRes. grasses m sup cane-md how to c:onvat die 
biomass to energy. ei1ber decbicity cw etbaool and ocher 
liquicl fueb.. 

Twelve popcmls l"'eR selecled from a field of24 sub­
mioed by lead compmies in coopeaaoo widl a team of 
olber del'eslS. DOE CODbibuled between SS0.000 and 
S200,000 to each of the proposals. 

Mme lhan 70 compames, aniw:ailies and govemw 
agencies from 19 stares and Puerto Rico baYe also 
comaained RSOUJces to the biomass ini~. 

Govanmeul and priVZle Sbldies estimate tbal energy 
crops could provide S quads (a quad is 1.000 million 
million Brus of energy) of elecUicily by 2010 and up to 
three times tbal amOUIJI by 2030. In comparisoa. the US 
imponed the equivalent of IS quam of petroleum in 1990. 
(Soun:e: Clwnical MarUtini Reponu, 28 FdKmry 1994) 

Study ,,,,,,. retorm ,,.,, ,,.,,,,,.,. blotKhno­
logy 
The OU.on Administntioo's bealrb-care ~fonn plan 

could "mr1e a state dnougb the heart of the US bio­
tedmology industJy", Semlor Judd Oleg (R-N.H.) 
declaml. c:itiog a survey by Bnmdeis University's 
Robert M. Goldberg. which found tbal the prospect of price 
conrrols is almldy hampering the biOfedmology indmby's 
ability 10 raise the funding it needs for medir..al mcb. 

With few ~ oo the market, most of the 
1,300 US biO\:clmology companies lie dependeot OD inde­
pendent capital to c:Olllinue lheir reseaR:h and developmen1. 
according to BiOllecboology Industry Organization. an 
industry trade group. 

or the I 07 middle-sized biotechnology companies 
mrveyed, 83 per cenl c:iled price c:OdrOI proposals as 
hannful to their efforts to raise capital in 1993, and only 
27 per een1 said they met their funding 1oals last year. 

Senator Gregg said he was especiaDy c:oncemed thar 
nearly 90 per celll of the biotechoology c:ompnes 
surveyed stared they would have to seek foreign investmenl 
as one way to cope with lhe capital shortage ~ that 
17 ~ cent of the finns also said they would have to an 
basic raearc:b and delay near -tenn chug developmenc. 

While m~ of the firms surveyed said they would look 
10 fomgn partners to survive financially, Dr. Goldberg, a 
senior feUow al Brandeis' Gordon Public Policy CentR, 

Pa~tU 

said inwesbleal by foRign pbanaac:eulical companies 
"would be mable to sumin" us biotecbnology at leveb 
suppoded by domatic c:apilal nwtets. (&tnctrd from 
Cltmrical Marhti111Rq>OTtu,14 Mardi 1994) 

C. RESEARCH 

Blood ..., could plnpOlnt colon Cfllll»I' 

fumOuls 
Researc:fas from an American biotedmology company 

believe they ~ near 10 developing a blood leSI 10 dekct 
colon cancer, the second biggest a.use of c:aocer-Rl31ed 
de.m in the West. The team. from the Mamchusens­
baKCI MJlrilech, bas iclmrified a group of proeeins found 
only in die cells of colon ancer tumoms. 

The Mmitedl ~ Sbldied 18 samples of c:oloo 
tumour cells, and 10 sampla of healthy cells. They fouorl 
ti.- all the 1m1our cells c:oatained six profeim ti.- were 
DOI found in bealdly c:eDs, while the bealdly ceDs COlllained 
four proteins ti.- wae abseal in the tumour ceDs. Over the 
past year. lbR:e ocher similar groups of proeeim have been 
discoYm'd. specific to blast. bone and prosllle cancers. 

The iesearchelS suggest lhat ~ could be 
designed to bind to the various lmnour-specific proteins as 
a "marter" fOI' malignmcy. These could then be used in a 
simple blood test to dekct the muter proleim. indicating 
boCh die pmeoce and the localion of a malignasi ~our. 
The reagmcs could also woe the progress of cancer 
~the team claims. 

Unlike lung cancer, the causes of colon cancer an: 
largely unblown. It is also difficult to ~ al an early 
stage, OI' to monitor. wilbout mnoving ml analysing tissue 
samples, which involves quite drastic surgery. 

The proleiDs ideolified by the team are produced in the 
cell's ooclear matrix. the "scaffolding" of the nucleus. 1bis 
malrix cOdl'Ols the ~. to a certain exleDt, the 
fuoctioo--of die cell's DNA and RNA. ml the proceins 
involvr.d in the transcription of the DNA code. Proceins 
found in a ceU 's nuclear matrix ~ often specific: to lt.e 
cell's tissue type. (Source: Clrnnistry &: lndNJtry, 21 March 
1994) 

Clonlng cDNM wtthout functloMI .... ,. 
The ~arch team or Professor T. Honjo of KyOlo 

University (DepartmeDt or Medical Chemistry, Faculty of 
Medicine) bas developed a new signal sequence-enric:bin1 
system, wbic:b allows cloning of cDNAs eoc::oding soluble 
factors and tnnsmembraoe molealles carrying specific: 
N-tenninal signal sequenc:ea without speci5c functional 
assays. 

Effective general nldhods are needed 10 identify and 
isolate complementary DNAs (c:DNAs) eoc::oding inter­
cellular signal moiec:ula involved in c:omplicaled ~gulabon 
such as morphogenesis and bematopoiesis. It is difficult 
and tedious to clone c:DNAs for the many differml growth 



fac:IOIS and adhesion molecules teqailed foF tnmmit1ing 
specific U.Cn:dlular signals by establishing a bioassay 
system specific to each molecule and menn:q die 
biological activities of uubJown molecules.. 

The sipl sequence-eoricbing system tiles advantage 
of die fact that most pecmsors for secRted factors and 
tnnsmembnne molecules cmy specific N-tenninal signal 
sequences and lhal most of such sequeoces are localed 
within .400 lme pairs (bp) from die 5' termini of die 
mRNA. The team comtrueled a vectcr which can diJect 
cdl .surface expression of Tac (bamao inlerleukio 2 
recqitor u chain) fusion proteins when idiom cmyiog 
signal seqoeoces are cloned in a frame widl die conect 
orieolatioo. Using this vector, an expasion of cDNA 
library was combucted cnnb!ining the s· tmninal-eoricbed 
cDNA (average si2Je of .400 base pails) of a mouse booc­
manow stromal cell line, ST-2, and dooed cDNAs cocod­
ing novel potedial cytotioe molecules. SDF-1 u and P of 
die iDllettrineJMIP superf•ily. 

s· terminals of cDNAs weR eoricbed and ligaled in die 
proper orimlalioo in order to mlDce the litelibood of Slop 
codom aal to increase the possibility of producing fusion 
protem. The method bas two addiliooal advdageS; (I) the 
selected fragmmls are short moogb to be ~ 
without reclooing, wtUcb allows selection of new genes 
easily by comparison with the dala base; and (2) asym­
meuic adaptor ligation allows amplification of idrum wilb 
PCR whenever necessary. (Soun::e: JETRO, January 1994) 

Oral '*"*' ,_,,. clOMd 
The Cancer Reseaidl Institute (CRI) in Bombay, India 

Im ideolified md cloned the gme dial c:ames oral caocer. 
The discovety may help in early diagnosis of oral cancer 
caused b/ chewing t?bacco. 

In India oral cancer rants as number one cancer in 
males aod number lhree in females. 

There is evidence for the preseoc:e of the gme in tissue 
samples from most of the I 02 oral caocer pllieals studied. 
The genetic material from die tissue samplet injected into 
mice induced c~r in 85 per ceot of dJese animals 
confirming its presence. 

Several constituents of tobacco, such as nirrosoamines 
and polycyclic aromatic bydrocarbom are carcinogenic. 
These interact with oncogenes and IWDOUr suppessor genes 
pment in the cells of the oral cavity, inducing abemliom 
in rhe genes and causing oral cancer. (Source: TM Hindu, 
I December 1993) 

CIJ/ttom,. ,.....rr:he,. t»W/op .. ....,.,,.,. .. 
Newborn babies, the elderly and people whose immune 

system., are weakened by disease are particularly vulnerable 
10 bacteria lhal cause pneumonia and infectiom of the brain 
and blood. Vaccines exist, but many are limited in efficacy. 
For example, according to Gregg J. Silverman, assistant 
professor of medicine at lhe University of California at 
San Diego, pneumonia vaccines fail to wort in as many as 
30 per cent of eldedy patients. 

Now, however, Californian researchen believe that 
they have identified a protein, Protein A, which they have 

clubbed a-~· md wllic:b they dlint coald some 
day boost lbe dfecti-.eoess of such vac:cmes. Tbe immme 
system m:ognizs lhRatmog bacteria tbroagb their 
Digms. wbicb are molecules-asaaly proteim. cad>o­
hydnRa or ~ me produced Ly, or me .,.i of. the 
bacterium. When lymphocytes detect the anligm. Ibey 
c:baoge an two diflmal types of oeDs: plasma alls, 
wbicb prodace aob"bodies lbat till die invading orpnimls; 
and "'°""" cnls, wbicb li..e Oil to fiabt fahne baldes 
apimt the bacteria. V ac:cines gi'te the immune system a 
"ta:sle• of a bacterial infmioa. just enough to proclac.e 
nmnory cells lbat will allow lbe body to rapond qaictly 
when a real i1Rc1ioo occurs. Bat some people do not 

prodDoe eoougb-or. in some cues 111'/-<-A these memory 
cdls. Saperanligms aie ptottim prodDced by a common 
bacraium, Staplrylococcas aaras, lhat most peCJllle lmboar 

oo their *in. The ~ -* • a univasal anligm 
dull aalibody-produciog white cdls can RCOpliz. In early 
research fUDlled by the us Naliooal lnslitUles of Health 
(NIH) and the Altbrilis Founcl'lion, Dr. Sil'tUllllD is 
looting inlo the pom"bility of anxfling sacb supeimligms 
to the anligms used in vaccines. While oeDs. be believes, 
ale DIOR litdy to m:ogaiJJe the superlllligeo. whic:b would 
"open the door" for the anacbed vacciDe aatigm. (Source: 
Biotttltnol0f1 B"1/din, Vol. 12, No. II, December 1993) 

K1JY ~ ~ found""'' twn. on • form ot ,.....,,,,. 
In a mcovery tbal could aid uodmtanding and trear­

ment of a range of canoea, a research team bas found bow 
an em:yme in bone marrow oeDs swiccbes oo the ~ 
trolled growth of oeJtain lcuhcmiu Lead aaean:ber of the 
team is Ano Marie Peoderpst. ani511111 professor of phar­
macology at the Date University Medical Ceoler (Durblm. 
NC). Tbe scientists studied the Philadelphia chromosome, 
oo wbicb a gene segment called BCR is positioned oo to 
the cABL gene, which codes for proleiD tyrosine kinase. lo 
the aboonnal BCR/ABL protein, the ABL enzyme mnains 
"oo", adding pbosphales to tyrt'Sines in the BCR regioo and 
in the ABL portion of the BCR/ABL proeein. 

The scienlists repott finding an adaptor 111olecule called 
GRB-2 that plup into one of the pbospbolylaled tyrosines 
of BCR. Their expe~ showed thal GRB-2 appears to 
be the main conuol lint between BCR/ABL and cell 
mactmery dial switches oo lbe cell growth protein Ras. 
The uncontrolled action of the Ras protein is c:enlrll to 
many cancen. Using human bone marrow cells, the 
scientists found thal by abolishing just the single tyrosine 
on BCR/ABL, they could eliminate the ability of GRB-2 to 
link with BCR and also BCR/ABL's abilit! to transform 
the bone marrow cells into proliferating leukaemic oeUs. 
(Source· G~nnic Enginuring N~s. I November 1993) 

US ,..Ntr:,,.,. llnl• MW tool In ,.,,. ,.,.,,, 
A US research team may ho.ve found a way to install 

a biological "switch" in human cells that could tum ,enes 
on and off u needed. 11le discovery may open a new way 
IO llHl human ills with gene therapy. 



~ndic £nii•uilt1 Jnd Biot«ltnoloJY M~or. Vol. J, No. J (19941 

In exisling gene dlerapy. a pabenl's cells ue mn<Md. 
implmled with a gene lbal te11' ceDs to manafactuR a 
protein dtal helps 6~ or RSist diseue and then aeinlro­
~ to the blood:st1m. 

Now a HarvW University c:bemist and a Staofocd 
Uniwersity biologist me lalking about a new en. or 
"regubted gene tbcnpy," in which one pill switches on a 
proeein-auiting gene. and then a second piD turm it off. 

It may be possible. for eumple. for a diabeUc to get 
an infusion of c:eDs eoginecRd wida lhe geoe swihil and 
the insulin gene. Tbeo, imlead or taling seftnl injectioos 
or insulin a day. the pabelll could t3lh OOIMOXic pills to 
swilch the imulin gene on md off as needed 

The US raead1 team is desipmg a "fail-safe" switch 
lhaf will ame the gmetically eagioee•ed cdls to sdf­
desbuct if Ibey malfunction. came anwaded side effects or 
ha~ simply finished lbeir job. 

The ~OD binges 00 die wodings of cdl m:eplOIS 

designed to gnb bold and react to cbemical signals drifting 
by in lhc bloodstream. Each procein m:epror Jac:ts to one 
paniadar cbemical signal md DO Giber. 

When a R<qJtOr is tripped by a passing chemical. it 
launches a lrliD or signals .... reach inlo die DDClem or die 
cell wbeR lhc genes raide. 1be sipals tell die ceD to start 
reading the "message" wriaeo in a paitiadar gene: imbuc­
liom to begin mating a certain prots For insboce, a 
rising aJOCallr.llion or glucote in lhc blood trips a RCqJror 
lhal tams on lhe insulin gene in cedain alls in lhc 
paoaeas afand. 

On. Sdmber and Crabcree ae::ated a synlbetic 
recep&or, derived from T <dis.. lhat helps fi~ off imasiom 
of foreign tissues. The T-<:eD Reeptor consists of several 
identical bul sepante proteim that bang side by side just 
below the cell surface. 

The mqMor lies donnaDt unlil some chemical 
permeates the cell md mm two or more or die proleim 
togiether. This linking ldls a geoe in the T-cdl 10 begin 
mating proteins that lauocb an !'ttact against, say, a 
annsplanted kidney. (Soun:e: TM Wall Str~~t Journal 
Eur~. 27 January 1994) 

MV-ldllng t»I,. u.d a • ..,,,,_.,., ,_,. ,,,.,.,,, 
Targeted Genetics Corp. (TGC, Seanle, WA) 

11JllOUOCed lhc start or a gene lbmpy trial using genetically 
modified cells lhal specifically recognize and destroy HIV­
infectcd ceDs. The ttial will evaluate the safny and adi­
viral effects of fUV-~cific cytocoxic tiller T-cells in 
panicipancs 9lbo are I-UV-positive. 

The ttial is a collaboration between scienlists at 

Targeted Genetics and die Fred Hutchinson Cancer 
Research Center, and is being sponsored by TGC. 

The treatment involve4 adoptive immunothenpy in 
which T -cells lhat specifically till HIV-infected cells will 
be isolared and expanded in tissue culture by investigators 
at the Hutcfoimon Cen1er. The cells will then be modified 
to contain a special suicide gene (HyTK) developed by 
sciencists at TGC. The genetically modif1ed cells will dlen 
be expanded to several billion cells aod mofuted into 

patticiplDa to eobmce their immUDe systan 's ability to 
figlll off SjqAOIUS or HIV. (~: Gmdic EnJiMninJ 
Nnvs. I NoYelllber 1993) 

..,..,,,,.,,, Kit-' .,,..,.,,_. ptOWn nuclHr 
entry 
Mitsubishi Katei COip. im ~oped a new way to 

visulize how an eXlrimjc protein eorers die nucleus when 
microinjected iDlo a liviog cell 

The method involved serial miaoinjec:tioo of proeeim 
into one tboasand living cells. Since die protems begin to 
emer the mdtas • soon as they 111e injected. die ceDs are 
tilled at one tbuuswl stages after injection to f'Reze the 
peaeullioo pocas • a tbousmd steps. The tecbuique is 
analogous lO molioo picture fumes wilb each frame 
showing a specimen at one paid in an ongoing process. 

Tbe specimens an be labelled wida ftuoresceoc:e or 
dya to invesbple die cbaoges in die cell caused by 
proeeio injectioo and lhc behaviour of a protein in die cell. 
Key to clndcpiog the ledmique was emuring suooessful 
microiojec:lioo which requiRs a high dep:e or still 
MitsulJisbi Kwi deYiseff a method to emme vidually 
100 per call sucxessfal microinjec1ioo If a ra1e of 10 to 
30 injectiom per mimre. (~: McGr~w Hill's Bio­
t«lutolon Newswatdt. 7 Febmary 1994) 

Shon UnlWt9lty *""""" geM ... ctor 
A teSC.-cb groap al Showa Univasity Im developed 

a highly .semilive gene deleclioo sr.bod that can be used 
fOI' diagnosing belP.dilary diseases. Tbe illdlloll combines 
capillary elec:tropbol:esi widl laser ftuoresceooe and is 100 
times m~ sensitive in detecting neooalal berediaary 
diseases than ulbaviolet detection methods. The raeaidlers 
believe dial die new ledmiqut will also prove useful for 
automatic analysis in final diagnoN of viral diseases. 
(Source: McGraw Hilr s Biotechnology Newswotclr. 
7 February 1994) 

Tay-Sllclta ,.,,. M:rNn ylffl• IMby •nd ,,._ 
hope 
Tbe delivery or a S-pound, 12 ounce girl in an East 

Texas hospital may be the birth or hope for couples 
carrying the gene for Tay-Sacm and OCher genetically 
uansmiued diseases. 

The bealtby infant was one of four fertilized ova tested 
as an S.cell-old pre-embryo by a ream led by Gary Hodgen 
of the Jones In.uitute for Reproductive Medicine, Norfolk, 
VA. 

The team used a needle a fifth lhe width of a human 
hair to extract l>NA from one or the eighl celL'l of the pre­
embryoaic baby md the three OCher eggs. Then Hodgen 
said he used a speeded up version of PCR amplification 
that he developed to produce I million to I .2S million 
copies of the DNA &om the cellular maner within six to 
eight hours. Tune was a factor because the fertili7.ed ovum 
had to be 'implanted before it grew too large. 

or the four pre-embryos tested, tfwr..e w•;re clear of the 
Tay-Sact. gene, one was a carrier. OnJy one of the 1htte 
implanted pR-embryos developed. 
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In the near future Hodgen hopes to expnl bis portfoho 
)f diseases to indd! cystic fibr'1Sis, baerr.opbilia and 
perhlps a dozrn ocher genetic ailmenls. 

Simil• tests are being worked on at four medical 
schools. Hodgen said. The mcm advanced is in 
Hammersmith. England. where an X~ link test 
has been developed f« pre-embryos arrying cystic fibrosis 
gcors. Cornell, New York and Bay~. Texz, are working 
on other diseases. (Emac:ted &om McGraw Hill's 
Biotrclrnolog)· Nn4'swatch. 7 Febmary 1994) 

Sfruct&n of lmmuM aystem proWn deter· 
mined 
Six years ago, biocbemisls Jack L. Strominger, 

Don C. Wiley. and co-workers al Harvard University 
published the first 3-D sttucture of bmmn class I MHC 
(major bi.stocompalibility complex) prolein. one of two 
classes of membrane-bound proceim that "present" adi­
~c peptides for immune m:ognition. Now, the same 
group has also determined the x-ray strucbJR of the human 
class U MHC protein. MHC proteins display ~ 
(partially digested> peptide fragmed5 &om romgn adi­
gem. Proassed antigenic peplides complexed to class I 
MHC proteins are ~ by killer T-cells. which then 
proliferate and destroy aoligm-cootainiog cells. Aotigem 
displayed by class D MHC proteins are recognized by 
helper T-cells, which prolifenle al ~te cytotines lhat 
induce production of killer T-cells and aobliodics. A major 
difference between the two classes now appeais to be that 
the peptide binding pocket is blocked at both ends in class 
I MHC proteins, whereas it is open in ~ D MHC 
proteins. enabling peptides to poke out al the ends like a 
foot-long hoc dog in a 10-inch bun. In additioo. das I 
MHC proceim are heterodimers, whereas clim II MHC 
i'fOICins crystallize as dimm of beterodimers-5Uggesting 
that dimeril.ldion of class ll MHC proteim may occur as 
pan of die mechanism by which helper T-cells become 
activ.ited. the rese:uchers say. (R.epriDled with permission 
from Chonical & Enginuring News. 5 July 1993, p. 19. 
Copyrigh( (1993) American Olemical Society) 

Antibiotic produc«I by c.talytlc antibody 
Catalytic antibodies have been developed that hydro­

lyse a biologically inactive chloramphenicol ester 10 
produce the anribiotic chloramphenicol. a possible step 
1oward., lhe use of ca1alytic antibodies in medicine. 
lkuo Fujii and co-worters at lhe Protein Engineering 
Research lmtilute. Osaka. Japan. chose 10 wort wilh 
chloramphenicol and it, monoester derivatives for a number 
of reasons. For one, the molecules contain a p-nitrophenyl 
group. which means Ibey are likely 10 be highly immuno­
genic Also. the monoesrer and chloramphenicol have quire 
differenr confonnatiom, which should suppttss product 
inhibition of catalytic activity. The researchers elici1ed 
antibodi~ againsr a phosphonare tramition-state analog or 
1he hydroly!'lis reaction. The antibodies catalysed lhe 
hydrolysis of lhe chloramphenicol monoester wilh multiple 
1umoven 10 generale enough c!lloramphenicol lo inhibil 
bacterial growlh in an aqay. The researchers suggesr 1ha1 

use of catalytic adibody technology could help overcome 
the problem of delivering highly toxic agents exclusively to 
target ~ lhrough aeillion of bifimctiooal anlibodics 
tbal combine site specificity with the abilit~· to caralyse 
reactiom lhat camoc be accomplished by namral enzymes 
in ,i,·o. (Reprinted with permission frorn Chnnicol & 
Engfnrrrin~ Nrws. 7 Juoe 1993, p. 28. Copyright (1993) 
American Cllemical Society) 

Genes tum on to a putt of gas 
Nitric oxide, alRady one of the brightest stars in lbe 

physiological linnameot, has yet another talent. US 
~JS have discovered. 

Nitric oxide is a sbort-livN gas lhat our bodies use as 
a cbemical signal Despite enjoying only a few seconds of 
existence. it bas a band in all manner of processes. The 
gas. which is toxic in large amounrs, also helps the immune 
system to ward off infectioos. 

Now a dr.unatic new accomplisbmed has been added 
to nitric oxide's RpCrtoiie: altering the activity or genes. 
Natalia Peuoova aod Grigori Enikolopov of the Cold 
Spring Harbor Laboratory in New York made their dis­
covery while working with cultuml. neuroo-lite cells from 
the adrenal gland. 

The raearcbers studied the activity of a pair of genes 
called c-fos and c-jun. The role of these genes is to control 
the actions of other genes. So any chemical that switches 
on c-fos and c-jun is ideally placed to influence the destiny 
of cells, perhaps opening up new avenues of growth and 
developmeol In the brain. such changes could underlie 
memory. 

Peunova and F.nikolopov wondered if mtric oxide could 
switch on c-fos and c-jun. Their first results were di'lap­

poinling: nitric oxide on its own could not throw that all­
importanl genetic switch. They then decided to see what 
would happen if they supplied nitric oxide while simul­
taneously supplying chemicals that increase levels or 
calcium iom in cells. They tried this because calcium is a 
ubiquitous chemical messenger that can switch on cfo.J and 
c-jun if present in large enough amounts. 

The e•riment paid off. N'atric oxide and calcium 
together had a much peater impact on cfo:r lhan calcium 
alone. This cooperative behaviour disappeared if the two 
Slimuli were applied separately. 

Nitric oxide. it seems, amplifies 1he effecrs of 
calcium-but only if ii arrives in lhe cell at the same rime 
as the calcium. lbis meam thal a calcium signal too weak 
to rum on c-fos might be made more polenl wilh help from 
nitric oxide. Eniltolopov says: "If lhe calcium signal 
coincides in lime wilh a wave or a puff of nitric ox.ide­
whkh might be produced even by a neighbouring cell­
then Ibis weak calcium signal effectively hecomes a strong 
signal, in 1enn.'I of its comequences." 

Such a mechanism could lum chemical ephemera-W 
ebbing and flowing of calcium iOD.'I and gentle currenrs of 
nitric OK.ide-inlo changes in gene e~res.'lion and finally 
in10 alreratiom in the "wiring" of lhe nervous sysrem. That 
proposal is con.'lislent wilh modem idea., aboul the work­
inp or memory. a proces.'I in which nitric oxide seems 10 
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play a crucial part. acx:ording to ocher independent 
evidence. 

Eoikolopov now wants to extend the team's findings to 
fully fledged oeurom from a rat's brain. "Whal we'ic doing 
now is working with cortical oeurom to see wbetbef the 
same effect can be detected," be says. First iodicalions are 
promising. "We can see the same thing, but on a much 
more complicated level," be says. 

Wort is also under way to unravel the biocbemi.Wy 
bemld Ibis most imprem~ pn>cess-·-by wbic:b a simple. 
Oeetiog puff of gas brings about profc md and long-luting 
cbanges in the behaviour of cells. (Source: New S~entist, 
II September 1993) 

tnsu•n 9eCIWflon tnHn a single t»ll obs•rred 
lmulin secmioo from individual paoaealic beta cells 

has been detected for the first time by assmam cbemisuy 
professor Robert T. Keooedy and colleagues at the 
University of Florida. Gainesville. The resean:bers achieve 
millisecood time ICSOIUlioo and zeptomole (10-.z') sensiti­
vity in an amperometric meammneot made using a carboo­
fible microelectrode mocified with a polynudear ndbe;llum 
oxide-cyaoorntbemle film. To detect the secmioo eved, 

the electrode is placed I pm away from a beta c:dl tbal is 
stimulated with K• oc glucose. The detectioo of approxi­
mately 600 zeptomoles of imulin conesponds to the 
expected value for the amount l'f insalio CODlained in a 
single vesicle. Another approach. designed for in vivo 
measumneolS, is based OD miwoclialysis sampling com­
bined with capillary zone decbopbotesis with laser-induced 
Ou0tese%~ deteclioo. The iesearcbers are exploring the 
use of a ftaolaceot-labelled antibody u a tag for imalin 
to incRase the selectivity of tagging JeaCtiom in this 
scheme. (Reprinted with pennissim from Cliemical & 
En,;n~ering NrNS, 12 April 1993, p. 38. Copyrigbl (!993) 
American Chemical Society) 

Do,_,.. Jog the body'• Immune memory 
Researchers in Britain are gaining new dues from 

studies of people with acute viral infections such as 
glandular fever, chickenpox and the early stageS of mv 
infecliOIL Their findings support growing evidence dJZt the 
immUP" system's memory needs more "jogging" than was 
thnught. And their wort could lead to new treatmerJIS. 

At the bean of the studies is a 8el'e so impottari that 
it is conserved in most species. This gene, known as bcl-2, 
is best known in humans for whir it does when it goes 
wrong. When it is overactive, the body makes too many 
white blood cells and this can cause certain lr~ias. 
But when it functions normally, bcl-2 regulates the 
numbers ofT-ceUs of the immune system. 

Now Arne Akbar, Mike SallllOfl, George Janoss; Md 
colleagues at the Royal Frtt Hospital in London have 
~U<lied bcl-2 in people with chickenpox and q,stein-Barr 
vi~ cause of glandular fever. The patients' immune 
systems respond rapidly to these infer.:tions by activating 
large numbers of a particular subset ('f T -cells that specifi­
cally recogniu the virus. These •.:tlls are "primed" to 
respond to the infection if it returns. 
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Yet within a short time, most of these cdls die off. If 
they did not, the balmce of c:dl numbels would be 
distmbed. The ceDs commit "suicide"-a form of pro­
grammed cell death known as apoptosis. 

Sc:ie1Dsts have already shown that bcl-2 can prevent 
cell suicide in certain groups of cells. And they mve found 
tbal, compaml with healthy subjects. bcl-2 is much ~ 
active in the primed T-<ie& of palicnls with viral infec­
tiom. Low leveb of gene expression are found in apoptos­
ing crDs. The Royal Free scienlists believe there is 
evidence that the gene protects against apoptosis in mature 
T-<ieDs. 

At first sight, this loots lite a pandoA. The very cells 
tbal are primed to lespood to the infection are also prone 
to suicide because they lact bcl-2. So bow an they 
"ret .!IDber" the infection for next time? The answer could 
be tbal "memory may be far more dynamic Liao \\'C 

thought, n say Akbar and colleagues. 
Several studies have shown that small 1111ounts of 

anligen from invading ~ remain in the body long 
after the infcctioo ha.-; been fought off. If the ceDs aR 

comtandy slimalared by these aoligem, lhcy expm;s more 
bcl-2, which in tum JllOlectS them against suicide. 

lo the laboratory, the Royal me group tested blood 
samples from the palieols. They found tbal primed cells 
from these paliem could be ".resaled" by adding to the 
culture a messenger protein or cytotine known as inter­
leutin-2. IL-2 is produced by CD4 cells of the immune 
system and stimalales the produc1ioo of bcl-2 by the 
primed cells. Aootber means of ~ cells is to add 
fibroblasts, a type of tissue cell that also ~ 
apoptosis. 

The findings could help to unravel some of the abnor­
malities seen in the immune syS1emS of peoplt: with HIV 
infection. Researchers know that in IDV-positive patients, 
more T-=ells commit suicidr than in healthy people. 
Because the viJUs persists in their bodies, their immune 
systems ue constantly ovemimalated, UDlil T-cells become 
exhausted and fail to rurood to new infections. Another 
problem is that the vow kills off a number of their CD4 
cells in the lymph nodts and elsewhere. So some of their 
celJs are dying by apor.tosis and other ceD.'I that make IL-2 
are directly killed ty mv. Until now, says Janossy, 
scientists have tried to explain these problems without 
studying the role of bcl-2, but now the Royal Free 
scientists have shown that cells in the lymph nodes of HIV­
positive peo;>le produce less bcl-2 than normal. 

Could the immune systems of people with HIV be 
restored by keeping the expression of the gene at higher 
levels? The team is i,.esested in the idea, but warns that 
there is no obvious, safe therapy yet: JI.,2 could over­
activate the immune system and levels of bcl-2 protein 
would have to be cuefully monitored because overactivity 
could cause leukaemias. They stress that their findings are 
a first step. (Sourr:e: New Sci~ntist, 28 August 1993) 

AlzMl,,,.r'.1 ,_ne .. ,,,. m09t lmporr.nt ever 
found" 
A gene linked with the most common fonn of 

Almeimer's di.sease is electrifying researchers who study 
this degenerative neurological disease. lbere is now stror.g 
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evidence lhat pecplc who carry a particular version. or 
allele. or the gene ha~ an ioaeased risk or developing 
Allheimer's diseze after the age of 65. The gene codes for 
:apolipoprotein E (ApoE), a protein known priocipally £or 
ilS role in fenying cholesterol through tbf bloocbtream. 
Now n:searcbm have discoveied ApoE in suspicious 
amounlS in the plaques. deposilS and oeurofibrillary •.angles 
in the brains or Alzheimer's palienu. 

Previomly, two genes, localed on chromosomes 21 
and 14, bad been lintcd to the raier form of Abbcimer's, 
which strikes before 65. In 1991, Margaret Pericak-Valla', 
a genetic epidemiologist womng in the laboratory of 
Alim Roses II Duke University in Nonb Carolina. RpOlted 
an association between late~ Alzheimer's and a regioo 
on the long ann or chromosome 19. 

A team from Roses' laboratory led by 
Warren Strinmalter and including Pericat-Vaoce poineed 
out that ApoE binds tt' the mystcrioos plaques in the brains 
or Alzheimer's paticflls, that the gene for ApoE is found in 
the s:ne region of chromosome 19 which Pericat-Vaoce 
bad associated with Alzheimer's, md that palieals with 
late-onset Alzheimer's were more litcly to carry one 
partiad• ApoE aDcle known as ApoE4. John Hanly of the 
University or South Rorida, who led the poop which 
found the Almeimer's gene on cbromosomc 21, calls the 
lint with the ApoE4 gene "the most import• finding 
that's ever been made in the cpidcmiok>gy or Alzheimer's 
disease". 

In the study, the Dm:c team showed that in 42 f.unilies 
with familial late-omet Alzheimer's, botb the risk of 
getting die disease and the age at which the diseze struck 
varied with the mmbcr of ApoE4 alleles a person carried. 
Of those who did DO( carry the ApoE4 allele, 20 per cent 
got Alzheimer's, nl the mean age of omet was 84 yean. 
Of those who carried only ooe copy of ApoE4, 47 per au 
got the disease, and the mean age of omet was 76 years. 
And or those who inherited ApoFA from both their mother 
and their f.dhcr, 91 per cent were afflicted a11d the mean 
age or omct w• 68 ycus. So the rDk or getting the 
diseao;e was eight times as high in those who bad the 
highest "gene dose" or ApoE4. "Vic were surprised that the 
effect appears to be so strong," says Pericat-Vaooc. 

Meanwhile, the Duke team, this time led by 
Ann Saunders, also found the "gene dose effect" in some 
Alzheimer's patients who do DO( come from families where 
rhe disonfer appcm to be imcrited. The link between the 
gene and both the familial and "sporadic" fonrs or latc­
omct Almeimcr's hu already been confirmed by at least 
half a doun other labor.dories. Hardy and bis former 
colleagues at St Mary's Hospital Medical School in 
London, led by Mattin Rossor, have confinncd the lint in 
a J1CriC5 of British families. 

The Duke researchers have lef't open the possibility that 
it is not the ApoE gene itself which is implicated in 
Alzheimer's disease, but another gene that is so close to 
1he ApoE gene that it is inhcrircd virtually all the time 
along with the ApoE gene. However, the fact that ApoE is 
a.'l.WCiated with the lesions in the brains or Alzheimer's 
patient:i gRatly strengthens rhc arpmelit thal ApoE does 

-------

play a role in causing Allheimcr's. "Such a double coinci­
dence just doesn't scan likely," says Hanly. 

Although researchers see ApoE4 in the brains of 
Alzheimer's patieols, 11 this poinl they can ooly ~the 
role that it plays in the disease. Hanly says the new 
findings fit ·~y well" with the idea tml the bcla 
amyloid plaques and deposit$ found in the braim of 
Abheimer's palieots lead to the dealh of brain (.el!s and 
subscqDClll demeolia. One poaibility is tml the ApoFA 
form or the protein binds to the beta amyloid and somehow 
anch..«i me deposits in the bnin. 

Bot even befOle the role the proRin pla)S in the 
disease is undelstood, diniciam could me the new gmelic 
lint to help diagnose Alzbeimcr's in patiems by determin­
ing how many copies of the ApoE4 allele Ibey carry. Until 
a preveolioo or cure for the disease is developed, however, 
the ability to test for a predisposition to Alzbcimer':; could 
be a mixed blessing for people who dread dr. onset of the 
~- (Soun:e: N~ Sci~.ut. 21 August 1993) 

A new tec:hoiquc lbat uses staodanl magnetic resomooe 
imaging (MIU) cquipncol to c:baractcri2.e c:bcmicaJ 
imMJaoces in the brains of Alzheimer's disease palicols 
bas been deYelopcd by sc:icntists at the Hanlingtoo Medical 
Rcsearc:b lnslitutes in Puadcna, CA. The group's wod 
m:ty lead to a rapid, straigblforwanl ctiagooslic test for 
AUbcimer's disease md may be applicable 10 diagnosing 
otbcr dcmcnlias. 

Using an MRI version called magne1ic resonance 
spccttoscopy (MRS), a ee:n led by MRS unit director 
Brian D. Ross studied two rqiom in the bnim of 
11 elderly AbJJeimer"s palicDts and 10 beallhy age-ma1c:bcd 
comol subjects. Compaml with lhe cOIJllOls, the palicols 
showed a 22 per cent inaease in myo-inositol-derivativcs 
or which serve a messcagen in ce1Js-aod an 11 per cent 
deCRUe in N-acetylaspartale, a nerve cell maiter. 

The MRS-based lest for Alzheimer's disease lakes 
about 30 minutes, Ross notes, By conuast, cumnl pro­
ccdmes for diagnosing Al:zhcimcr's involved lengthy 
memory function and neurophysiological tests that of'ten 
upset patients and, in any c.e, do DO( p-ovidc dcfimtivc 
results. Cumnlly, only an autopsy can confinn lhe 
presence of Alzheimer's diseue. 

The new findings also challenge amenr thinking about 
the :nccbanism of Atzbeim~r's, Ross says. In Alzheimer's 
disease, neurons that respond to the ncurotnnsmincr 
acetylc:boline-so-callcd cholinergic neurons-are lost, so 
researchetS have speculaled rhat the disease somehow 
involv~ disJUplion of acetyk:holinc processing in the brain. 
Many recently developed therapeutic agents for 
Alzheimer's disease focus on acetylcholine and its recep­
tors. 

Ross and bis co-wortcn found no difference between 
the concentration of acetylcholine precursors in patients in 
tht early or middle stage1 of Alzheimer's disease and in 
conlrol subjects. This suggests acetylcholinc is not involved 
in these stages of the disease. 

Use of MIU to study Alzhcimcr':i discuc was made 
pos.~ble by software called Clinical Proton MRS, which 
was dc\.elopcd at the Huntin~on facilities. This software 
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enables re5Carcbers to extract spectroscopic information 
from MRI sigoals. An automated version of the softwaie, 
called Proton Brain Examination (PROBE), allows a 
patient to be tested in only IO minutes. Ross says. 

The lleam used MRS to quantify tour classes of brain 
metabolites: N-acetyl ~dues, pbospbolylcboline and 
glycerophospborylcboline. myo-ia.iositol, and acatioe. The 
~ in N-ac:ayl residues observed in Alzheimer's 
c1isea,,e palieors was not unexpected. Ross says. A decrease 
of this metabolite is a QllDIDOO palbologic finding in proton 
magnetic resooance studies of disemes lhal cause nene cell 
loss. 

The coosisled elevllioo of myo-inositol in the braim 
of Alzheimtt's ~patients wm lal)_,"'ely unexpected. 
The most likely mechanism is inhibition of the enzyme or 
enzymes respomible for converting m}"O-inositol to pbos­
pbalidyl inositol. nm points to disruption of the polypbos­
pboinositol secood-mcsseogu ~ ~ a possible cause 
for the palbology observed in Alzheimer's disease, Ross 
explains. (Abstracted with pcnnission from Chnnical & 
Engin~~ring N~s. 10 May 1993, p. 6. Copyright (1993) 
American Olemical Society) 

Cell growlh acc:elenltlon by lmmoblllzed 
growth factor proteins 
Professor Y. lmanishi and ID assistant Y. Ito of Kyoto 

University (Division of Material Chemistry, Faculty of 
Engineering) have developed a method to accelerate cell 
growth by immobilized growth factor proteins. Biosignal 
molecules, such as cell growth factor proteim and cell 
adhesion factor proteins, were immobilized upon various 
matrices. Toese included surface-hydrolyzed-poly(medlyl 
methactylate), surface-bydrolyzed-poly(ethylene trrq>b­
lhalare) and polyurethane containing amino groups 
incorporared by glow-discharge, etc. The immobilized 
biosignals (the growth factros insulin and tramfenin) were 
not only bioactive wilhout being incorporated ilio the cell, 
but were also more active than free proteim. The strong 
biosignals were attributed to the high coriceotralion of 
molecules localized on the surface, the promotion of 
crosslinting of the biosignal-reccptors in the cell 
membrane, and the inhibition ofbiosignal down-1cgulalion. 
The developed biotjgnal-immobilized materials can be 
applied to cell culture and artificial orgam. 

Mammalian cell cultUR is an important teclmology in 
the fundamental research and for the indu.'itrial production 
of a large quantity of biologically significall material!:. 
Serum or serum substituents must be used to suppon eel.' 
growth in addition to nutrients. However, the use of serum 
is undesirable because of it high cost aoo the complications 
due to the serum pr<Keins in the separation of various 
products. Therefore, serum-free media are being sought. 
The concept of an immobilized biosignal provides a 
completely new culture technique. The other application of 
billllignal-immobiliud materiaJs is in the area of hybridi-
1.acion of synthetic materials anti organs such as artificial 
blood vessels. In the experiment, the artificial vessel made 
or a pla.,Uc tube was coated with blood mdolhelial cells, 
which wa.'J provoked by the immobili1.ed biosignal proteins. 
A tube supporting both insulin and collagen wa.'l rapidly 

covered by endothelial cells which were stable for more 
than a year. 

To increase the growth acceler.:tion. two approacbes 
were use:I. A spacer chain comisting of polyethylene glycol 
was inl::orporated to enbaoce the mobility of the immo­
biliz.ed protein became aosslioting of Ille bi05ignal/ 
receptor complex wu consideRd very important. A variety 
of biosignal molecules form a complex network by atm 

commuoicatioo to mainlain cdlular homeostlsis, so 
coimmobilizalion of difRrent biosignal molecules w~ 
introduc:ed. When cell adhesion factor proteins such as 
collagen and fibronectin or the core peplide, Arg-Gly­
Asp-Ser (RGDS) with insulin 't";~ :oimmobilized, both the 
cell adhesion aod growth were mnad:ably accelerated. 

Biosignals ue damfied into two types: low molecular 
weight types, such as steroid bolll'ooes, which penneale the 
cell membrane and direcily meract 'll'itb the nucleus; and 
high molecular weigbl types such as polypeptide growth 
factors which interact W1th m:eptors on Ille cell membrane. 
These are bound by their rccqitors on the target cell 
surface am the complex is inlemalized into Ille cell, 
dissociated and decomposed in lysosomes, and some of the 
liberated receptor is tr.imported bact to the cell surface. 
When the biosirnaJ is immobilized or io.wlubilized, it ~ 
not iolemalized even after fanning a biosigoallreceptor 
complex and Ii..! immobilized biosignal continues to act. 
For more infomaation contact: Kyoto University, Division 
of Material Cllemistry, Faculty of Engineering, Yoshida 
Homnacbi, Satyo-tu, Kyoto 606. Tel: +81 75-753-5608, 
Fax: +81 75-753-4911. (~: JETRO. January 1994) 

Gene encodfls nitric oxide enzyme 
The fiJSI cloning and expression of the human gene for 

inducible nitric oxide syntlme, the enzyme that produces 
large quantities ofnilric oxide (NO) in the body, may have 
important therapeutic implications. The gene was 
discovered by David A. Geller, Tunotby R. Billiar, and 
colleagues at the University of Pittsburgh Medical Center, 
and Owles J. Lowemtein and Solomon H. Snyder of 
Jobm Hopk.Jns University School of Medicine. Nitric oxide 
is currently under intense study because of its key role in 
nerve signal transmissiOI', blood pressure regulation, blood 
clotting inhibition, and other functior.s. Production of 
inducible NO synthase (and hence NO) increases in 
response to sepsis, a bacterial infection that causes s~ 
100,000 deaths per year in the US. Although increased NO 
has beneficial effects, such as prevenlion of blood clotting 
and organ damage, it also dramatically lowers blood 
viessure, causing septic shodt. "By understanding thi.'I 
specific gene and enzyme, we could potentially enhance 
NO synthesis when it would be beneficial to a patient or 
block NO production when it would be hannful", says 
Billiar. (Reprinted with permigion from Chnnica/ & 
Enginuring Nnv.f, 26 April 1993, p. 22. Copyright ( 1993) 
American OJemical Society) 

Progre• In ,.,,. tMrapy ot Murologlcal 
di•••• 
Two gene thtrapy ~udies reported recently offer hope 

for treating Park.imon·~ disea.'le and repairing tht demye 
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linating nerve damage that occws in multiple sclerom and 
other oeurodegenerative disieaes. Jon A. Wolff and 
colleagues in the departments of paedialrics and medical 
genetics al the Waisman Center of the University of 
Wisc<'mio. Madison, report progress in ttamplantation of 
cells into the braim of Putinson's palieds to inctease 
production of dopamine. The msearcben introduced muscle 
cells engineered to express a ciopamine-producing enzyme 
into the brains of parkimonian raas. The enzyme was 
expressed at a high and stable level for six momm, 
yielding functional coocentratiom of dopamine. Mut 
Noble of the Ludwig Imtitute for Cancer Resean:h. 
London, and colleagues also report that injection of 
cuhured neural cells into demyelinated sectiom of rat 
spinal cords causes extensive remyelination of the injured 
nerve fibres. (Reprinted with permission from Chmiical & 
Enginuring Nnvs, 5 April 1994, p. 26. Copyright (1993) 
American Chemical Society) 

Enzyme clue to caWlfl ot degenerative dl•ue 
Until DOW there bas been DO WR for amyotn'phic 

lareral sclerosis (ALS}. But esearcbers led by 
Robert Brown of Massachusetts General Hospital have 
opened the door to possi"ble new treatments. They have 
found a gene on chromosome 21 which they believe is 
respoosible for many cases of the disease. The discovery 
could also shed light on other degenerative nerve disea.'lf!S 
such a.<1 Parkinson's and Huntington's diseases. 

1be gene is respomible for the pl'O'Juctioo of an 
enzyme called superoxide dismutase. Thi~ neutralir.es the 
highly reactive oxygen compounds that appear to ciamage 
motor nerves. 1be researchers report they found mutations 
in lhe superoxide dismutase genes o; 13 families with an 
inherited form of ALS. About 10 per cent of c.es are 
inherited: the rest seem to arise sposnneously. 

Biown believes tba! about half of the inherited cases of 
ALS may be the result of mutatiom rn the gene, and he 
suspects that some of the spontaneous cases may also be 
.:aused by defects in this gene. Tbere are two o;ber genes, 
on different chromosomes, that code for different forms of 
the enzyme, and tf".e team is now investigating whelher 
mutatiom in these genes might be responsible for the other 
ca.'les of ALS. 

Researchers began the search for the ALS gene in 
1984. It proved particularly difficult to trace the inheritance 
of the defectivf" gene through families because many people 
were alreacly deacl: most die within five years of the 
symptoms appearing. 

Brown cautions thar the presence of the defective gene 
wiU need to be confirmed in many more ALS patients. And 
the group is also trying to confinn its discovery by trans­
ferring the defective gene into a mouse to see if this will 
came the disea.'le. 

If it turm out thar oxygen "free radicals" do kill motor 
neurons, this would suggest a number or possible drug 
treatments, inc:uding giving parients the enzyme iiself, or 
drugs that scavenge the free radiclls. (Source: New 
Scientist, 6 March 1993) 

UCLA reaMIChets dlseower mechMllsms of 
MtHlge#ng IJfllM 

Sci~r.tists at the Ua.A Schoel cf Medicine have found 
the mechanisms by which a proto-oocogeoe (80.-2) can 
prevent the death of brain celb. A rese.:.acto team led by Dr. 
Dale Bredesen found that BCL-2 decreases brain cells• 
production of reactive oxidants. '-rhe exciting thing about 
this finding is that B0.-2 prevents cell dealb from condi­
tions that are analogous to Ahheimer's dUease and ocher 
dep:enerative cmeases", said Dr. Bredesen, at the UCLA 
Ceder on Aging. "In addition, we DOW uoderstaod for the 
first time bow BCL-2's protective ioftuenoe wolts." 

The SbJdy bas important implications for planning 
future clinical interventiom to treat neurodegeoerative 
diseases. "One possibility is gene therapy to replace B0.-2 
in brain cells". Dr. Bredesen said. "But we may be able to 
increase a-oxidant levels in the brain in other, simpler 
ways. At least DOW we know where to focus our efforts." 

The RSCUdJers removed a key antioxidant 
(glolatbione) from neural cells in cultuR. Some of the cells 
c<Oained B0.-2 :md some did not In those cells without 
BCL-2, production of free radicals increased 23 times. The 
same type of cells with BCL-2 experienced only a small 
rise in production of free radicals. 

In addition, 100 per cent of the cells without BCL-2 
were tilled by the sudden ioftux of free radicals, wherea.'I 
none of the cells with B0..-2 died. '-rhis proves that 
BCL-2 prevents cell death by decreasing the cells' produc­
tio!I of reactive oxygen species," noted Dr. Bredesen. 
(Source: G~nt!tic Engine~ring Nnvs, I January 1994) 

New ..,,,.,.,,1» found to Inc,.... bl'aln nerve 
growth factor 
Mitsubishi Gas Chemical announced the discovery of 

a substance that accelerates production of a protein lrigger­
ing nerve growth in the brain. Results have been confirmed 
at tbe stage of animal experime.n, and possibilities exist 
for future development as a therapeutic drug for 
Almeimer's dementia The company plans joint develop­
ment with a pharmaceutical firm and is sean:hing for a 
partner. 

Mit~ubishi Gas Chemical produced the substance held 
promisilag as a therapeutic drug for dementia by partially 
altering the structure of pyrroloquinoline quinone (PQQ), 
a vitamin-lite substance preselll in the N>dy. Mitsubishi 
and the Sagami Central Chemical Research Institute are 
co.-iming joint research on the substance, known as 
oxazopyrroloquinoline (OPQ). 

A protein present in the brain known as nerve growth 
factor, which brings about the growth of cerebral nerves, 
and the fact that OPQ stimulates production of nerve 
growth factor was reportedly learned in experimenls with 
ra~. According to the company, nerve growth factor in the 
cerebrum of rats doubled when 1 mg OPQ per I kg body 
weight was administered focr times. In addition, the 
amount of nerve growth factor produced changed in 
accordance with dosage when different dosages were given. 

Mitsubishi Gas Chemical surmi~ that OPQ in the 
brain is converted to PQQ, and PQQ accelerates the 
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production of nerve growth &ctor. Fuhft plans me to bring 
about the coovemoo cbemically. (Source: NiJ:Ui Sangyo 
Shimbfln, 11 June 1993) 

Research on animal genes 

Amlllflng Ille raVllf1" Of rime 
Men and women have sought~ youdt throughout 

the ages. Today, the agieing process ranaim body debated 
as saa.nts strive to uoderstml aod CODb'ol it. But now 
US sc:im1ists .report coovincir.g evideoce to ~ one 
partiwl:ar ageing theory. 

A ropular hypothesis-but one lhat bas never been 
proven-puts ageing down to reactive oxygen species 
(ROS), such as oxygen bee radicals and hydroperoxides, 
which escape die body's antioxidant defences. Nerves aod 
muscles detr norale as ROS inflict molecular damage, some 
of which i.:i inepanble and accumulates wi1h age. 

ROS are initially produced when dioxygm is RducN 
to generate superoxide anion radical and hydrogen 
peroxide. If hydrogen peroxide is DOC eliminated by the 
body. it goes on to produce the highly reaclive hydroxl free 
radical which is widely believed to be the main culprit in 
oxidative damage. 

William Orr aod Rajindu Sobal at the Southern 
Methodist University in Dallas worked on the mumplion 
that if ROS were tinted to ageing, then enbancing defences 
agaimt them wouJd extend life-span. The two gelJel'ated 
transgemc fruit flies that comaioed two extra copies of both 
Cu-Zn superoxide dismutase (SOD) aod catalase genes. 
These enzymes act in bndem to provide the primary route 
of antioxidant defence: the fiJst enzyme cooverts super­
oxide anion radical into hydrogen pem~ = the secood 
breaks it down into water and oxygen. 

The team fOdod that the Dies lived a third longer lhan 
usual. Their physical "filDesS" lasted longer aod they 
suffered less protein damage. The key seems to be the co­
overexpressi.m of lhe euz.o SOD aod catalase genes, says 
Orr; only the enzymes together have this effect. 

Long-lived flies may DOC be popular with most people 
but, as the biochemUlry of Oies and mammals is almost 
equivalent, it looks lite there is a good chance of a similar 
strategy working in mammals, explaim Orr. (Source: 
Cl1m1istry 4: Industry, 7 Man:b 1994) 

Tr. .,,,,."', ,.,.. 
People inheri1 disc.es. This presents biology with an 

intriguing question. Why have the genes that cause them 
nol been elimina1ed by natural selection? The usual 
explanalion i,, either that sud1 genes are recent mutations 
awaiting their tum for the Darwinian reaper to call, or that 
they cause disc.es of old age that affect only those whose 
reproductive days are behind them. 

The persistence of some genetic diseases can be 
explained neady by natural selection. For instance, one 
copy of the gene thal causes sic:kJe-cell anaer:1ia coofen 
immunity to malaria; two copies (one from each paimt) 

kill the carrier. So an uneasy compromise ensues: the 
llickling gene cannot take over, bul nor is it eliminated. 

Other genetic diseues llJPear to coofer DO benefit. The 
only thing tbal severe combined anaemia aod dllombo­
cytopeoia (SCAT) does for a mouse is to till it. And yet 
Lamence Hurst of the Univasity of Cambridge believes 
that SCAT, too, is maintained by natural selectioo. 

The genetics of SCAT were worted out by l.uame 
Peters and Jane Buker of the JICboo Laboratory in Bar 
Harbor, Maine. Two rival genes. SCAT+ and SCAT-. 
compete with each oebcr for a single site on mouse 
chromosome e(gbt. What is odd about SCAT inherit~ is 
tbal aJtbouP it is SCAT+ tbal seems to cause die coodi~ 
tioo, it does so indirectly. A mouse will get the discue 
only if (a) it lads a SCAT+ gene and Cb) ilS motber Im 
one. 

Dr. Hurs1's suggestioo is lhal the SCAT+ gene is DOC 

merely selfish but spiteful-anacking ilS rivals while If' ey 
are still in the womb, thus promoting its own chances of 
sumval and propagation at the expense of its rival, SCAT-. 
His bypodlesis is that the~ of SCAT+ in a mocber 
causes her to produce a toxin that harms only those 
foetuses !hat have no SCAT+ in at least one of their 
chromosomes. This way 1be SCAT+ eliminates individuals 
canyiog its competitor before or shortly after they are born, 
aod so increues i~ own relative reproductive success. 

Although bis proposal is still theoretical, a gene with 
an action identical to chat proposed by Dr. Hwst has 
already been shown to operate in a species of beetle. There 
is also a possible caodidale for the lOxin--an anlibody to 
the blO"'!'s clot-forming platelets. 

"Co some biologiscs this story of a modler producing an 
a•Aibody to her own offspring sounds rather familiar. A 
rhesus-negative woman, too, will produce anlibodies that 
may till her own foetus if that foetus is rhesus-positive. 
Geoetically imerited diseases may DOC, therefore, always be 
the result of genetic mistakes. Instead. such diseases could 
be 1be comequences of spiteful behaviour tbal is favoua .. d 
by nalUra1 selectiOIL (Source:~ Economist, 22 January 
1994) 

Tufla ,....TC,,.,,, ... DNA mark.,. to grow 
plumper prawn9 
Using DNA fingerprinting, Tufts researchers are hoping 

lo boost American production of sluimp. 
Acacia Alcivar-Wamo. assistant professor of compara­

tive medicine at Tufts School of Veterinary Medicine, in 
North Grafton, MA, Im found genetic markers thal can be 
used to identify high- and low-growth sluimp families. 

Professor Alcivar-Warren is studying diffi:mices in 
mitochondrial DNA patterns and mRNA expression as 
potential predictors of growth. Her "subjects" are wild 
shrirr.t' f'rom Mexico, Par:ama and Ecuador, and samples of 
llfte specific pathogen-free (SPF) p~nn~us vannam~i 

shrimp populations grown at the Oceanic lnstilute in 
Hawaii. 

The researcben took t~ mDNA and mRNA f'rom 
small samples of gills, ~Uov1ing the llpecimem to remain 
alive for further study. Her study bas revealed markers of 
polymorphism that can distinguish among 1he different 
populations of the pathogen-free and wild populations. The 
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polymorphisms of mitocboodrial DNA and nuclear DNA 
"can be used as biomarters to correlate with desirable 
growth and reproductive performances of the SPF 
p. vannamei stocks for use in selective breeding pro­
grammes". Prof. Alcivar-Warren stated. "mtDNA muters 
may also be useful for identifying the presence of noo­
indigenom species, for establishing tbe origin of packaged 
shrimp. and for idemfying illegally imported shrimp. n 

(SOUJte: McGraw Hilrs Biot«lrnology Nnvswatch, 
7 February 1994) 

Gene lnJecllons for canc.r 
Mice have been cured of colon cancer and a type of 

muscle cancer after being irjected with "packages" of 
DNA. This method is much simpler and potentially quidcer 
than most other forms of gene therapy. Using gene therapy 
to treat cancer usually involves taking immune-system cells 
out of the patient. pi.ming them genetically agaimt the 
cancer, and then returning them. With the DNA injection 
nooe of this is needed. 

The wort on mice is in the recent issue of Prouedings 
of the National Acadnny of Sciences. The injected DNA 
codaios a gene from another type of mouse which manu­
factures a protein that marks foreign or defective cells. The 
protem, called H-2K', acts as a "siten", summoning the 
body's killer T-cells to come and destroy the defective cell. 

The cancerous mice that received the injections did not 
rbemselves have the gene for making H-2K'. The idea was 
to see wbefber the extra gene would help tbem to fight off 
colon carar and a fonn of muscular cancer called fibro­
sarcoma. Before injecting the gene, it was "pacbged" 
either i!l a IP.tt"Virus-a type of vims c31>able of inserting 
its own DNA into !ha1 of its host-or in microscopic 
"envelopes" of fatty compound.~ known as liposomes. 

The DN" packages wne injected directly into tumours. 
Twenty per cert of the mice receiving the beatmeot were 
cured completely, while hn .. ours shrank markedly in 70 per 
cent. Untreated mice all died. 

The injected DNA did not affect only :he cells it was 
injected into, but appeared to trigger the immune system to 
destroy distam tmnours elsewhere, including secondary 
growths. When tumours grow, they can avoid detection by 
the immune systen •. The in~cted o: lA is iike a "wake-up" 
call for the immune system, and a locahzed re.,>t>nse 
somehow becomes a generalized respom;.!. 

Moreover, it was found thal while S001e traces of DNA 
reached other orgam, it appear:d to trigger no ciamage or 
side-effects. (Source: New Scientist, 22 May 1993) 

M•k.lng mlu a llttt. mont hunv.tn 
Mic.e genetically enginee~d to p:-oduce human anti­

bodies for treating diseases such as cancer and rheumatoid 
arthritis coul<f £<>On become a reality. Several teams around 
the world hav~ now p,programmed mice to produce 
fragments of human antih<>dies, and most are confident that 
mice can tdtimate!y produce entire human antibodies, 
which could then be extncted and used to treat patients. 

Marianne Br1Jggemam and her colleagues it the 
Agrirultural and flood Research Council's Babrabam 

1mtitute in Cambridge have developed mice lbal prodoc:e 
important fngmeols of human llllibodies. called "bmnam 
light cbaim". These cany the pans of m ldibody that 
cling to and neutralize specific infectious ageoas.. 

The new findings build oo results from 1989 when 
Brflggemaoo and Mic::mel Neuberger of the nearby 
Laboratory for Moleadar Biology developed mice that 
produce human aobl>ody "heavy chains", tbe olher major 
components of antibodies. Biolechnology companies such 
as GenPbann of Mountain V!ew in Califomia are also 
bidding to make mice that produce entire llllibodies. 
The key will be to produce both heavy and light cbaim 
together-500ldbing no one Im achieved yet. 

Anlll>odies are made by the immune system to fight 
infections. Tnditiooally, pbannamdi~ companies tlyiog 
to combat a human disease make antibodies that might be 
therapeutic by first infecting mice with it. The animals 
produce their own ambodies, ml researcben isolate them 
from samples of body tluid. 

Unfortunately. some patients heated with mouse 
antibodies develop serious allergies because their im:nlllle 
systems recogni:ze surface proteins on the mouse ... Dodies 
as "foreign" and destroy them before they can be of 
benefit. 

Some biotecboology companies have tried to overcome 
this by modifying mouse aotibodi~ to include parts of 
human antibodies. But some, includmg the Cambridge 
team, are taking a different approach: getting the mice to 
produce entirely human antibodies. The mice are first given 
genes that humans use to mm antibodies, and then the 
mice's genes for making mouse antibodies are deactivated. 

Until recently, genetic engineers couJd not transplant 
pieces of DNA as large as those containing the instructions 
for making human antibodies. In humans, it comists of r 
piece about 2 or 3 million nucleotide bases long. but earlier 
methods could not tramplant stretches longer than about 
50,000 bases. 

But now it is theoretically possible to transplant chunks 
of DNA millions of bases long-using yea.1t. nus acts as 
a carrier for stretches of DNA so long that they have been 
dubbed "yeast artificial chromosomes", or Y AC:i. 

The Cambridge team, and rest!alChm at the 
Wubingtoo University School of Medicine in St Louis, 
mixed a brotJ- of bmnan DNA from blood ceils with yeast 
cells to form millions of different Y AC:i and used chemical 
probes like molecular "tweezers" to pie\ out yea<n cells that 
had taken up the gene sequence for making ,ight 
cbains"-a DNA segmem more than 300,000 bases long. 

Brflggemann's team then fused these yeast cells with 
"stem" cells, taken from mouse embryos a few hours old, 
wheo the cells are still uodiffmntiated and can becorr.-: 
my part oo the body. These fused cells bearing the Y AC 
were then implanted into mouse embryos at the 
"~lu<ocy&t" stage, a few days old, and lrln8ferred irllo the 
uteri of foster mice. 

The researchers found that at least three of the seven 
mice produced human l\Dfibody fragments in body Ouida, 
confinning th.1! they bad assimilated the genetic insuuc­
ticm for making human light chains. Rut Neuberge.r was 
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disappointed with the amounts oi frapleds. which were 
dwarfed by those of mouse antibody. To improve on that, 
the researchers aie ~ the mice containing the 
Y ACs with mice whose immune systems bav.! been 
"tnoded out" by gene manipulation. (Source: NrN 
Sdentist, 21 August 1993) 

Research on plant genes 

Safety .....,,,,.,,t of lnfl'oduced genes 
Researchers at Momanlo 's Missouri laboralories repon 

a detailed safety assessment of the gene encoding neomycin 
pbosphotnosfewe II (NP1'll), which is used routinely z 
a selectable marker in genetically engineered crops. The 
safety assessment wz achieved by introducing the same 
coding sequence into the bacteria E. coli and in this way 
produced gram quantities of lhe NPfil protein. Having 
established the equ;va?coce of the bacterial :>rotein t'J lhe 
plant protein, lhe researchers, beaded by Roy L Fuchs, 
showed in a series of experiments the complete safety of 
NPTII. 

These results, they claim, support the view that 
ingestion of genetically engineered pl~ expressing the 
NPTII protein pose no safety concern. (Source: 
Australasian Bio:echnology, Vol. 4, No. 1, February 1994) 

New pathway to Inhibit spt'Md of vlral plant 
dlNue 
A team of researchers led by Roger Beachy. Ph.D., 

head of the division of plant biology at The Saipps 
Resean:h Institute (La Jolla. CA), bas detennioed that the 
spread of a prevalent plarl vims can be effectively blocked 
by the use of genetic engineering tecboiques. The research 
shows JJat the Tobacco Mosaic Virus (IMV), which 
attacks numerous crops, including potatoes, tomatoes, 
eggpltnt. bell peppers and orchids, can be substantially 
slowed by manipulating a key proteirr-the movement 
protein-that enables the virus to spread from plant cell to 
plant cell. 

In ttW study, Dr. Bea:hy's research team introduced a 
mUlant TMV movement protein-a'eated by deleting three 
amino adds-into transgenic tobacco plants. By so doing, 
they were able to reduce the spread of TIAV fl1'm the site 
of infection to adjacent cells and lo upper leaves presum­
ably by preventing the gates of the plasmodesmata f"om 
opening as wide as is necessary to allow virus passage. 
While the experimental results prove that a mutant move­
ment protein can confer a degree of inhibition of viral 
spread, the ptecise nature of the ioterfetence is unknown. 
(Source: Genttic Engineering News, I January 1994) 

t#w protocol ,,,..d• up tranll(Jf'nic wheat 
Researchers al Monsanto have develope i wba~ they 

claim is an improved protocol for the rapid ar.d efficiens 
production of transgenic wheat. 

Using a technique first developed to modify rir,e and 
maize. lridra Vasil and colleagu~s have demonstrated the 
direct deliver; of DNA into immata;re wheat embrym. 'The 
metllod pennits the recover/ of flowering transgenic wheat 
plants iJeven to nine montm after culture. 

UDlil now, wheat bwl been geoetically modified using 
a special type of long-term regenenble callus for lbe 
inttoductioo of foreign genes. This so-called type C callus. 
however, is difficult to identify IOd maiorain. 

Fmtbennore, it tltes 12-15 moodlS from excision and 
cultme of the imm~ embryos to callus formation. DNA 
delivery, selection of tnmfonned cells and the production 
of the fust flowering generation. Su.;:b Jimitaliom have 
hindered the modification of wheat. 

Vuil's team delivered three plamllds. each comainng 
the selectable bar geoe for resistaoc.e to the herbicide Basta 
and the beta gluc:uromclme reporter gene. via putide 
bombudmeol. dim:tly into immatuR embryos of two 
spring and ooe winier cultivar of wheal. lbe procedures 
used by f1S to obtain high frequeocy tnmfonnatioo of three 
winter and spring wheat cultivars should be applicable to 
ocher varieties of wheat." 

The decision plaot biotecboologists now have to mate 
is which genes sbould they inttod~ inlo wheat. "It is 
likely that all the genes tbal are cumolly available, such -., 
tbme for resistaoce to viruses, imects md other herbicides, 
and for starcb synthesis, seed proleim, male sterility/ 
fertility, etc., will be ~fully inlroduced into wheat 
within the next two to lhree years." he DOfeS. (Somce: 
European Chonical News. 20(1.1December1993) 

Research on viral genes 

Heplltltl• D IWlpOIJd• to high dotlft of alpha 
lmtN1eron, study find• 
Hepatitis D, a severe ionn of liver disease ecimmon in 

southern Europe, appean to be responsive to high doses of 
aJpta interferon (IFN), acconting to a Rc.eDl study. 

The randomized study was ~ed in Sanlioia. Italy, 
where the disease is endemic. It evaluated 42 patieots with 
cbror.ic bo!palitis D, a rapidly progressive fonn of liver 
disease relakd to dual infection with hepatitis B vilm. 

There is no proven therapy for hepatitis D. However, 
alpha interferon is widely used for the lreabneot of 
hepatitis C and hepatitis B. 

In the new study, patients received either 9 milJ!on or 
3 million units of IFN alpha-2a three times a weelt for 48 
weel:s or no treatment at all. 

By the end of the 48-week treatment period, half of the 
14 patients treated with the highest doses of IFN bad a 
complete response, defined as a return to normal levels of 
ser .. m alanine amiootramferase, a liver enzyme, are no 
detectable serum hepatitis D ~. the study said. In 
contrast, only three of 14 patients treated with the lower 
doses of interferon had a complete response. No one in the 
cOnlrol group that rec;eived no drug showed a response. 

Treatmeot with ilie highest doses w:is a.~ociated with 
a marted improvement in the condition of the pati~t's 
liver tissues, accenting to the study. Patients were followed 
for up to four years after stopping the therapy. 

Despite the response ol' some patients to the IFN, 
relapse was commo:.1 after the treatment had been stopped, 
according to the study lee! Dy Patrizia Farci, a researcher at 
the Natiooal lllltitute of .\Uergy and Infectious Diseases al 
the National Institutes of Health. 



However. in two patiaas tRa9ed with lhe highest doses 
of the drug, lheir condition changed from chronic active 
bepalitis to persisted oc lobubr hepatitis. a less sevee 
form of lhe disease. That finding. lhe study said. suggests 
lf'N could ptevml disease progiemon.. (Emacled from 
McGraw Hilf s Biot~clmoloty Nftll·swatclr, 7 February 
1994) 

a,..,...,_ phOtot:lremlcM ~ ot 
rt,.,.. 
A das of yellow, fluoRsced dyes is able to eo1er 

viral membranes. absorb blue list-. aod aodetgo a chemical 
tnmfonnalioo that coovats diem inlo potml ldivinl 
agents tbal can oeottalizr a number of vUuscs. including 
human immunodeficiency vims (IUV), accordiDg to 
cbemisls al South Datoca Stale University, Brookings. 
Associate chemistry professor David E. Lewis and co­
workers have syntbesized and ioves1iglled lhe di-viral 
activity of 3-balo-4-(altylmmo)-N-lltyl-1,8- mphlhali­
mides. In contrast to known pbotodymmic agmlS, lhe 
c.olDpounds do not RqUiR oxygen• a mediator of biologi­
cal activity. Lewis says lhe reseaacb suggesas dial the 
compounds inactivate viruses by a IDt'dm•mn dial involves 
dr-e steps: fonnation of a pi complex between lhe dye and 
aromatic side chains of trammanbnne proceios. photo­
chemical isomerizatioo of the aminompbdlllme to lhe 
imino tautomer, and single electron tnnsfer from lhe 
protein side chain to lhe imino twtomer RSUlting in 
covaleol modifia.tioo of the protein. A dimeric napblbali­
mide effectively neutralizes HN in vitro, Lewis says, and 
could find use in inactivating mv for production of 
vaccines oc killing IDV in blood and blood producls. 
(Reprinted with permission from Clrnnical & Enginuring 
N~s.12April1994.Copyrigbl(l994)AmericaoOlemical 
Society) 

lmmum1 sysfllm'• b#nd .,,at ,,.,,,. HIV 
New ideas are nnerging on why mv can WJeat so 

much havoc on the body's immune system, when for long 
periods it infects very few ~Os. Om immune sySlem, some 
resean:hcn propose, may have a deadly blind spot. 

Throughout the course of HIV infection, numben of a 
key immune ct\:-thc CD4 T-cell-slowly decline. The 
infected person's immune system becomes lesl and less 
efficient, and e-:entually AIDS may develop. 

Yet today's sensitive probes for the viJus suggest that 
for much of that time, the vat majority ot· CD4 T-cells 
circulating in the body are not infected. Since the virus 
cannot be killing uninfected cells directly, scientists are 
cottiidering other, ks:- direct mechanisms for dW' dcpletinn 
of the ~us. 

Leonard Adleman, a comput-..'1' scientist at the 
Univ.!1'3ity of Southern California, has proposed a new 
mechanism. The theor1, simply stared, is that when the 
body loses T -cells. it triu to compensate by bringing die 
overall T-cell counr up to nonnal But it fails to distinguish 
betvieen two types of T-ceU-CD4 and CD8--and makes 
copies of both. 

Unller normal ciramstanoes lhal 1e.r to cell 
IOS$-5UC:b &\ bleeding-dis is no problem, became both 
types of T -cells me lost in equal proportions. But mv i.s 
di&reot. became it infeds and tills CD4 cells. yet leaves 
CDS cdh ialact. If the body then oonnalms the T-cdl 
count by mating both types of T-cdl, the result will be a 
stewed ratio: too many CD8s and too few CD4s. Keep 
tilling lhe CD4 cells-just one in 1,000 cdh a day. 
Adlem• bas cablalCCl-aod the body's replacement 
mttbanian could wipe out all ~ CD4 cdh al a similar 
rare to the progrmve loss seen in early mv iofectioo. 

Two ltced ttpOl1S. bolh published in the JOflrnal of 
Acqairftl 1"""11M Defici~ncy Syndr~s (Vol. 6, p. 144 
and p. 153), provide evidence s..,.,aning this theory. In the 
fust. Adleman llld David Wofsy. an immunologist al the 
University of California, Sao Francisco, used antibodies to 
kill CD4 cdh in mice. In the m.m following :mlibody 
injectioo. the overall level of T-cells in the mice returned 
to normal. But-just as pmlic:ted-lhere were too many 
CDS cells and too few CD4s. 

A second stnnd of evicleoce comes from a study of 
321 men who were tracked for years before and after they 
became infected wilh mv. Joseph Margolict m1 co1-
1eagues with the Multioenbe AIDS Cohort Study noted that 
people infected with mv suffered &om a propessive loss 
of CD4 ceUs and a ooocunt:DI rise in CDS oeDs. Yet over­
all T-oeD comts ranained nonnal-again, just as expected 
from the model, which Margolick derived independently. 

The theory could not accouDl for the whole disease, 
since at Iller stage more types of cells die. 

The authors of lhe two studies say they would lite lo 

see the fbcory-and a possible lherapy-tested in a mootey 
model for AIDS. The theory predicts that removing CDS 
cells from the CD4-deficieot monkeys should tmn the 
CD4:CD8 ralio back in favour of CD4 oeDs onoe more. 
But since CDS cells are vital for tilling oells infected with 
HIV, it might be safer IO identify, purify and administer 
blood factors that tq>lace CD4 cells without altering the 
numbers of CDS cells. 

Sepanre studies ha~ already shown that large amounts 
of mv are bidden away and replicating in the lymph nodes 
even when the virus is barely detectable in circulating oells. 
T -cells are comtantly pa.uing in and out of the lymph 
nodes and come into dim:t cCPlact with the virus there. 
This may powerfully add to the drpletion of cells. (Source: 
NN Sci~ntist, 27 March 1993) 

PafwT tHm nnd• HIV a,,.,,1ng 
Resean:hcrs at the Pasteur Institute are claiming they 

have iMnlified tht: gateway through which HIV enters and 
infects human cells, a discovery which could help in 
vaccine dcvelopmen1. Ara Hovanessian. who head.o; the 
Pasteur team, believes the doorway is a receptor molecule 
called CD26. AIDS researchers have known for several 
years uaar HIV linb up with the CD4 receptor but did not 
know bow lhe virus entered the cell. 

Preseocing the Pasteur group's findinp ac an AIDS 
conference m October 1993, Hovaneaian Yid: lhe AIDS 
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virus Im always mmaged to have the tey to open the CD4 
teaptor-loct. We hope to be ab!e to develop drugs capable 
or jamming lbe 0>26 1oct·. And became every mv strain 
uses CD26 to intect ceOs, be hopes to be able to develop 
a umvasal vaccioe. 

Hovaoessiao's announcement was given a mixed 
~m by the scieotific community. While l.eadiog AIDS 
~ Robert Gallo of the US Nlliooal lmtilllb of 
Health described the findiop u very exc:iling. 
Mm: Gir8d. bead or vaccine development • the ,.,._ 
lnslirule, caolioncd dial the reported taul1S me at an early 
stage. 

Similar:ly, other miean:bm DOied it is possible tbal 
IDV could infect Ct'!.:s using oda receptors. (Source: 
Ear¥an Chnnical i'lnttS, 1November1993) 

VllllS hnsporb "fonllgn .. ~Into,..,,.,,,.,,, 
Prospects (or two new fonm of gene therapy have 

improved widi findings mnounced by sepvale teams of 
Fmicb scieolists. One grnup bas traosfened a gene idc> the 
brain cells of nrs. using a weateoed form or adeaovirus, 
a conunoo respinlory virus. The aim is to develop tRat­
meolS fo£ neurological disooleis such u Pa.tinsoo's 
disease. The second team Im brought tbeapy for muscular 
dystrophy a Slcp doser by inselling an altaed adcooviius 
inlo the muscle ceOs of mice and mating it produce 
dystropbin. a protein tbal suffems lact. 

A team at the national leSCalCb agencies CNRS and 
INSERM tested the ability of adeoovirus to COier' brain 
cells by imening into its FIJdic material a "muter" gene. 
which proc1uca the protein enzyme betagalactosicmc. 
Copies of the virus were transferred ioto cullU!eS of rat 
nearom, and virtually all lbe cells cxprased the gene-that 
is, they made detectable quantities of ~ prolCin it 
encodes--widlout any obvious toxic effects. The protein 
has DO tberapcotic value, but the experiment shows lbe 
procedure worts. 

Next, lbe scientists introduced the altered virus dim;tly 
into various differeot puts of lbe braim of adult rats. After 
24 hours, the brain cells began to cxpm;s the marker gene 
strongly, and they continued to do so for two moodis. 
Although very high concentntions of the virus killed nerve 
ceUs a1 lbe injection site. the conceotralion that would be 
needed for gene therapy wu not toxic, says tbe ceam. 

Until now, DO one ha succeeded in mating adenovirus 
infect brain cells. Natunlly, the virus targets the cells 
lining the airways. The adenovirus infection remained 
locali:zed to cells around the poiot of injection. The virus 
had been disabled so that it wu incapable of replicaling. 
Jacques Mallet of the CNRS says this suggeSIS that any 
future treatments using this tcclnique would be very subtle 
and specific, replacing cruder experimental techniques such 
a.~ grafts of foetal tissue. Other scientists have anempted to 
target brain cells for gene therapy. Retroviruses, the most 
widely used carriers of genes to be tested so far, are not 
suitable because they expreu genes only in cells that are 
dividing. Healthy brain cells rarely divide after birth. 
Another approach to gene therapy fOf neurological diseases 
is 10 injee1 skin cells infected with an altered virus that 
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carries a gene for a ~ protein. NGF. The 
skin cells should then seaete the NGF dose to the nerve 
cells. 

In the second experiment, a team led by Thieny Ragot 
at the Gustave Roussy lnSlitule in Pam injeded an ahered 
adenovilus carrying a "mini. version of the dysuopbin 
gene. wbicb is faulty in people with Ducbeooe mmcular 
dystrophy, no mouse muscles. To everyone ·s surpme, the 
gene expressed lbe proleio in up to half the muscle fibRS 
of the injecled IDimaJs 

DMD is a common and crippling disonler which 
aftects one in 3,500 newborn boys. Attempts at gene 
tbenpies for the diseue have so far been disappointiPg. 
partly because it is difficult to mate the gme expess the 
dystropbin protein e~y in muscle cells. By cootnst. 
the Paris team Im produced eocouraging results. They 
injected 10 "mdx· mice-a special sttaiD of mouse with a 
gene defect comparable to human DMD-with admoviJus 
canyiog the minidystropbin gene. Between 5 per ceot and 
50 per ceot of the muscle fibres injected expessed the 
protein.. The team WUDS dial dJese findings UC only dJe 
begiming and that more tests will be needed to see 
whether lbe virus can be made to infect all muscles in lbe 
body. So far. they have attempted only to inject one 
muscle. Ragot says it is too early to predict whether trials 
of the thenpy in people might be possil>le. (Source: NeN 
Scientist. 20 February 1993) 

The exp,...,on of hybtld tJOmatostatln­
hllplllltla B •urltlt:e lll?tlgfHJ p11rtlcln with 
nH:Omblnant vaccinia vtra 
Resean:b canied out by Xu Weozbong and 

Du Nianxing of the OepaJ1111ent of Veterinary Medicine, 
Nanjing Agricultural University, ml Li Guangdi, 
Zhu Nongliao, and Wang Yuan of Shanghai Institute of 
Biochemistry, Academia Sinica, report tbal the synthesized 
somatostatin (ss, 14 aa) gene was fused with bepalitis B 
surface aotigen gene (HBs gene) at lbe 3' end correspond­
ing to amino acid residue 223. The fusion gene ss/HBs was 
then cloned ioto the tramfer vector pGJP-5 under the 
cootrol of Y7 .5 promoter. CV-1 cells were contransfected 
with pCiJP-ss/HBs and vaccinia virus (Tian Tan Slrain). 1K 
phenotype recombinant viruses were selected by plaque 
technique and ideotified by Soutbem bloc and hybridization. 
The expression of ss and HBsAg was detected by dot­
EUSA and RIA. The secreted ss/HBsAg hybrid particles 
at about 22 nm in size were seen under electron­
microscope. It was suggested thal the ss antigens were 
exposed on the surface of the hybrid particles. (Source: 
Acta Biochimica tt Biophysica Sinica, Vol. 25, No. 2, 
March 1993) 

1#/don of •plt»mlc hHmOrrhaglc ,.v.r vlru• 
from a ,,,.,,,.tu,.. ,,,.,n lnr.ctH In u,.ro 
Shang Shouli, Ma LWan. et al. of the Departmenr of 

Infectious Diseases, Shaodong Medical University. Jian, 
report thal a Slrain of virus wu isolated by cell culture and 
epidemic haemorrhagic fever (BHF) viral antigen was 
identified by immuno-histochernical staining from brain 
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tissue of a 7-mondl dead foetus .tJorled from a paegmot 
woman. who was safferiDg from EHF at febrile plme. 
After a series of specific serological leSIS and animal 
iooculaaion study, tbe virus wm detitnnioed to be Hamaao 
strain of EHF virus, and tbe possibility of ~ c:oo­
tamimlioo WU ruled OUl. This virus could be steadily 
passed oo Vero E6 cell line, producing typical cytopadaic 
effect and with strong allligeoicity. (Source: CltiMse 
JOt1T110I of lnf«tious D~asu. Vol. 11, No. 2, May 1993) 

Virus llell In wall tor,,,.,,, ,,,_.... 
Crop plants could one day be protected agaimt several 

viral diseases at once by viral "smtioels" dial live 
bannlessly wilbin tbe pladS but are specially primed 10 

help combal invading viral peslS. 
John Anlooiw and Ray White of tbe loslilule of Arable 

Crops Research at Rodmnsted in Hatfonlsbire ue womng 
wilb geoetically altered planl viJuscs. called gemini viruses, 
which would lie donna.- io plant cells except when 
"enemy" viruses enter tbe cell. 1be gemini viruses are 
primed 10 blch onto the enemy virus, marking it so lhat an 
enzyme called RNa:ie H can then deslroy ii. The enzyme 
would be produced by a foreign gene specially tramplanlec! 
into the DNA of tbe plant cell. 

This doublc-banelled approach of gemini virus and 
enzyme could tactic numerous viral dlleases, saving crops 
worth millions of dollars. In addition, fmmers would no 
longer need to buy expensive and enviroomedally damag­
ing pesticides 10 block lhe spread of viral diseues. 

Anlooiw and White have aheady taken a gene thal 
makes RNase H from tbe common bacterium Escherichia 
coli and transplanted ii successfully inlo tobacco planes. 

Antooiw nl White plan lo alter the gemini virus, 
replacing the gene which codes for the protein coat with 
synlbetic DNA that is specially designed to bind wilb lhe 
RNA of viruses harmful to crop planu. 

Diff~ sectiom of lhe DNA could be progrmuoed to 
bind to lhe RNA of different viruses, so that a single 
cmette of DNA sequences slotted i.-o the gemini vims 
could bind !o several types of invading virus. 

To protect a pW., Antooiw and White would geneti­
cally alter the pin's own DNA 10 include the gene that 
codes for RNase H, and infect the whole plant with lhe 
altered gemini viruses. 

White points out lbat the method should be safe 
because, without their protein coats, gernini viruses cannot 
be spread to other plaiis by the imect that normally 
transmits these viruses. (Source: New Scientist, 27 March 
1993) 

R••••rch on bacteria/ gene• 

Production of chitin t»compo•"on •nzy,,,. 
with m•rlM micro~• 
Osaka National Research InstibJte of the Agency of 

Industrial Science and Teclmology (AIST) has discovered 
that a chitin decomposition enzyme can be mus pr .>Cluccd 
using a marine microbe belonging to the Biblio family. 

Today, cbi1iD is decomposed wi!b mp COIJCelllntioo of 
minml acid.. This new enzyme. in addition to inaasing 
tbe produdion yield depending oo die subsb* cbaractcli­
slics. allows decomposition under macb a seYaC condi­
tiom. so is useful for lpplicalioo to iuduslml processiw•g of 
food Ot medical drup processi11g 

Cbilin occms io die outer *Us of planbom md aabs. 
and is an eoonnoas biomau 1CSOU1ce estimated to be 
produced oatmally • a rate of aboal I 00 biDioo tom per 
year. In comd to land mvirolmenl, marine eoviloameolS 
ba"Ve poor llllllilioo. so chitin ciraUles in die marine 
ecological system u a vital source of calboo ... oitrogm. 

Various loog-dllin compounds such • oligosactba­
rides and glucoacids obtained duougb chitin hydrolysis IR 

widely utilizd • Oocculalion agents. ion excbmge 
substances, • m ~ in cosmetics, medical drugs. 
and foods. The low molecular wast- oligosaccbarides, in 
partiadar, • amactiog allmlioo as a subslance dDplayiog 
biological activities such u antibacterial effects and 
immnty promotion fuoctiom. 

OJitin is a polysaccharidc lbat includes N-acetyl D­
glucnsamine (GlcNAc) mliclues. The marine microbe 
enzymes which decompose chirin are cbitin&'llC, N-acetyl 
B-glucosaminidase. and chitin diaa'tyl~ dial genen1es 
cbitosao by deacetylalion. 

In experimeors. 20 diffeRDt Biblio family bacteria were 
cultwed in a bed COOlainiog chitin powder, and tbe 
bacterium displaying the highest decomposition function 
(IR>1~1.29)wasselededtbrougbgalacticbaloexpcrimcm. 

1be enzyme generated by the bacterium was studied in 
depth. showing that a large qwnity of decomposition 
enzyme cbitUme is present outside the bacte1iuu1, and that 
a large quantity of N-acetyl glacosaminidase cxisU inside 
the bacterium. In addition, while chitinase decomposes tbe 
aqueous solution derivative glucol chitin. the cbitmase 
oblaioed from this bacteria strain bas been confinned to 
decompose solid chitin. 

1be Biblio family bacteria have a short gmcration 
cycle of about 15 min. nl achieve an extmnely rapid 
proliferation, so an: suitable for the mass production of 
chitin decomposition enzymes. Research to analyse the 
mccbanism of chitin decompositioo is being advanced with 
the aim of developing Production Tcclmology for Useful 
Cbcmicals/Ulilizalioo Technology for Useful Bio-Functiom 
of Marine Organisms, as a part of lhe Industrial Science 
and Technology Frontier (ISTF) Programme. Further 
information is ~vailable from: Osaka National Rcseuch 
Institute, AIST. 1-8-31, Midorigaoka. Ikeda-city, 
Osaka 563. Tel: +81-727-51-9606, Fax: +81-727-51-9621. 
(Source: JETRO, January 1994) 

B•cM• nwnlla• •cldlfl«I •oil 
A joint researcll team from the K.anagawa Environ­

mental Research ~ and Shizuoka Univenity have 
discovered a bacteria that neutralius soils by absoabing 
aluminium acidified by acid rain. 

The bacteria is a type of soil-dwf.Uing Oavobacterium 
and was diSCl)Vered in the soil of one of lhe tea plantations 
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tml abound in Shizuoka ~lecture. When lbe bacteria WU 

:added II 0.1 per CCIII by volume to a one--litre aqueous 
solution wilh 100 ppm almnioium md a pH level of 33. 
the coruobalion of almnioium wu ttdoccd by half widlin 
ten days and acidity ~ lowered to pH 4.1. The resean:h 
team repons lhat enzymes from die newly discovered 
organism would improve the effective~ of lime fO£ 
oeumlizing soils. (Source: McGraw Hill" s Biotedurolo1y 
NrM-swatclr. 21 February 1994) 

SclenfWs find that ~ can s1111ce 
same AIDS pdenta trrfl» 
A 8fOUP of scieobsts IqJOltS tbal tuberadosn can strike 

AIDS p:llieols m~ than om. The finding COllb'adicts 
medical dogma that a m anact provides immunity to 
future bouts. Peter Small, MD., of Stmfonl UoivCISity 
(California) Medical Schoc>I led a n:scarcb team tbal 
included Dr. Gary Schooloik, also at Scanfonl. and 
Dr. Philip Hopewell of the University of Califomia at San 
Francisco, and others. Moreo"Ver, while the ~ Im 
evidence of reinfection in AIDS palicds only, die report 
raises the possibility that all people can repeatedly catch 
TB. according to Dr. Small. 

The scieo1ists looked at TB bacteria cullUred repcarecDy 
from 17 parierxs al Kings County Hospitli in Brootlyn. 
NY. They used restriction fragmeol lcngth polymorphism 
(RFLP) analysis to study the bacterial DNA. On comparing 
the fiagmem obtained from coosccutive cultuRS taken 
from the same patient, they found radically different 
fiagmeot patterns in some cases. The new pancrns 1~flectcd 
reinfection by new drug-resistant strains of TB in patients 
who bad recovered from their first infection, Dr. Small 
said. The rescarcbers found that people can become 
resistant to TB mcdicatioos in two ways: as a result of a 
mutation in the original disease-causing strain. or lbrough 
a new infection by a dmg-RSistaot strain. 

The finding that TB can reinfect AIDS patieots, and 
perhaps odlers, comes al a time wbeo the dise.c is on the 
rise in the US. In 1991, the Centers for Disease Conttol 
and Prevedion (Adanta, GA) received reports of 
26,283 active TB cues in the US alooe, an increase of 
18 ~ cent since 1985. (Source: Genetic Engineering 
News, 15 May 1993) 

How bacterl• •void tM lmmuM .,.,.m 
Biotechnologists at the Pasteur lmtitute have moved 

close to understanding bow bacteria avoid the immune 
system. Researchers at the Paris-based iostihJte told how 
Listuia monocytogenes and Shigel/a flcxneri both avoid 
exposure to the extracellular immu.~ system by moving 
from cell to ceU through tbe :pithelium via adjacent 
membrares. 

Usteria monocytogenes, responsible for severe food­
bome infectiom, is able to invade a wide variety of cell 
types, by inducing its own phagocytosis. Within 30 minutes 
of entry, the bacteria replicate and begin their colonization 
using "a spectacular mode of locomotion which involved 
the polymerization of hose cell actin'', the Pasteur lnstihlte's 
Pucale Cossart noted. 1be genes involved in the invasion 

and colooiDlioo processes have now been ideoli&d and 
are poCeolial ~ for effective therapies. 

Similarly, Slri1ella fluneri, which alRS enltric 
diseases such IS bacillary dysentery by invading the human 
colooic mucosa. uses a similar method to subvert the 
immune system. The bacterium ~ able to produce proteins 
thal aid the breaking of and miry into the target 00.U cells; 
proteim that can art tlwougb the membnoe-bouod pbago­
cytic vacuole. allowing the bacteria to escape into the host 
cell cytoplasm; md m actin-promotcd movement from one 
cd1 to adjacml ones. 

Interestingly, while the processes of Listeria and 
S/rigella are similar, the genes respomible for them show 
very little similarity. Nevenbcle3S, resean:belS belie"Ve that 
knowing the genetic ham of the iovuioo processes of 
these poteotialJy lethal bacteria will help yield new thera­
pcUlics. The reseaJChcrs have already demomtrated that use 
of a monoclonal aolibody in animals slowed down both the 
invasion and spread of S/rigella. (Source: Chemistry &: 
lndastry, 6 Sepcembcr 1993) 

Studln on eJq11'n81on of E. coll P1J"lacto­
slda• fusion ,,.,,. under the control of 
Autognlflh• callfomlca NPV p10 promoter 
Long Qinpin, Lin Guangyuo. et al. of the Institute of 

Entomology, Zhoogman University and National 
Laboratory of Biological Coouol, Guangzhou report thal a 
transfer vector plasmid pQPlO/gal cootlining ~galacto­
si&tle gene of EscMric/ria coli in phase with the coding 
sequcoce of the Autographa californica DDClear poly­
hedrosis virus (AcNPV) plO gene was coostructcd. The 
fusion gene was then inserted into the AcNPV genome by 
cOdraDSfection of the ~er plasmid and wild-type 
AcNPV DNA. Infection of Spodoptera frugiperda cells by 
the resulting recombinant virm AcNPV-plOZ-9 showed 
high level expmsion of the plO-gal fusion gene, but no 
synthesis of plO protein. (Source: Acta Biochimica et 
Biophysica Sinica, Vol. 25, No. 2, Man:h 1993) 

Research lnstnlmentatlon 

An~ ,.,,.,ltHI tmmunoMH:tropho. 
,..,. •nd n. •ppllcatlon tor qu•ntlr.tlon of 
compon4Hlr. In .,, •• venom. 
Uao Googsbang, Lin Baixi, and Huang Xiangping ol 

the Snake Venom Research Instirute, Guangxi Medical 
University report a novel immunousay named An1igeu. 
Enzyme Labelled Immuno-electropboresis (AELIE) with 
characteristics of high specificity and sensitivity was 
developed. A homologous antigen was labelled with 
horseradish peroxidase, a trace amount of this labelled 
antigen ?!as mixed with the sample and electrophoresis was 
pcrfonned on an immunoplate containing polyspccific 
antiserum. Rocket-shaped immunoprecipitates containing 
polyspccific antiserum were visualized by incubation with 
tnzyme substral!!. Positive correlation (P+0.9t) was 
obtained between rocket heights and concenttations of 
anligim. In this study the method was applied for quantita­
tioo of cardiotoxin and L-amino acid oxidase in snake 



I 

venoms. The smsitivity was a 30 fold increase z com­
paRd with protein st:Un cecbniquc and a 20 fold ioaease z 
compaml with mzyme assay while monitoring cbromalo­
gnpby. By distinguishing specific anligicos in smtc 
venoms. Ibis method may provide alllbeolic evidence for 
diagnom of snakebite and rcplatt bioassay of variom 
CompooeolS in snate venoms. (Souroe: S/r.~zlri (Snake 
Journal), Vol. 5, No. 2. Jone 1993) 

AIST~IMflfutedewllops r.t...,,mttng 
blolWtor 
The Agency of Iocbtrial Science and Technology's 

National loslitute of Bioscience and Hum3D Tedmology 
~developed a bioreactor for ~aking down fll.S and oils. 
It can cootinuously recover high coocClllnlions of fatty 
acids and glycerin for more than a monlh. The biottaetor 
was created by combining lipases affixed to an ioo 
exchange RSio with a reactor tmt was developed in-house. 
It is very difficuh to separate water and oil imide a 
bioreactor, and Ibis problem bas remained an obstacle to 
the full-scale utilization of enzymes to degrade fats and 
oils, but this new bioreactor mates oil/water separation 
czy. llis bioreactor is still in the experimedai stage, but 
we can expect these results to dear a palb for full..scale 
commen:ializalion of oil and far degradation with enzymes. 

The developers of Ibis bioreactor are a raean:b group 
led by Keiji Kosugi, Director of the Enzyme Development 
Laboratory in the Biological Reaction Engineering 
Departmen1 at the National Instibde of Bioscience and 
Hmnan Tecboology. 

The lipascs affixed to the ion exchange resin are 
enzymes extracted from a type of Ps~tulomonas bacteria 
discovered in 1990 by Mr. Kosugi and Rakuto Cllemical 
Industries. 

With better than 90 per cert efficiency the reactor can 
break down lipids such as sardine and linseed oil, castor 
oil, and lard into fatty acids and glycerin. The group 
succe11SfuOy ~ the degradation capability by 
affixing the lipascs to the ioo exchange resin. 

The bioreactor itself consists of a tai* in which the 
lipase reaction occuis and an oil/water separation tank 
comected in a loop. A pump feeds the liquid from tbe 
oil/water interface in the oil/water separation tank into the 
tank containing the lip~. There lhe lipases break down 
lht: oil and water into fatty acids and glycerin, and th:n the 
reaction mixture is fed back into the water pi111 of the 
oil/water separation lank. 

When this cycle is repealed, the fatty acids accumulale 
in d1l' oil part of the oil/water separation lank and the 
{llycerin accumulates in the water part. When these aR 

recovered, they yield high concentratiom of fatty aci<k and 
glycerin. The glycerin does not get mixed in with lhe oil, 
and lhe fatly acids do not get mixed in with the water, 
which was t:JC case with previous reactors. 

When researchers used this reactor in an experime,. to 
break down rice bran oil, over a one-monlh period they 
were able 10 ttcover fatty acids in concentrations higher 
1han 80 per cent and glycerin in concentracions higher than 
40 per ~nt. The research group believes lhat this level of 

recovery will bold up cm a commercial scale, and Ibey say 
thal they obcain the same results no maner wbal kind of oil 
or fat is used.. (Source: NiltOn Kogyo Sltimbtut. 12 May 
1993) 

llote po•Wful lllgorlfhm .-m search of 
DNAdafme:HS 
An algoritlm bonowed &om the field of computer 

vision leCbnology may help biochemists and geoetim1s 
search DNA databases more rapidly. The method wz 
developed by IBM researchers Andrea Califano and 
lsidole Rigoucsos at the company's Thomas J. Watson 
Research Center in YOlttowo Heiglis. NY. Desaibed 
earlier al a conference on IDlelligem SysllemS for Molecular 
Biology in Bethesda. MD. the algoritbm could help 
researchers involved in the human genome project cope 
11.ith the ever-increasing r.de al which new DNA seqUCllCU 

are found and decipbemL It also could aid the study of the 
evolutionary relaledoess of living orpoisms. as well as 
resean:b oo inherited and other types of~- Whereas 
the fastest available cooYalliooal scanning methods lake 
about five minmes to process 100 megabytes of DNA 
scqucoces, the new algoridm, called FLASH (Fn-Lootup 
Algorithm for Sequence Homology), can find 99 per cenl 

of all sequence similarities within a few seconds, the 
researcheJS say. FLASH is part of a reoenl class of 
algorithms piooeeRCl at IBM that .:an be used to sean:b 
very large databues cootaining divenc infonnatioo. 
including such retrieval capabilities as finding molecules of 
similar shape or SIJUCtUJe for drug design. The algorithm is 
available free to genome scientists around the world 
through the computer network Internet. (Source: Chmlicol 
& Engineering N~s. 19 July 1993) 

llol«:ulllr recognition 
Sciencists al the Naval Resean:b Laboralory (NRL) in 

Washington believe they are the first to measure and study 
directly a single molecuJar recognition inleraction. ·The 
technique, which uses an atomic force microscope (AFM), 
bas potential for use as a chemical/biological sensor or as 
a ceD mapping device. 

Molecular recognition is tbe basis for assembly and 
regulation in living organisms. BUI characterizing discrete 
inaeractiom can bl- diffiallt because of the very small 
forces and distances involved. However, it is in It.is area 
that the AFM shines. As Richard Colton of the NRL 
explains, the AFM is sensitive to forces of rn·" N and to 
displac.ements of 0.01 nm; can conttol contact aR~ ~ 
small as IO Ml1

; and can wodc on liv.ing systems a., weD 
as on i.1nthetic ones. 

The NRL team, including Gil Lee and David Kidwell, 
mca.,ured w adhesive fora:s between the R<"eptor sirepta­
vidin and it.• ligand, biotin. By atlaching biotin 10 the 
surface of a sphere af the end of a antilever beam, and 
attaching stn:ptavidin 10 another surface, the inaeraction 
forc.e between the two species can be measured by 
approaching, and ihen retracting, lhe two surfaces. Using 
thi.'i method, the •~am say they have measured adhesive 
forces three to right limes gJ"Caler lhan normal "back-
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groundw fortts. These forces, they betiewe, resuJI &om the 
rupture or ~ biobn-suep1a:viclin hood. 

-'s the biotin and streptavidin moleodes are coo­
stniocd sterically, Xld the localioo of the binding site ~ 
buried deep within the Sbqltavidin molecule, lhe number 
of pomble inleractiom is gready ~ This, aod lhe 
m ....... and distri'-ioo of lhe ~ fon:es, implies 
lhal che ruprme fon:e of a single molecular recognilioo 
event bas been mezmed, they cbim. 

Colloo hopes IO ba"Ve a IJbonlory prototype of a 
chemical semor wi1bin IWO years. As ~ a applicalioos 
in medical diagnostics, it may also ba"Ve eawilonmeotal 
use-detecting pesticide tesidues. for eumple. It could also 
be used to map lhe surface of a cellular membaw so dm 
binding sites an be pinpoinled and studied one • a time. 
(Sou~: Chmristry & lntbutry, 4 October 1993) 

,.,,, AlpM colulftll9 fOr .,,,,,,,, Md hydro­
pltoble ,,,,.,.,.. ~·~ 
Affimty Clnomatognpby Ltd. (Freeport. BallaqDa, lsle 

of Mm) bas now made their unique nn,.e of MIMETIC­
and HIC adsOlbeuls for protein sepanliom available as pre­
pacted Alpha Columns. Widl fixed 10 ml bed volume and 
operational Dow rates to 20 ml/min. the Alpha columns 
offer linear scale-up dim:t from AO.'s PIKSI• and PIKSl­
H adsorbent screening kits, and me supplied fully compat­
ible with most biocbromatognpbic systems. Sanitizalioo 
and ClP are simple with molar sodium hydroxide, and all 
MIMETIC :n1 HIC adsorbeDls are available in larger 
individual packs for lab scale sqmatiom and in bulk for 

preens applicaliom. (Source: Pr,ss R'l'as', 1993) 

Nflw non-ntdloactlN DNA labflllng and delec­
aon .,.,.,,, 
The ELITE range of ooo-radioaan-e DNA labelling 

and detection tiu made by Cambridge Research 
Biochemicals of Nonbwic:k, UK is said to offer a real 
alternative to '2P. 

Opcimized to allow che detection of less than 0.1 pg of 
target DNA, the system bas also beeo developed to ensure 
low backgrounds, highly reproducible yields of labelled 
DNA and reliable stripping and reprobing performance. 

The DNA is labelled by the incorporation of a bapten 
using a random priming reaction. Subsequent detection is 
with a monoclonal antibody-alkaline phospbalase conjugate. 
The signal is visualized with either chemiluminescent or 
colour rubstrates. (Source: Prus R,f,as,, 8 June 1993) 

SMl•or obllMW• ~II IJUltabollsm In aaue 
culture In real time 
A newly-developed electrical sensor wiU continuously 

monitor how cells behavt'! without taking them out or lhe 
incubaior, without touching lhem, and without requiring 
long hours bent over a microscope. 

The sensor will tell researchers when minute distur­
bances in ceDs indicate potential b'ouble in a biomolecule 
production process. 

Charles R. Keese, fonnerly senior research scientist a1 

Rensselaer Polytechnic lmtitute, and Ivar Giaever, 

Professor of Physics at RPI, a 1974 Nobel Pritt-winner in 
Physics. showed an American Assoc:iaboo for Aclvaoce­
meal or Science c:oofaeoce in Boston eaditt this mooda 
bow their Eas (electric cieD-substnle ~ semor) 
an also tract changes in lhe cdl wbm biological OI' 

chemial subsboces :are added. The essential Compoo:;ml of 
the smscr- is a tiny gold electrode in a tissue c:ullme cish. 
A very low (one microamp) akemaliog caned is pasRd 
through lhe caltme medium. 

The medium canies die caned. while lhe electtode 00 

which lhe living cdls lie adtmed act • imablors. 
ClmJges in cdl morphology, however sliglJl. produce 
changes in lhe elec11odes' impedmce 

The semor's compaler COOliouously ~ and 
records the impedance cbaoges in real lime. Only abcJUt 
I 00 cells can populale lhe Sllllll e1ectroc1e. but lhe activity 
of even a single cdl can be delected Eas can observe lhe 
metabolism of almost all types of cells so long m they can 
anchor IO surfaces in ~ property of most animal 
cell<s, lhe inwenlOIS dedaml. 

A protOlype E0S is now in a fen"bility test al lhe 
Jcbns Hoptios Cmca- Reseaidl Cener, wbe!e SIUdies bad 
comnoed a dose conelalioo between o:!lalar met3bolism 
and metasiues (Source: McGraw Hilr s Biouduwlou 
Nnvswatcls, 16 August 1993) 

BOO,._,..,,,,. llUtOln.t9d DNA _,,..,,,_ 
Sequaa lead lengths up to 800 bats or 1DOR arc 

typical with U-COR 's Model 4000L Automalled DNA 
Sequencer. The Model 4000L utilil.eS infnRd Ouores-::mc:e 
sequencing tedmology and a 66 an gel IO yield single base 
resolution • base 800. For shader DNA fragsoenls, other 
gel sizes have n»times as short as ooe hour. Samples can 
Ile ptepaicd using Sanger dideoxy protocols with labeDed 
primers or infrmd dye-labelled dATP's. Cycle sequcocing 
protocols are also avaWble. DNA frapneolS labeOed with 
an infrared Ooocopbore are excited with a solid-stare la.9er 
diode and lhe IR emission detected with a soU-staee, 
silicon avalanc:he pbotodiode. Solid-Slate IR technology 
increases reliability and throughput, while mlucing che 
initial purdme price aod operating eosb. Electrophoresis 
results are presented in an :mtoradiogram-like image 
format. LI-COR's Bae lmaglR,. software provides aut~ 
matic base calling with typical accuracy for ss DNA of 
99 per c.aJl to 800 bases. Multitasking software lllows two 
additional sequencers to be operated by the same computer 
for economical future expansion. Further mfonnalion 
available from Ron Wall, Malteting Communicatiom 
Manager, U-COR, Inc., 4421 Superior Street, Lincoln, 
Nebra*a 68S04. Tel.: 1-800-645-4:'fl;7 or (402) 467-3576, 
Fax: (402) 467-2819. (St)UfCC: N~s R,/,au, 11 October 
1993) 

Alcohol oxld ... IMNd blO#nMK dr#lop«I 
A biosensor that in one to two mimtes can meuure 

ethanol conc::ednlions in fermentation broths or clear 
filtered liquors has been developed by YeUow Springs 
Instrument Co., Yellow Springs, Ohio. Yellow Springs 
senior scientist John R. Woodward says the imtrument uses 
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immobiliml akohol oxidme to gmente bydrogm peroxide 
from oxygen and ethanol. The hydrogen peroxide dm is 
prochad is measumf • ID electrode and provides an 
acamte measure of etmnol coocentralioo.. WOOt'·.ivanf 
poinls out tbal, although gas dS'om•ograpby and distil­
blioo can provide -very accume ~ of ale.abol 
concentralioo, the former is n!bli~ly expensive and lhe 
laner is time comuming aod mpmes a stilled leeboiciao. 
The Yellow Springs insuumed is compktdy mtomalled 
and each analysis COSIS between 10 and 20 cm!S, 

Woodward says. The system also can measaR IDdhanol 
coocmttatioos, and this fealUR bu been emplo~ in a 
devia ~to measme cooecobatioos of lhe sweetmer 
aspartame at levels found in diet soft driots and odJer 
commercial products. This devia uses cbymouypsin to 
cleave methanol from one of lhe lhrtt amino acick tbal 
mate op~- The alcohol oxidase geoenaes ~ 
gen peroxide from the IJldbanol and lhe dectrode deteas 
the gmenled compound. (Reprided with penUsioo from 
Chnnical & En,;n~~ring Nnvs, 12 April 1994. Copyright 
( 1994) American Cllemical Society) 

Solid dftlctlon 
Biotecbnologiscs at the Cr.Wield Imlitute of 

Tedmology be~ Ibey have developed the first bioleosor' 
~ OD a solid, nlher than a solveor, that can detect 
spt'ific gases. They hope to have a worting, commerciaJ 
device within four to five years. 

Anlbony Turner, lhe bead of Cranfield's biotechnology 
cenlre, believes that the semor, which worts iodepeodendy 
of its environment and can operate in air, would make a 
good penooal alarm or fixed monitor. At presenl, it can be 
tailored to detect methane, sulphur dioxide or phenol using 
polyphenol oxidase, sulphite~ and methane-oxidizing 
bacteria respectively. 

In Turner's device, two gold electrodes are befd within 
an electrolytic gel. They need to be small, so Turner uses 
lithography to achieve dimensiom do"11 to 7 miaom. He 
hopes to go even smaller: 1be smaller the better and lhe 
closer 1ogetber the better because it cuts down the resis­
tance of the gel which is only poorly conductive". 

According to Turner, the new biosensor which bas a 
patent pending, will have ~ater selectivity than present 
inorganic sensors-i: will not be set off accideorally b) a 
~rfume-but may not be as stable. (Source: CMmistry & 
Industry, 7 June 1993) 

Blo-compatlbl• blo11Bn•or develop«I 
In cooper.uion with Nippon Suisan. Professor lsao 

Karube of the Research Centre fo; Advanced Science and 
Teclmology, University of Tokyo. has developed a bio­
compatible biosensor that can measure glucose concentra­
tions, e1c., continuously within the body for more than one 
month. It is made by affixing the enzy~ used for the 
a.o;.uy in chitin, which is hannless to the human body and 
graduafly decomposes wiien placed inside the body. This 
device has potential as an implantable sensor to monitor 
blood glucose for use in combination wilh an artificial 
pancrea.,. 

After the RStarcbm gnuod up QJltlefisb cartilag't and 
dissolved it in w•er to form a jelly, they added S per cent 
glucose oxidase fOI' meamring the glucose cooceotJalion.. 
They then spread oot this c:bibQlenzyme mixbJR to a 
tbid:ness of 0.05 mm, as if forming a sheet of paper. and 
Id it dry and lmdm at room tempenhllt. 

By giving lhe datin a special pmRabnelJI. it is 
possible to frmy adjust the time it lakes to ctmolve imide 
the body from ooe week. to tbrtt lllOlllln. To exuact the 
~of the sugar-enzyme n:actiOD (for glucose CODtalb'a­

tiOD) in lhe fonn of an electric signal. the group deposited 
a lhin layer of gold OD ooe side of this film and anacbed 

wiRs to it. Gold causes almost no damage •• all when 
pbced in the body in very small llDOUDIS. 

The poup aealed and leSted a semor I cm long by 1.5 
mm wide. Wbco they~ lhe semor with wiRS anacbed 
in a solUliOD of glucose. they could measme the coocmtta­
tion within 30 secoods. In the f1Jb£ the group will study 
performance and safety in animal e:qierimalb, and proceed 
wilb research OD methods for exttacliog the meamRllled 

data from lbe body with lhe pl of improving the device 
for practical applicarion. 

In the .,.., minialwe biosensors dm could be plaad 
in blood vessels have been developed, but more than half 
have been made of malerials such as silicone. As a ~. 
placing lbem in lhe body camed infbmmalioo, etc., and 
long-term continuous measumnent was impossible. There 
bas been ~ demand for bioseosors that are safe when 
impbded in the body. (Somce: Nikhi Sangyo Shimbun, 
9 April 1993) 

BtOIWCtor dl#llgn mlmlca bone marrow 
A new bioreactor design thal more closely RSembles 

the nalUrlll bone marrow environmelJt shows an improve­
ment in blood celI differeotialioo over cooveoliooal tissue 
culhne techniques. <llemical engineering professor J.H. 
David Wu and co-worker T.Y. Wang of the University of 
Rochester uses a polycarbooale plastic shell packed with 
porous miaospberes to mimic the natural lhree-dimemional 
matrix in human bone marrow. 1be structure provides a 
scaffolding to anchor the cells and to provide the kind of 
3-D inleractions between them that appamuly are neces­
sary for complete :lifferentiatiOD of blood cells 
Conventional flask culture supports only two-dimemional 
cell growth and produces only two ldnds of cells, whereas 
Wu's reactorpro<iuas almost all ofL'le stages and subtypes 
of blood cells in natural mam>w. (Source: Chnnica/ & 
Enginuring N~·s, 12 April 1993) 

Prwllcf/011 of lntron and exon •qwnt:fl In 
.uk•ryottc gene by neural Mtworlc approach 
Cai Yudong of the Shanghai Institute of Metallurgy, 

Academia Sinica and Chen Changqing of the Shanghai 
Rer;earch Centre of Biotechnology, Academia Sinica report 
in a paper that a neural network method was applied to 
predict the splice site locations in a eukaryotic gene. Ninety 
human glycoprotein genes were selected as the training set 
to con.~ct a network model and 27 human glycoprocein 
genes were used as the sample~ for prediction. Generally, 
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the pmlicted ~ sites w~R more rban the true splice 
sites and only a very few oooccmemus sptic:r sites coald 
oot be pmf.cted. When the position of the Shit codon 
lATG) and total amount of ami!10 acids we~ known. the 
unique ~.pence of~ and exoos could be obtained by 
computer from oumerous possible combinatiom or pre­
dicted splice sites. \Source: Ada Binchimica ~ Biophysica 
Sini1c1. Vol. 25. No. 2, March 1993) 

Kol» Steel deW#ops production lechnology tor 
high pudty useful protein without uslnf1 t»lls 
Kobe Steel bas developed a technology for produc .ng 

highly purified useful prolCin for pbannKtUticals withoot 
using cells. Kobe S\~I ~•ed m artificial system in a 
tank for pro<eio synthesis in c:rlls aod made it wort for 
many boors. So far the production of phumaceuticals using 
culnucd cells has a major disadvarftge. 

During the process, some impure proteins m also 
syotbesUed. ~by cootamimtiog the produds. Using 
Kobe Steel's new method, sobstaor::es that the micro­
organism cannot synthesi~ may he procb:ed. 

Since high purity protein can be produced by Ibis new 
method. the time for production can be sborteoed by 
eliminaling the purification process. 

In the new production method, plasmid combined with 
a gene for specified protein synthesis will be added to the 
solution of ausbed Esch~richia coli cells. Since the 
solution lw eoricbed cootCDIS reqoiml to syolbesiR 
protein, specified protein synthesis will be done by the 
3ene 's command. 

11Je research team has succeeded in contiDJoos protein 
synthesis for 20 hour$. This was achieved by cootinoously 
supplying outriem and olher ingredients of energy sources 
for protein synt.hesis and removing syochesiml proteins and 
waste by-products using an oltnfiltralioo membrane filter. 

In lhe test tube where rhere ~ no flow of the col~ 
solution. the protein syotbesjs will stop in about an hour. 
In drug research using biotechnology, rasearcb is under 
way for the design and synthesis of materials of special 
functions and molecular stto~. which have not naturally 
existed before. 

It is still urhown whether cells or micro-organisms 
will be able to synthesize artificially designed proteins. The 
new mellJOd developed by Kobe Steel will open the door 
to the production of new materials. 

The confirmation of gene analysis can be done by 
synthesizing protein. The new method is also meful for 
analysis of human gene decoding. nus new method i'l 
distinctive because of the controlled syrthetic reaction of 
a specific purified protein production by manipulating 
enzymes required for the synthetic reaction. 

Ordinarily in the course of genetic recombination, 
different ge~s are recombined simultaneously as a label to 
confinn the introduction of a new gene. Therefore, impure 
proteins of labelled genes were also syntbesiu:d. Jn the 
newly developed method, only pure protein will be synthe­
si1.ed, thu.'l eliminating the purification process. 

Kobe Steel lw: been emphasizing research in electronic 
material11, high polymer materials and infonnation and 

commanic:aboos tedmology. In 1989. Kobe Slleel ~ 
lisbed a biology research labonlory for biot~ogy 
rtsearch in Tsutuba. This new tleebnology was de~loped 
in lhe laboratory. (Source: Nikhi San8yo S#Wnbfln. 
13 April 1993) 

Gensnll 

Mummy'•day 
Studies of DNA fragmeors from a l,~year-old 

Peruvian womai indic31ing mat she suffeted from tubercu­
lom (TB) provide the most conclusive evidence pcmible 
to support the cootto'VCISial argumm dJat 1B existed in the 
New Wodd before Columbus landed tbeR over SOO years 
ago. Whal is mOR. it is the first successful 11~ to 
determine the existmcc of an inRctious disease in antiquity 
using molecular biology. 

"RecomllUCting evolutionary patterns of infectious 
diseases such as TB, malaria. AIDS and olhers carries an 
enormous potential for uoderstanding the oatuJe of our 
present eocoudea with these cooditiom as well as 
guidance to raliooal policy decisiom for their control", 
believes Arthur Aufderheide of the University of 
Minnesota, who led the resean:b team of bioscieolW.s and 
Ullhropologms. 

The team analysed DNA fragmeors from a lymph node 
and a long lesion taken from a 40-45-year-old woman. who 
lived in soulhem Pero some lime around AD 1~1300. 
Using PCR teclmiqoes, they were able to "fish out" a 
segment of the extracted DNA that was unique to 
Mycobact~rium ~~rculosi.s. 

The team found that the!r anciem DNA sequence was 
ideotical to CODlempomy M. trlbuculosis; it bad not 
changed over the pa.11 1,000 years. Taken together with 
cbaracteristic, bot not definitive, signs of disease in lhe 
woman's lungs, Aofdedlcide thinks he has an excellent 
case for claiming TB ~-dated Columbus' anival. This 
wort sboold help "refine our appreciation of Ille 
'Colombian exchange' of diseases." (Source: ChLmistry &: 
Industry, 21 March 1994) 

GBM lhMepy: who I• being llntff? 
On 15 December 1993, France's Centre d'Elode du 

Polymorpbisme Humain (CEPH) unveiled the first compre­
hemive "map" of the genes found in every human cell. The 
map is expected to guide researchers towards the genetic 
causes of thousands of diseases, ranging from astfuna and 
diabetes through to rare fonns of cancer. In the proces.'l, the 
work-which is still far from complete-is likely to 
provide a massive stimulus 10 the emerging field of gene 
therapy. 

A recent Biolndustry Association brief on gene therapy 
noted tha1 at preserx only 2 per cent of human genes have 
been mapped to specific locations-and, so far, only a few 
of the approximalely 4,000 genetic diseases have been 
traced to their malfunctioning genes. Whil'lt the first 
physical map of the human genome was published in 1992, 
this only gives scientists infonnation about the chromo­
somal location of genes and their relative p~ition, not lhe 



Gelldic En1inrmn1 Olfd Biot«lutolor. Monitor. Vol. ! . No. 3 (1994J 

exact localion of all genes. Now. as~ nee lhead to 
m• men and mote goeoes. questi.'.m arise moat lbr 
dilemmas posed by lbr pmsa"bility of cma fOI' genetic 
cmeases. 

Gene tbenpy. wbicb involves the deli>enle Rpair or 
repl:aceaaml of damaged genes. is likely to prove particu­
larly rich in such dilanma. Cmmldy. gene tbenpy is 
advancing along a very narrow front-and ii is latrided to 
somalic or body c.eUs. nda than sex OI' germ cells. But 
the frool is likely to open out rapidly as tbe tecboology 
evolves. 

The BIA brief outlined four app1oacbes cumndy heing 
tested in tbe UK. The lint study, at Oxford and 
Cambridge. involves cystic fibrosis. The idea here is to 
imrrt copies of a gene called CFfR U.o the hmgs. 
Enclosed in liposomes (fat globules). the genes then adbe!e 
to-and pass tbroagb--cbe cells and coned die disorder. 

The second approach involves inserting oonnal genes 
inlo white blood cells taken &om palients with leacocyte 
adhesion deficiency. a me disorder lhat leaves victims 
exposed to RCUl'leDt life-dnelleoing infectiom. The idea is 
to replace the defective population with new cells. 

The dUd ;ipproacb is being ondataten in die USA and 
involves ming cancer patieoes' own white blood cells in 
conjunclion with ~2 (IL-2). This aims to eobance 
the tmnour-destroying capacity of white blood cells. 

And lhe fourth approach. being piooeeml in the UK at 
Grear Onnood Siied Hospital and in lhe USA, targets 
Severe Combined Immunodeficiency (SCID). This rare 
disorder affects some 40 cbikhm each year world-wide. 
Here, defective bone marrow a:Ds are exttacted and 
missing genetic material inserted, before replacemem. 

Rec.edly, too, reports have reached the west from 
Olina of a gene therapy trial aimed al replacing a defective 
gene involved in haemophilia The pressme OD Chinese 
parents to limit their families to ooe child bas meant thal 
there bas been a particular interest there in the potential of 
gene therapy for ensuring that any children they do have 
enjoy good health. (Source: Biottchno/ogy Bullttin, Jamary 
1994) 

Curtou• coll• 
Up to now, the spontaneous self-assembly of organo­

metallic complexes bas depended on strongly bonding 
transition metals. But now American chemists have shown 
that even humble sodium iom can control the self-assembly 
of elaborate double-helical supramolecules, which may 
prove useful as nanoscale electronic or ionic devices. 

Thomas Bell and H~l~• . .e Jousselin from the State 
University of New York used a class of large pyridine 
ligands which twist around themselves to fonn a Sfiiral 
shape. When they added sodium salts to a solution of these 
"molecular coils", they found tbal the coils wrapped 
themselves around the sodium ions to form a double helix. 
Depending on lhe salt med, one of two complexes formed: 
two coils sloe together like tbe threads of a nut and bolt, 
with a single sodium ion al the centre; or two coils wind 
around two sodium ions in opposite directions, 10 form a 
structure lite a DNA helix. 

k .be inleratt.. "' between the metal mil the ligand is 
so weak. Bell and J~ ·-fin think chat the liganik may 
inllerc:bang'C between their free, monomeric forms and the 
two-molecule double helices in metal-free solucioo. Longer 
coils, Ibey add. may even be able to fonn double belica 
without metal compleulioo. fonning a molecule similar to 
a type of llllibiotic aamady being tesled for its ability to 
form ion cbannels in lipid membranes. (Soun::e: Chmti.stry 
&: lndastry, 21 February 1994) 

DNA ,_. mlalng In Polyn..,.,, Mmg/fl 
Seven! tboosnl years ago, in the greatest human 

migralioo in history, the Polynesiam swept across die 
Pacific and settled in the "Polynesian triangle": Hawaii in 
the DOltb, New Zealand in die somb-west and Easler Island 
in the ~ Sut wbeR did the Polynesiam come from? An 
answer is being provided by fngmenls of human DNA 
taken frcm anciem bones md amplified by the polymerase 
chain reaction (PCR). 

Linguistic and an:baeological evidern suggests tbal the 
pmco-Polyoesillls came from the "Lapita" culture of the 
south-west Pacific. somewhere between New Britain 
(which lies near New Guinea) and Fiji (which lies farther 
soutb-easl). The culture. which flourished between 3,600 
and 2,SOO years ago, was c:buaclerized by navigational 
skills md pottery. The Lapita sealers are, in tmo. believed 
to have come from die islands of South-Eat Asia. 

1bis migration pattern fits a genetic obscrvatioo: 
Polynesiam Jack a sequence of Dine base pairs in lhe ooo­
coding fifth region of their mitocboodrial DNA. The 
"deletion" is also commoo in the people of South-East 
Asia. but not in Caucasians. However, a comparison of 
skeletal featuRs sugescs lhat the Lapita people came from 
Melanesia to the south-west. 

Now Erika Hagelberg and Jolm aegg of the Institute 
of Molecular Medicine in Oxford have analysed the 
mitoc:boodrial DNA from human bones found in several 
sites, ranging from New Britain in lhe west to Tonga in the 
eat. The bones are between 1,700 and 2,700 years old and 
were found with artefacts from the Lapita culture. The 
researchen have discovered that the bones do DOI have the 
deletion which u characteristic oftoday"s Polynesians. The 
mitochondrial DNA findings dent dJe idea tbal the Lapila 
people were essential1y Polynesians on the fast train to 
Polynesia. 

Imtead, it seems likely that the Lapila people were a 
mix of Melanesians and people of South-East Asian origin. 
However, it will be difficult to settle the issue until a 
genetic matter for Melanesians, assuming there is one, is 
discovered. 

If the Lapita people were indeed a mixed group, then 
it seems thal the mitochondrial DNA lineages of the 
Melanesiaos died out 1be early Polynesians endured 
hazardous long voyages, and it seems only those with the 
nine-base-pair deletion, brought from South-East Asia, 
tended to survive. (Souru: New Scientist, 10 July 1993) 

T•mp•r•tur•·controll•d DDS m•t•rl•I 
d•velop«l 
Professor Tadao Fujie and instructor 

Yoshiko Yokoyama of Kyoritsu College of Pharmacy have 
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developed a vitamin B-fan:y acid complex in wbich drug 
release an be coouolled by temperature. They have 
confirmed rbal when crystals of the complex ue dispersed 
in solutions with a hydrogen ion concentralion (pH) 
ranging from lhe sttoogly acidic juices or die stomach to 
lhe nearly neutral fluids of lhe inlestine, Ibey rdease 
viramin B when heated and stop releasing it when cooled. 
This subshnc:e differs from lhe gels lhal have been studied 
in the p.i ~ drug delivery systems (DDS) because. dw*s 
to lhe uniform structme of lhe crystals. it should be euy to 
set lhe rate and amoud of release as desired 

This complex contaim a 21 carbon fllty acid and 
nicotinamide, the vitamin B complex. bound in • one-to­
ooe ratio. It is obtained in lhe fonn of small aystals after 
bodl substaoces ue dissolved in heated dicbloroetbaoe and 
cooled to 40' C. The researchers added the complex to an 
actueous solution with lhe combined hydrogen im concen­
tnliom of stomach (pH 1.2) and intestinal (pH 6.8) ftuids, 
md found lhat while the sttucture of lhe fatty acid mnaios 
unchanged. lhe nicotinamide is released into the solution at 
rempo•mes above 37' C. and at lawer remperatmes lhe 
release stops. This process cm be RpCaled by raising or 
lowering lhe temperature. Fatty acids iobeRlltly exhibit a 
characteristic called association in which the molecules 
come together and behave as one unit, and at 70' C their 
crystalline struCIUre undergoes a clnnge (tramition). Dr. 
Fujie and co-workers suspect lbat lhe nicotinamide is held 
within a crystalline structure of several fatty acid mole­
cules, and when the crystalline suucture cbaoges due to the 
temperature, die nicotinamide is squeeud out. Polymer gels 
have been viewed as good candidates for DDS material and 
it is difliadt to make the mesh 3DCI the gr.mules of a gel 
uoifonn. Cyclodextrin bas also attracted attedion, but it 
can only fonn complexes with hydrophobic compounds. In 
this case, the researchers have succeeded in fonniog a 
complex with a hydrophilic compound, and they believe 
lhal the on-off temperatme can be raised by incRasing the 
number of cadK>m in the fatty acid. They have also found 
that they can fonn complexes with compounds that have 
several aromatic rings. This substance is sure to be closely 
watched as a ntw DDS material. (Source: Niklcei Kogyo 
Shimbrln, 23 March 1993) 

FermMta#on pept/8 found effective In lower­
ing blood pre•ure 
Professor Mitsumi Kajiwara of Kobe Women's College 

and a group including researchers from Nitta Gelatin, a 
leading gelatin manufactmer, have confumed that a 
fermentation peptide made from collagen, the main compo­
nent of animal .slcin, is effective in controlling increues in 
blood pres.'!Ure in laboratory experiments with rats. This 
was announced at the general meeting of the Japan 
Nutrition and Food Society that was held in Tokyo in May 
1993. The group also confinned tbal the peptide is effec­
tive in preventing ulcers in the esophagus. It is expected 
thal the peptide will become widely used a., an ingredient 
in health foocb and drinks. 

The group from Kobe Women's College, Nitta Gelatin 
and Kono Food Laboratory (Osaka, Tomomi Kono 
president) used SHR rats, which imerendy develop high 

blood prwwwe, in lhe experimeuls. lnunedialely after being 
~IDCd lhe rats were given standard food. In the 20th 
week. when they bad reached adulthood, lhe experimenlal 
rats ~ given food cootaining the fermentation peptide. 
Although the control rats 1bal were COOlinued on a diet of 
standaJd food developed and sustained high blood pressure. 
the experimaDI DIS lbat bad eaten the fennentalion 
peptide showed a 20 per cent drop in blood pressme after 
one week. 

A peptide originaling in soybeam also is effective in 
COdlOlling rising blood ~me. but the group reports tbal 
the fennelulioo peplide Im a greater effect than the one 
obtained from soybeam. In previous in vitro experiments, 
the fennenlanon peptide wz less effective than the 
soybean pepcide in iobibmng angiotemin-convcrting 
enzyme, the enzyme responsible for increased blood 
pressme, and scientists bad expected lhat it would also be 
less effective in coottolling high blood pressure in vivo. 

The fennenlation peptide is made by lysing collagen 
with pineapple juice that contaim proteolytic enzymes and 
then fenneoting the lysare with yeast. Collagen it a sub­
stance lbat can be extracted from skin. bones, etc., by 
boiling them in water and then letting the liquid harden to 
form gelalin. In the experiments, liquid fenneotation 
peptide was formed into a solid and fed to the rats. The 
fennentalion peptide is mamifacture.:i ... ~.. c;c Id by Nitta 
Gelatin as an ingredient of health food. (Source: NiHei 
Sangyo Shimbun, 18 May 1993) 

PNtlcldetl linked to ,,,_., cane»r 
Chemicals in lhe environment tbal act lite human 

hormones could be lhe cause of "an unexplained increase 
in breast cancer", says Devn Lee Davis, a toxicologist and 
senior adviser to the US Assistant Secretary for Health. 
Chemicals should be saeered for their ability to mimic the 
bonnones oesuogeo before Ibey are released into the 
enviromnent, she says. 

Oestrogen bas long been linked to breast cancer though 
epidemiological data, which relates a woman's risk to her 
estimaled exposure to the hormone, and through the finding 
that oestrogen stimulales cells in the breast to multiply 
rapidly. Now some scientists are claiming lhal extra doses 
of oestroge~like compounds in the environment may 
increase the quantities of hormone some women receive to 
dan&erous levels. 

Data show that deatm from breast cancer in the US 
have been rising since the 1940s at about I per cent a year. 
Davis and her colleagues claim lhal established risk factors 
for breast cane.er, such as early menstrualion, late child­
bearing, la1e menopause and a family history of the disease, 
can account for only 30 per cent of these cases. 

Scores of industrial chemicals-including organo­
chlorine pesticides such as DDT as well as polychlorinated 
biphenyls (PCBs~are now known to act as weak oestro­
gens. Some of these chemicals have a long half-life and 
can "bioaccumulate", that is build up in fa1 stores and in 
the food chain. 

"The enviromnental hypothesis is extremely interesting 
and scientifically important, and we are going to pursue it", 
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says Samuel Broder, dllcctor of tbe Naliooal Cancer 
Imtitute in tbe US. 1bi.s is an uea lbat is certainly high 
priority." 

Early in 1993. the iostitute's journal published a 
stanliog paper by Mary Wolff of Moad Sinai School of 
Medicine in New Yott. Wolff analysed frozen blood 
samples from women who later went on to develop breast 
cancer. and found tbal they cootaioed much higher levels 
of ODE. a breakdown product of DDT, than women who 
did not go on to develop ~ canc:er. 

Another resean:ber, l..e<'l1 Bradlow at Comell 
University. New Y Olk, believes he bas found a biochemical 
mechanism that can explain this finding. He bas shown that 
organocblorioes enbaoce the metabolic palhway that 
coovellS oestndiol, the body's most potent oestrogen. into 
16-alpba-bydroxy-oestrooe, which stimulates breat cells to 
divide and so promotes tumocrs. But not all oestrogen is 
"bad" in this way, says Davis: she points out tbal the 
oestrogens in oral contraceptives or in hormone ieplace­
mect therapy <HRn might oot have this metabolic effect. 
A link between HRT or oral contraceptive use and breast 
cancer is not proven. 

But oot all authorities in the field ue convinced by 
Davis' argument. Julian Peto "f the los1itute of Cancer 
Research in London says be is deeply sceptical of Davis' 
wort, and points to established findings that lint 
breast cancer with affluence. (Source: New Sd~ntist, 

25 September 1993) 

D. APPLICATIONS 

Pharmsct111tlcsl and medical sppllcsttons 

BloMgnd•ble 11Urglcal bMdllge 
Nycomed Pharma (Oslo) bas launched wbal it describes 

as a "revolutionary" 1.-ew product to arrest internal bleeding 
during surgery. The product, called Tacbocomb, bas been 
successfully launched in Austria and bas won muteting 
approval in most European countries, as well as 
Saudi Arabia and Cllina. 

The product. which biodegrades in lhree to four weeks, 
is applied directly to bleeding organs or tissue and coagu­
lates into a tight, though flexible. oandage within three to 
five minutes, halting the bleeding proceu. It is made up of 
a sheet of collagen coveied with a layer of "fibrir1 glue", 
which is made up of fibrinogen, thrombin, and aprotinin. 
When this layer comes in contact with blood, the compo­
nents dissolve, forming fibrin. 

Clinical trials for the product involvt:d 1.400 surgery 
patient.'1. It produced "effective" coagulation in 95 per cent 
of patients, "satisfactory" coagulation in 3 per cent of 
patients, and "imufficient" coagulation in 2 per cent of 
patients. The product "offers surgeons a new tool to treat 
ueas of diffuse bleeding, which, with orthodox methods, 
ue difficult to treat, since conventional compressing agents 
have a propensity to float away after being applied". 
(Extracted from Bioff~chnology, Vol. 12, February 1994) 

Good,...'°' ,. .. lies 
The first tests OD !iumaos of a novel diabetes therapy 

appear to show that it can overcome the dise&'!IC. Two 
patients given special capsules of imulin-producing cells. 
which mimic a bealtby panans, no lvo~r needed their 
daily insulin injectiom. Doctors hope the treatment will be 
routine in four years. time. 

The key to the treatmeDt is the capsule, which protects 
the imuli~roducing cells from ieject'on by the immune 
~em, exphim Pabict Sooo-Sbioog of the St. Vincent 
Medical Ceder in Los Angeles. "Ideotifyiog a biocompat­
ible immuooprotr ;tj,-e mt'.lllbraoe to preved graft rejection 
bu eluded inv~gators for yeus." U..,rotected cells need 
to be Wministeml with immuoosuppres.wats, which can 
sometimes poison the cells. 

Sooo-Sbioog eocapsulaleS imulin-producing cells (islets 
of l...aogcrbam), usually taken from panaeatic tis.we in 
human corpses, ;n; polysaccbaride membaane, extracted 
from alginate, a seaweed protein. The capsules are semi­
penneable, allowing imulin out but oodDng in. and each 
bolds two or lhree pinpoid-sil.ed islets. 

With the patient orider local maetbestic, Soon-Shiong 
makes a small incision and "pours" the capsules into the 
abdominal cavity. "Once implanted. the islets produce 
insulin lite a normal pancreu, responding to changes in 
blood sugar and effectively curing the disease for the cell's 
lifetime", he says. The islets should normally last about 
lhree years. 

Significantly, the islet-produced insulin is absorbed into 
the bloodstram but evellbJally comes to rest, as normal, in 
the liver. Imulin injectiom can cause excessive imulin 
levels ir. the blood, wbidl have been linked t<' bean 
disease. 

Boeh patients treated by the St. Vincent team had 
type I diabetes and bad received kidney tramplants. The 
first, a 38-year-old man. needed only 5 per cent of his 
usual imulin injections after two treatments. In fact, wf:.en 
Sooo-Sbiong witbdJew all extra imulin. the man wu 
completely ~independent. A monlh later, however, 
Soon-Sbiong decided to restart supplements to pievent the 
islets from becoming over-stressed. Nevertheless, he 
expects that with the right dose, supplements will be 
unnecessary. 

The man's glucose levels appear to have bet;n tighdy 
under control, he experienced no side-effects, his pain 
stopped, he could walk unaided anJ work for the first time 
in seven years. lbese ~Its will appear soon in Th~ 
Lanen. 

Two months ago, Sov..-Sbiong reported, a 36-year-old 
woman also became insulin-inJependent a week. after her 
first dose. Soon-Shiong is now planning to study 
20 diabetics in phase 0 clinical trials. He is also exploring 
pig pancreatic cells as an alternative source and seeking 
ways to proliferate human pancreatic cells. (Source: 
Chemistry & Industry, 4 April 1994) 

,,.volutlon In lnt.nt fonnul• brffllng In 
llMm•n'• t:alVN, rDNA •lg• 
Herman. OenPhann 's tramgenic dairy bull, had siled 

rus first transgenic offspring, the chief execudve told 
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investors at the Hambrecht cl: Quist Utt! Sciences 
Coofcrmce. 

Of l S birtm, eight ttamgenic calves carried lhe gene 
for lmrnan lactoferrin, a protein that helps protect infants 
agaimt infection. However, GeoPbann mmt wait until lhe 
calves mature to team whether they produce lactofmin in 
their milt. If they do, the company aims to develop a 
commercial benl numbering 200. 

Manet Biosciences Corp. lni.;. reported it also bas an 
additive for milk. but it bas tapped the production system 
of microalgae imtead of land-based crealmeS. The algae 
produce pure forms ~f two fatty acicb found in human milk 
that appear to be building blocks fer mental aod visual 
development. acconling to Pete Linsert, cbainnan and chief 
executive of the public company. 

Martek, a Maryland company, was spun out from 
Martin Marietta to exploit a huge collection of micro-algae. 

Manet expects infant formula sales to begin this year 
in Europe, with US sales following by about six madln. 
Several studies commissioned by the infant formula makers 
looking at the impact of the two fatty acim on mental 
abilily and IQ should be appearing in paediatric journals 
somerime after, Linsen said. 

The marketing agRCments should generate $50 million 
a year for Marcet, he estimated. Linsert said the company 
also envisions fatty acid baby foods, medical foods and 
adult supplements that would lower cboleslerol in humans 
and counter the development of Alzheimer's and other 
neurodegenerative diseaes. These pnxtucts would likely 
also be sold without specific medical claims, be said The 
Food and Dml! Administration was unavailable to comment 
whether claims made at investment conferences m,JSI also 
be approved. (Source: McGraw Hill's Biottclrnology 
Ntwswatclr, 17 January 1994) 

Drug ,,.Ip• rats recall wtr.. chip• •re hidden, 
could Improve hum•n """"°" 
A drug that allowed rats to remember where chocolate 

chips were bidden in a maze has potential to be a human 
memory booster. 

BDP, a member of a family of compounds called 
Ampakines, halves an individual's learning curve and 
doubles mention-but only iii rats so far, said Gal)' Lynch, 
professor of psychobiology at the Centre for lhe 
Neurobiology of Leaming and Memory at the University of 
California, Irvine (UC(). Results were good, and the 
apparent side-effects few. 

Cortex Pharmaceuticals, loc., in Irvine, bas taken over 
BDP's patenting and development. Test& will focus on two 
very specific areas where disease has impaired memory. 

The first will he in early- to mid-stage Alzheimer's 
disease patients, for whom it is hoped t.he dmg will 
improve their qualicy of tite. It cannol, h\lwever, bait the 
progression of the diseue, and will eventually become 
ineffective. The olher patient group will be people who 
suffer from multi-infarct dementia, memory loss caused by 
tiny infarcts in the brain. After chat the cr,:-:-apany may lock 
into other fonns of age-associated rr.emory impainnent 
(Elltracted from McGraw llill' s Bir1tclrnology Ntwswatclr, 
17 January 1994) 

Orpnlc 8J11tll•els of taxol 
~-nisu from Florida State University have ccmpleled 

the fust total synthesis of taxol. The 40-stcp syotbesis, 
which staJ1S &om Radily-available ampbx and takes 
two weeks, may le:.! to the development of a whole new 
~ of mti-cancer drugs. 

The 2~stroog team, led by Robert Holton. finally 
completed lhe s)"lllbem ead.y Wt Decelnber. 

Taxol, which is used to tRat stubborn ovarian and 
bre3St cancers, occurs in the but of lhe slow-growing 
Pacific yew. A 40-foot tree only cootaim al>Nt 03 g oflbe 
chemical, and lhe ~ bas to be chopped down to extract 
th~ taxol. Moreover, lhe Pacific yew is now protected in 
the United States because it pro« i:les a roost for lhe rare 
oorlhem spotted owl 

Taxol is a convoluted tangle centred around four fused 
rings, with 11 cbiraI centres and imumenble functional 
groups. This unique struc::tme bas attncted ahnost as much 
attention among organic chemists as its pharmaceutical 
properties. 

The total synlbPsis of taxol bas been Holton 's ambition 
for almost ten years. 

Another group. led by Kyriacou Nicolaou, wo,ting at 
Scripps Research lmtitute at La Jolla, California submitted 
its synthesis in late January. According to Jolm Mam, an 
organic synthesis expert at Reading University, there are 
around 30 groups working on taxol, all at a similar stage, 
and any one of lhem could have been first. Nicolaou's 
scheme is different from Holton' s, says Mam. and involves 
more steps, as it depends on the synlhesis of a chiral 
intennediate. 

Samuel Bonier, dllector of lhe US National Cancer 
Institute, believes taxol is the most important new cancer 
drug for IS years. (Source: Cheminry & Industry, 
21 February 1994) 

Blocompall,,,_ •lmt1 to ,,.,,.,""" contact ,.,,... 
Within l year, a new material for making contact 

lenses will be oo offer from Biocompatibles hlemational 
pie. According to Biocomparibles, the material will radi­
cally improve comfort for the wearer. By identifying and 
mimicking the key compatibility factor in human cell 
membranes, the company has produced a c<Oact lem 
which clinical trials indicate significandy reduces irri!..Oon 
10 t1'e eyt--and may also cut the need fo! Jens care 
solution. (Source: Biouchnology Bullttin, ianuvy 1994) 

Biochemical pharmacology-the •tudy of 
phannacologlcal propMt11111 of drug• with bio­
chemical methOd• 
Like other research and (f~velnpment industries, the 

pharmaceutical industry ~::; highly competitive and the 
success of a company is often detemiined by the innova­
tiveness of the lll!IN Jrug and the drug's position in the 
marltet-place. 1'f1'..1s, Captapril and Melvacor, twr. highly 
successful, fk.;1-in-their-class of drugs to treat hypertensi<'n 
and higb .J1olesrr.rol, propelled Squibb and Mercie into 
sucr~ssnd world class phannaceutica1 companies. Widl the 
aver.•ge r.ost of bringing a new mug 10 market estimated to 
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be $240 million, sue~ in the futUR will go tc lilose 
companies which can R'ost efficiently discover and paresr­
lll efficacious new ch..'IDical entity (NCE) and deve!op it 
into a mu\etable drug. 

Up until 10-15 years ~o. NC& were discovemi '>y 
random testing (or primary saeeoing) of a large oomber of 
chnlicals syodrsized by chemists. 1be "hit" rate was 
about one active chemical in 20,000 chemicals tested. Of 
these selected cbemic.als. about 80 per a:~ of them are lost 
due to lack of efficacy. la.:k of selectivity. and awearance 
of undesirable side-effects. Furtbennorc, these primary 
scrttm were both time-coosuming and expmsive, using 
l~snes or even whole animals which requiml cberr..icals in 
large quallti~. In fact, over half of the $240 millioo spent 
on drug research goes into discovering aod cbaracteriz:mg 
NCEs. Any means which streamline or ratiooalize the 
~ss of compound identification and c!wacteri:zatioo <:an 
reduce cost and increase productivity. This is where 
biochemical pharmacology plays a aitical !'Ole. 

Biochemical pharmacology is dK; primary step m a 
mechanism-based strategy to streamline drug discovery. 
Ibis str:ilegy utili~s rational drug desigu for srecific 
molecular targets, such as a recep!or or an enzyme thought 
to b.i directly involved in a given disease. By uoderstand•ug 
the ~re. shape and chemical make· ~JP of the tarv-t. 
-;ompounds can be syotbesize(l ratiooaily to fit that .arget, 
and tested for activities ic appropriate biological models. 
This approach bas t: O\eo to be cost- and time-effective, 
improv~ L'le "bit" rate to ooe in 2,000 or better. 1be cost 
savings from this strategy over the traditional broad-based 
screening is obvious. With advances in automation teclmo­
logies, targeted "lltional drug design is now combined with 
broad-based screening of chemicals to further improve the 
probability of discovering active NCEs. 

Over the past decade, receptor-ligand binding assays 
have 1:-ecome die maimtay o: the biochemical tools used 
for drug di.<1covcry. It provides a rapid and effective meam 
to study the interactions of cbemica!s with the targeted 
receptors. The methodolon is sunple, and is amenable for 
high-volume primary screening. It i.'lvolves the use of a 
membrane receptor, a radio-labelled ligand, and die 
chemicals in question. With the advent of molecular 
biology, receptors are now cloned, expressed, and are 
available in quantities for screening. Typically, tbe assay 
can be completed within a day and the data c.m be 
generated the same day or the following day. 1be data are 
!hen reviewed and fed back to the chemists to guide them 
in their next designP,d synt:-.esis. !n the case of br0;td-based 
screening of a chemical library (typically cumisting of over 
30,000 compounds). as many as 1,000 compounds can be 
rested per week with a fully automa~d test system. Any 
activ'- "hits" wiU then be re-tested to detennine their 
pharmacological potE:ncies and activities. If these active 
"hit'I'' are known to possess other adverse biological 
a.:tivities, then the chemical sttucturcs of these "hits" can 
be modified and new compounds can be syndlesi-red in an 
attempt to eliminate them, leaviny only the desired bio­
logical activity. 

/Jthough re~&JtOr· Ugand binding data provide valuable 
information on the interaction of the chemicab with •be 
1argPled receptor, it does not provide infonnation on 

whether active chemicals can actually elicit a biological 
respome. Therefore, fuO<.tional tests arc also set up to test 
the active 'bits" for their intrinsic biological aeii rity. These 
functional ~ cao be in the fMm of enzyme activity 
inbibit.ioo, cell activation, ('f tissue cootractioo/rclaxatioo. 
The informahoo fr:'tn these functiooal tests determines 
whether the chemical of interest ~ significant 
b!ological acivity to warrant turther pbannacological 
testing in whole animals. 

The two esttOtial fuoctiom described above, i.e., 
primary ~eoing o: compound-target interactions and 
functional tcst:Dgs, are usually performed by the bio­
chemical pharmacology team. Typically the team is 
comprised of biocbemisls and IJf'umacologists who, using 
bioclr!mical tecboiques and tools, study the pbannaco­
logical properties of chemicals. Their prime responsibility 
is to idelfify active chemicals by ["laying a key role in the 
&covery process, generating accurate data and iofonnatioo 
r.::i a large oumber of chemicals in a timcly manner. 1be 
ability to utilize biochemical pbannacology to i<!elrify anJ 
characterize NCF.s correctly bas gready increased the 
productivity of drug discovery -~ reducing time, 
warerial and labour costs. 

Over the la& two years, Alielix of Allelix Bio­
phannaceutiCitls Inc., Mississauga, Ontario, Canada, Im 
built and stren,mieocd the three essential groups required 
for drug discovery, iccludiog medicinal chemistry, mole­
cular biology and biochemical pharmacology. The bio­
chemical pbannacology gr\JUI) coosists of cell biologisls, 
biochemists, and biochemical pba:.macologists. This group 
participates fully in the discovery process, capable of 
carrying out boCh primary and functional testing of ·com­
pounds from chemistry. Allelix is oow begimjng to 
implement automation for selected testS so that brwd-based 
screening can be performed. (Source: Spotlighl. January 
1994) 

lnnovallWI RNA pTOOiln prom/_. nsw 
thsrapltU tor di ... _. 
A new biological strategy developed at the University 

of Colorado in Boulder now allows sci~sts to "addres,," 
therapeutic RNA molecules with chemical signals and send 
them on a:llular journeys to dt.."itroy hannful viruses. 
Professor Thomas Cech and post-doctoral researcher 
Bruce Sullenger, 'Jf the c.hemistry and biochemistry 
departments, said the proass involves coding catalytic 
RNA molecules (ritiozymes) to travel to loc1tions in cells 
containing viral RNA. The ribozymcs then locate and snip 
the viral P.NA, rendering it harmless. 

The new therapeutic approach bas potential for medical 
treattm.'llt lhal runs from attacking viruses and halting 
infectiom and cancers. to alleviating symptoms of genetic 
disorders A Jong-tenn goal of' the therapy is to destroy the 
AIDS virus, said Dr. C..ech, who received the 1989 Nobel 
priu for chemistry along with Yale's Dr. Sidney Altman 
for their independent RNA ~arch. 

In their o?xrenmeris, Sullenger and Cech used a mouse 
leukaemia virus with a specific chemical sequence respon­
sible for "packaging" the viral RNA. Since viral RNA 
relies on that chemic.:al signal to guide it to particular cell 
locatiom for assembly imo a viral particle, the researchers 
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designed a ribozyme containing the same chemical adciress, 
ancicipaling lhe ribozymes would be direc1cd to that saiM 

pathway. The experiments showed tbal ttlding sipls 
used by the leukaemia virus to navigate within cells also 
directed the therapeutic ribozymes to the same destinatioo. 
iesultir.g in destruction of about 90 per cent af viral RNA 
being pad:aged, while leaving untargeted RNA virtually 
inlact. 

Since cells infected with the mouse leukaemia vir.is 
comaio viral ~A i:l two (istioct ~Dular locatioos, the 
re.JearCbers were able to tC"ll their hypothesis. said 
Dr. Cech. The therapeutic ribozyme "tnocted out" about 
90 per ceat of hr viral RNA being packaged into infec­
tious particles-the RNA with which it was localiz.ed­
wbile Jo:aving lht: RNA with which it was DOl localized 
virtually i.riact. (Soun:e: Gennie Engineering News, 
I .laouary 1994) 

Rrst direct IJlftJe transfer In human patients 
Researcbns from the Univenity of Michigan Medical 

Ceme (Am Albor) have perfonned the first gene lherapy 
using direct tramfer of modified human genetic material 
They successfully demomttated gmc expression. Id of 
loxicity and tbmlpeutic polelUal in malignant melanoma 
patients. 

The scientists injected a gene directly i!Jlo malignant 
tumOUIS of five stin cancer palieoti. Tbe gene for a tram­
plantation aolieeo, HLA-87, was carried by the liposomes 
to the tumour cells. The immune system responded by 
recognizing ~Us into wbi".:h HLA-87 bad been iottodttced 
as foreign. No complicatioos were noted, and in each 
patient an immune response was triggered. T:ansfer of 
genetic material was verifitd by analysis of the tumour 
tissue. No antibodies to the DNA " c:R detected in any 
p~taent. 

The study was designed to prove the feasibility and 
safety of direct ~eoe tramfer for therapy m • •tmar.s. The 
scientists say this was demomtrated in all five patientci. 
AdditiOoally, actual tumour regression was 005erved on two 
occasions in one patient who rec.eived DNA treatment. 
(Source: Genetic Engineering News, I January 1994) 

Novel human antibody CDP 671 llflltlCtlvely 
tatg41t• ovarian cancer 
Initial results of the first clinical study with Celltecb -s 

novel human antibody CDP 67 I were reponed at the N:Oth 
Amnal Meeting of IRJST (lnt~tiooal Reseatcb Group \JO 

lmmunoscintigraphy and Immunotherapy) in Velden, 
Austria. lnvestiyators at Nottingham ard Amsterdam 
Universities have shown in a phase I stutly that the anti­
body specifically targeted the tumours in eight patients with 
confin"1ed ovarian Cmh:CJ'. 

On average, 6.6 times more antibody was bound to 
tumour tiSSDe than ro a range of nonnal tissues in these 
patient.'I. CDP 67 I also successfully imaged the tuc.1our 
mass in six of the eight patients. 'lbe study is 1.0dinuing 
and the antjbody ha~ so far been administered to 
five further patients at a higher dose, in order to :xtend the 
potenbal of the ainibociy to targlt cytotoxic drugs. 

The RSult'l suppon the plamed use of CDP 671 for 
delivering a nnvel cytotoxic agenr, calicheamicin, for 

treating ovarian ~. wbirt. tm an incideoce of 60,000 
new ~ each year world-wide. Cell~ is also exploring 
the poceocial of dJb aotibody to treal lung caocel". 

The l!llibody WU admini.c;tered to 13 pabem suspected 
of having prim£)" or recuneut ovarian malignancy, at two 
centres in Amslerdam and Nottingham. Eight of them wt:re 

subsequendy found epon surgery IO have ovarian cancer. 
The antibody, Jabel}!d with a radioisot\lpe, was shown to 
selectively target the cancer both by comparing the ex1Cnt 
of binding of the antibody to malignant and oormal ~ 
in these patients and by dim:t imaging of the tumour. 

a>P 671 is a rccombinmt human adibody tbal 
recognizes a protein IDligen which is over expessed oo the 
surfaces of ceUs of cancers of epithelial origin. This protein 
is tenned polymorphic epithelial mucin (PEM). For this 
study the antibody was labelled with the isiltope 
iodium-111. 

Each patient received 0.1 m~g o!labelled CDP 671, 
administered intravenously. Imaging studies were carried 
out on the paliem up to 120 boors after admioisttatioo of 
the antibody. Specific tmoour imaging was achieved in six 
of the eight p~ti~. At surgery, six days after dosing with 
the antibody, samples were taken from tumour and some 
normal tissues in order to determine the specificity of 
antibody binding to the lUllloor. It was found that the level 
of antibody binding t(, the can!:er ~paml to a range of 
oonna1 tismes Wla, on average, 6.6 times higher in the 
eight patiem, clearly demomtra!ing the high specificity of 
targeting achieved b} the amibody. No adverse effects were 
observed. 

Approxim:i!ely 60,000 oev.• cases of ovarian cancer me 
diagnosed world-wide each year. In early stage ovarian 
cancer, surgical and cbemotbeJapy treatment can lead to 
greater tbao ·1s per cent live-year survivai. In later stage 
ovarian cancer, however, patients have only 2S to 
30 per cent five-year sun·ival (Soun:e: News Release, 
!S April 1994) 

Hangover cure 
A Californian company recently aonounc:ed it is 

developing a drug which claims can sober people up witbir. 
minutes. 

The lmman metabolism normally takes about eight 
hours to break down eiP. llJlits of alcohol (four pints of 
beer or eight glasses of wine). A large dose of the new 
drug, called Detoxahol, can clear all alcohol from the 
bloodstream within a few minutes, claims Bob Stuckennan, 
the chairman of CompuMed, the company that i.'I develop­
ing the drug. However, so far Detoxahol bas only been 
tested on animals, although CompuMed hopes to begin 
human clinical trials next year. 

The drug, which contains a combination of liver 
enzymes, induces a "secondary liver function" in the small 
intestine, increasing the body's ability to metabolize alcohol 
in the t,food, and, as all its breakdown products already 
<Milt narorally in the body, it st-.ould have no side-effects, 
Stuckerman believes. 

The company is developing Detoxahol initially for use 
in ambulances and hospital casualty depanmeris where it 
estimates that up to a fifth of the United Stlites' 90 million 
annu<ll vuits are aicohol-ielaled. Eventually, CompuMed 
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hopes thal an over-tbe<ounttr vusioo or mc drug will be 
available in bars and supermarkets. (Source: Clrnnistry onJ 
lnd&utry, 3 Jamtary I~) 

Revolutlonaty 'flu drug 
A revolutionary Austr.llim 'Ou inhibitor will be lcstied 

in die United Sl11es. If die drug is ~ful, it would 
bave world-wide social implicabom, m die first cure 
1cveloped for any virus. 

The drug-developed by Biota Holdings md mamfac­
tured by Glaxo Australia Pty Ltd.-will be eested oo 
humans for lhe fust time in lhe United Stales in 1994 after 
m:eiving approval from the United Stan Food md Drug 
Administration. Trials in Australia are expected to follow. 
The ~ of tlm chug would be a bRattbrougb m 
significant as penicillin ~ in the trealll1eDt of bacterial 
disease. (Extracted from Aastrolasian Biouchnology. 
Vol. 4, February 1994) 

Scientists aim to frN dlal»tlCll from lnJ«:llon• 
""" lslet-avlng p/19, lfAbs 
Replacing needles with easy-t~swallow pills is just one 

strategy scientists are exploring to improve treabnCDI or 
juvenile diabetes. 

Fusion toxins. monoclonal antibodies and oral tolerance 
therapy are among several bigb-tecb methods under 
development to help the body process food when its own 
metabolic system goes awry. 

In the United States, it is estimated that there are about 
14 million people with either Type-I or Type-Il diabetes, 
and the National Institutes of Health figures that about one 
half of those are undiagnosed. If left UDllealed, it can cause 
blindness, kidney disease, amputatiom and death. 

The majority of patients have Type-II or no.insulin­
dependent diabetes, in which lhere is still some imu1in 
produced, but the patient's body ClDIOl use it This can be 
brought under control through diet, exercise, chugs and, 
sometimes, insulin. 

Only about 500,000 of the total palienl population are 
Type-I or insulin-dependent diabetics (IDD). This form of 
the disease is a sudden onset autoimmune condition in 
which the body's defences attack the cells of the pancreas. 
The standard treatment for IDD is daily insulin injecliom 
to replace what a patient's body can no longer produce. 

IDD most often strikes the young, di any puent can 
appreciate the challenge of giving a child daily injections. 
And, even if a patient sticks with the regimen and takes 
systemic immunosuppressive chugs the destruction of 
pancreatic cells is progre§ive. If a therapy can halt lhe 
destruction of 1he pancreas, diabetics may be able to live 
without daily insulin injections. 

Automatic Inc. now has four clinical trials under way. 
1he mosl ttcenl of which is a study of a drug for diabetes, 
called AJ-401, a recombinant insulin that will be adminis­
tered orally. Autolmmune's approach is 10 use the process 
of oral 1oleriza1ion, which allows food to pass through the 
body without sparking an immune response. Once lhe 
gastrointestinal tract accepts the protein, the whole body 
becomes tolerant. 

Autoimmune has trials under way in multiple sclerosis, 
rheumatoid arthritis and a retinal disease called uveitis, 

which caases blindness In diabecrs. tbett n a cbw:e 10 

elimimtt lhe need fur imalin injediom widl a single piD. 
tam al bRakmt lh a vitamin. 

Sengm (Hoptinlon. Mass.) bas its fusion 1oxim in 
clinical trials aimed id reducing the imalin reqairemeols in 
Type-I diabetes. The company said tbal it tm finished the 
Pbue IJD trial OD one version of the drug, and anocbcr trial 
Im just started, using an improved sbonened version of the 
toxin. 

The Sengeo drug lints a diplmeria toxin to an IL-2 
ligand tbat homes to a ieceplOl oo aclivaled T-cells that 
have targeted the pancrem. By preveotiog the destruction 
of the islet celb. tbett is tbe poteolial that the body will re­
~gul• i1self, md cut out the need for imulin injectiom. 
In lhe company's clinical trials they have seen palieds who 
need no imulin or jusl a limited amoud mer 11e-.. 

In the expt:1imed., Ibey IRalled diabetic mice with aoti­
CDJ mooodoaal anlibodies. md observed bolb inhibition 
of an accelerated form of the disease induced by cyd~ 
pbospbamide and complete mnission of overt disease in 
some animals. They wrote tbal the study RSUhs, if con­
firmed in lunans "wiD open a new era in lhe imm~ 
therapy of autoimmune diabetes", because it eliminates lhe 
need for cODlinoous long-term immuoosuppressioo. 

Aoodler very different approach is lhe development or 
a bio-aJtificial JllDCleZ, an impl• that ~gulaleS gluco,,e 
levels. Neocrin Co .• in Irvine, California, is in the process 
of conducting animal studies with such a device, consisting 
of porcine islets in ao immunoprotective membrane. 

The Pbannaceutical Manufactums Associalioo in 
Washington, D.C. bas published a listing of men than 
20 new medicines in developnCDI, designed to conttol both 
forms of diabetes and complicaliom of lhe disease. 
(Extracted from McGraw Hilr s Biot~chnology Nnvswatch, 
7 February 1994) 

AZT boost 
A clinical trial has shown that Wellcome's AIDS drug. 

AZf (Retrovir). can cut the risk of HIV transmission from 
pregnant wc:nen to their babies by more than tw~thirds. 
Currently, around a quarter of HIV-positive mothers pass 
the virus on to their children. 

1be trial involved 477 HIV-positive women, who were 
given AZf or a placebo from between the 14111 and 
34111 week of pregnancy. According to Wellcome, only 
8.3 per cent of the women given AZf pa,,sed the viru.~ on 
to their babies, as opposed to a 26 per cent cros.~-infection 
ratt: for those given the placebo. ·-nae daca are both 
exciting and encouraging", says Sandra Nusinoff Leluman, 
Wellcome's bead of infectious disease and immunology 
research in the US. ''lbey demonstrale that we may be able 
10 modify the course or thi.~ epidemic.'' 

The trial, which began in 1991, was sponsored by the 
US Nalional Institute of Allergy and Infectious Diseues, 
along with lhe National lmtitut~ of Child Heallh and 
Human Development and the F.-ench lnstitut National de la 
Sant~ et de la R~cherche Medicale. The investigators have 
now halted the trial and have offered AZf treatment to the 
women from the placebo group. 

The only side-effect or the 11ea1ment is reversible mild 
anaemia in some of the babies, says Wellcome. The 
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compaiy Im already submitted cbla to the US Food and 
Drug Admioistralioo. and plam to alert regulalory authori­
ties in 'lthtt countries. 

According to Wellcome, 7,000 HIV-positive women 
give birth to children each year in the US alooe-aroood 
0.2 per cert of all biitbs. In some par1S of Asia aol Africa, 
where abnost a dliid of pregnant women have the vims, the 
figure is much higher. (Souroe: Chanistry &: lndastry, 
7 March 1994) 

New vaccine against cancer 
Scieolists at the Pittsburgh Cancer lmlitute (PCl}­

Univeaity of .Pittsburgh Medical CedR (UPMC) are using 
a new vaccine to immunize patieols against their own 
cancers (breast, colon and pancreatic). 

1be vaccine is developed &om an aboonnal form of 
mucin, a complex of protein and sugars found on the 
surface of cells of the brea.U, colon and y.mcteas. 

"This is the first syndietic peptide cancer vaccioe in 
clinical use", says Olivera Finn. Ph.D., director of Pa's 
immunology programme, a.uociale rofessor in the depart­
ment of molecular genetics and biochemistry and in the 
department of surgery at the UPMC, and principal investi­
gator for the study. 

Unlite ~r cumndy available cancer vaccines, the 
mucin peptide-based vaccine specifically evokes the 
activity of killer T-cells. 

Normally mucin moleadc; branch from the surface of 
healchy brem, colon and pancreatic cells, with the protein 
limb of mucin completely cloaked by sugar molecules. 
Mucin molecules lie only on the smface of cells that line 
the ducts found wi!bin these three tissues. 

Mucin is dramatically different in cancerous cells of 
the brea.U, colon and pancreas. Some of the sugars do not 

form, revealing portiom of the inner protein limb, which is 
normally hidden. These abnormal mucins appear on the 
surface of all tumour cells, wherever they grow in these 
tissues. 

Although the exposed mucin proteins could trigger a 
natural immune respome agaimt the tmnour cells bearing 
them, the efficiency of this process is low. 

"PCl's vaccine combines a localii.ed, concentrated 
amount of a mucin peptide and a substance called an 
adjuvant that attracts immune cells, thus greatly ~g 
both the odds that the right immune cells will encounter the 
mucin protein and the efficiency of the whole process", 
explaim Dr. FiM. 'These encounters result in the prolifera­
tion of killer T-ceUs that could anack and kiU tmnour cells 
anywhere in the body." 

She adds th.it the researchen have seen "excellent 
killer T-ceU immune responses 10 the mucin peptide-based 
vaccine in laboratory animals and other preclinical 
rei;earch." (Source: G,n,tic Enginuring News. 15 January 
19941 

O.ne therllpy llktlly to r.rget canc.r pat,.nta 
onl•~K•I• 
Cancer patiencs probably will be the first large group 

to benefit from gene therapy, says Kenneth Culver, M.D., 
l':itecucive di~ctor of the Human Gene lberapy Research 
ln.<11i1u1e (Dell Moines, IA). 
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According to biocecboology firms at the recm1 Second 
Intemalioml Conference on Gene Therapy of Cancer, 
sponsoml by the San Diego Regional Cancer Ceobe, viral 
and liposomal-baed vaccines have shown high anti-tumour 
activity. TbeSle vaccines are also promising carriers to 
target such diseases a 'Ou, hepatitis and AIDS. 

Vical Inc. (San Diego, CA), for example, is wOlting to 
lCStimulate the body's immODe respome against cancer 
using lipid cmiers (cytofectios). 

Rather than trea1 the tmnoms with a variety of thera­
peutic cocktails, Vical, in coopentioo with Dr. Gary Nabel 
at the Uoi.venity of Michigan (Am Arbor), Im developed 
a therapy that causes an immODe response on the surface of 
the tumour. Effector cells are recruitrd to wort on the 
tumour, dms "lick-starting" the immODe system. 

To do that, Vical uses an antigen (lil.A-87) encoded 
on DNA that is inserted on a pbsnid. which is then 
fOIDlulaled with a lipid carrier to form what the company 
calls cytofectin-DNA complexes, which are injected into 
the tumour directly. 

Less than 5 per cent of the fiagment remaim in the cell 
nucleus, Boating freely. The remaining 95 per cent " ... is 
quickly cleared", which allows the gene therapy to be 
administered lite a chug, without the possibility of perma­
oemly altering a palient's geoeti~. But it alsc suggests that 
frequed reiooculalion may be necessary. 

The questim of injection fn:qoency bas not yet been 
amwered. That is part of the Phase I trial plan submitted 
to the FDA. Those trials are expected to begin sometime 
during the first quarter of 1994 and will be conducted at 
several sites, including the University of Michigan and the 
Mayo Clinic in Rochester, MN. (Extracted &om Genetic 
Engineering News, 15 January 1994) 

Cortex dl#llgns new drug that •Pt»•rs to 
ltnpl'OWI ,,_moty 
Researchers working in collaboration with Cortex 

Pbannaceuticals, Inc. (lrvioe, CA) bas designed a new 
synthetic chug (BDP) (l-[l,3-benzodioxol-5-ylcarbonyl)­
piperidine) that enhanc.es memory in a highly specific way 
in animal models. 1be chug may bold promise for the 
treabnent of Alzheimer's disease, mild dementias and other 
conditions that result in memory loss. 

Rats treated with BDP performed significantly better 
than did controls in three different behavioural tests of 
memory. The scientist involved included Dr. Gary Lynch, 
of the University of California at Irvine, Dr. Gary Rogers, 
of UC-Santa Barbara, and Dr. Ursula Staubli. of New York 
University. 

1be research team cited a nu~!,er of desirable charac­
teristics of li1is drug. First, it can be given orally. It is a 
small molecule that i, easily synthesii.ed and readily passes 
through the blood-brain barrier. It moves from the blood­
stream to the brain in under three minutes, and ii ha., 
exhibited no side-effects in animal studies when admini­
stered in therapeutic doses. 

BOP belongs to a recendy identified class of molecules 
called Arnpakines™ that enhance the activity of the exci,a­
tory AMP A receptors in the brain. When an Ampakine 
binck to an AMPA receptor, ii causes the receptor 10 keep 
the ion pore open a li?de longer than usual in response 10 
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glutamate. It is believed dial Ampatines may thus enhance 
memory by ~ the amOUDI of stimulation needed to 
:tebieve maximal long-term potmlial:ioo (LTP). Dr. Lynch's 
group demoostnled that AMPA recqitors with bo.md BOP 
teep pores open fO£ 1/1,000 of a secmd longer than 
normal when expmecl to glutamaae ml ~ by half the 
amouot of slimulalioo requiml to produa: maximal LTP. 

In conditions lite Alzheimer's. for example, lbere ue 
fewer comectiom and, ubimaldy, fewer neurom available 
to produce a Slimulm, but if the pores of receiving neurom 
were kept open longer, a higher level of Slimulalioo might 
be achieved-and memory function miga. be improved. It 
is possible lbal BOP miga. have these effects. 

BOP wz one of a long series of modified versions of 
the drug anincetam that were symbesized IDd tested by the 
researcbelS. Aniraceuim is toowo to mhance tbe activity of 
AMP A receptors in vitro. But aoirac:etam is not very potent 
in this regard. and it is npidly metabolized in peripheral 
msue. Pn:smnably became of these factors, it wu not 
found to facilitate syoaplic commuoicalion in the brain 
after peripheral administralioo. BOP, on the other band, 
does facilitale synaptic communication alter peripheral 
admimstnlioo, and ha the addiliooal salutary pbannaco­
logical properties mady mentioned. 

According to Dr. Lyoch. this raean:b marb the first 
rime that any drug bas been shown to eobance the activity 
of excitarory ~ors. as opposed to imibitory receptors, 
in the brain. 

In addition to its unique effect on excitatory m;eptors. 
BOP further differs from previous memory-edlaocing 
drugs in its exquisite specificity and in the existeoce of a 
strong underlying rationale for its effectiveness. 

The developmeot of many otber memory drugs bas 
been serendipitous, with DO pre-exisling ~ rationale 
for tbe mecbanism of action. 

Other drugs have been designed to addRSS functions 
tbal are generally. but not diRcdy, related to memory. 

The behavioural evidence for the effectiveness of BDP 
in animals was provided by experiments cooducted by Dr. 
Staubli. TbRe different ~havioural models were used. 

- Rats were given BDP before learning which of two 
odours led to a rewanl. TIU problem 001mally takes 
animals ten trials to learn. Wbeo given only fOlD' 
trials, BDP-ueated animals, but not controls, remem­
bered which odour was correct when tbe two groups 
w•re tested 96 boors after the learning experience. 

- Rats swimming in a water maze were able to 
remember the location of a submerged platfonn and 
swim to it significandy faster than did conttol rats 
after learning visual cues for its location 24 hours 
earlier, under the influence of the drug. 

- Rats wete tested for short-term memory in an eight­
arm maze that held rewanls of chocolate chips at 
the ends of spokelike runways. After they retrieved 
the rewards on four of eight arms, tbe animals were 
removed. Eight hours later they were placed back in 
the maze to test their ability to ~I which of the 
arms held the chocolate chips. On days when they 
weR given BOP befme !int running the maze, rau 
made half tbe number of errors they did on days 
they did not receive the drug. 

Accordiog to the scienlisls, tbese !eSUlts iodiQlle tbal 
facilitalioo of glutamate-medialed tnmmissioo by admini­
stration of BDP causes a general improvement in memory 
encoding. 

Acute and long-term toxicology studies of Ampatines 
more poteDI lhao BDP ue currmdy under way, and Cortex 
hopes to initiate Phase I clinical trials soon. The company 
plam to 6le an IND for its lead compound by the end of 
the second quarter of 1994. (Extraaed from G~n~tic 
Engin~~ring Nnvs, 1 Februuy 1994) 

Rim mows DNA probe tontds mo,. applica­
tion• 
Al the recenl "Beyond DNA Probes" coofermce, 

spomoml by tbe American Association for Oinical 
Cllemistry in San Diego, scienlists from a oumber of 
biotecb firms discussed new developmem in probe-based 
diagoosti~~apeuti~foremiaandm-facturiog. 

The cycling probe ledloology (CPT) developed by ID 
Biomedical Cmp., in Vmcouver, Canada, provides tbe 
platform for super-~ DNA-probe-baed diagnostics. 
When used for tuben:ulom testing, results me available 
30 minutes after the samplrs ~ prepued--compared with 
the several weeks tndiliooally required for growth of 
baderial cultures. 

Cycling probe reaction tecboology (CPR) is actually a 
linear amplification system that uses a chimeric DNA­
RNA-DNA probe to byhidize with a target DNA llK'lecule 
al a constaot temperablre, thus eliminaring tbe need for 
temperature cycling and auxiliary equipment. The target 
molecule is ideolified by tbe sequence and length of tbe 
probe, which binds !O tbe target. When the enzyme 
RNase H is added. tbe probe fragments al the RNA 
segment and falls away. ADOCber inlact probe segmeot tben 
binds to the target and repears the cycle. 

Because the probe camot bind to the target's DNA 
after cleavage, it falls away from the reaction and m inlact 
probe segment binds to the same portion of tbe target, 
cycling indefinitely. Through this process of combining, 
cleaving and falling away, the concedr.llioo of probe 
fragments increases hundreds of thousands of times very 
quickly. Because only the probe fragments are amplified, 
C<Daminatioo is impossible and the test is ~pletdy 
specific and accurate. Detection of tbese fragments, using 
Ouoresceoce, chemiluminescence or luminescence, indicares 
tbal tbe test is positive. 

The first application uf this technology, tbe 
Tuben:ulosn Rapid Diagnostic Test, is expected to be 
commerciali1.CCf by ID in late I 99S in the Uni1ed States and 
in 1994 in Canada. This test runs at a comtant 6S° C and 
requires no new equipment for laboratories. The result is 
that with this method, TB testing for the first time can be 
conducted in hospital and clinical laboratories rather than 
sent to reference labs, which will dramatically expand it, 
potential market. Cost for the TB te.« is expected to be 
about $20 to $2S in the US. 

In the future, ID Biomedical will adapt CYT to a range 
of infectious disease applications, concenttating OD respira­
IOry ailments itself and licensing C>T to other finns for a 
broader range of applications. (Extracttd from G~n~tic 
Enginuring N~1. 1 January 1994) 
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Chlcbn collagen glvn .,,,,.,,,,,, ,....,,,. 
Rheumatoid altbritis is a particularly crud disease. The 

body's immune system turns agaimt itself, anacting and 
destroying healthy bone and tissue around lhe jo{Dls--and 
nobody knows why. An effective ttellmC=- for Ibis crippl­
ing~ may now be a step closer, however: immunolo­
gists at Harvud UoivelSity believe that they have 
suppRSSed the immune system's assault, using ooe of lbe 
very proceim it anacts. 

The immunolo~. led by David Tmdbam, exploited 
the property of oral tolerizalion, a hick that lbe body uses 
to stop the immune system from rejecting food as a hostile 
foreign body. If foreign proteim are inlJOduced via the 
digestive system, the body automatially suppresses 
immune rapooses to these proteim rather dllln triggering 
them. 

Tmllbam's experimen1, a double-blind trial, invol'Ved 
60 rheumatoid arthri~ sufferers. Of these, 28 were given 
oral doses of cbicten-derived type n collagm. wlich a the 
most abuoclad protein found in joint cartilage and a 
believed to be ooe of the immune system's targets in die 
disease. The results were startling: at the end of the 90-day 
lrial period, swelling and pain in the collagen group bad 
been m1uced by 25-30 per oeot; the odler group, who bad 
been given a placebo, had worsened sligbtly. Four cf the 
palients in the collagen group appeared to be free of 
arthritis altogether. 

Tmltham suggests two possible mec:banisms for these 
effects. 1be collagen may activate s~ ceUs that 
migrate to juints and stop ocher cells from anad:ing the 
collagen there; it may also direclly deaclivate die ceUs that 
anact the collagen. The treatmenc appears t:> be free of 
side-effects, unlike cunml rheumatoid anmtis drugs. 

The next pbaiie of the raean:b will be a six-month 
clinical trial involving around 150 US patients. This trial, 
nm by Autoimmune, a Mauacbuset1s-bued biotecbnology 
finn which specializes in oral tolerizalioo trealmellts, will 
involve varying doses of collagen. and wiD include a one­
montb "washout" period before the trial. This period, when 
the pat~ will receive no beatment for their condition, 
will allow the effects of collagen to be measuml fro.n a 
"no-tteatment baseline". (Source: Chmristry &: Industry. 
4 October 1993) 

"T•gglng our loJClc t»I,. 
Doctors one day may be able to use a process com­

parable to photosynthesis for ridding die body of infectious 
agentll, including cancer ceUs. Scientists at Armstrong 
Laboratory at Brooks AFB in San Anlooio have developed 
a compound that mimics the photosynthesis proces.<i, 
whereby light is absorbed and stored as cher..ical energy. 
In Ibis proceu. called "slow luminescence", certain bacteria 
and other cells can create the chemical wilhin rhemselves. 
When rhese organisms are engineeied 10 respond to specific 
loxins, Ibey search and find the toxins and "tag" diem with 
lhe light-emitting chemical. The toxim can then be quickly 
destroyed with the liJht-emilting chemical, which is a 
microwave-activated antibiotic. Propas has been made in 
placing these engioee~d genes in animal leukaemia cells, 
which is the first step 1owa.rds targeting lbs process to kill 
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aocer ~lh and vinaes. (Source: BioByt~s. San Antonio 
Biotn:hnolov News & ll(omrotion, December 1993) 

Ptewntlng hair loa dutfng ~y 
To many caooer palieots, the loss of hair due to 

chemotherapy can be a somc.e <."f embarnsmlent and added 
stress. Known as alopecia. hair loss OCCUJS became cancer 
chugs gmerally and not only the tumour but also healthy 
cells, such as hair and stio. A drug wilh the potenlial to 
ieduce or ~liJnioate hair loss from cbemothenpy ~ be 
closer to FDA approval because of new dinical trials being 
conduc:ted in San Aotooio. ScieDlists at the Cane.er 1benpy 
&: Rezo.«b CCDlre will be leSbog a cream made from a 
vitamin D compound known as calcitriol, which will put 
hair ceUs "to sleep" just prior to dlemotberapy. Pa1imts rub 
the CRam, called T opitriol, inlo tl!dr hair twice daily for 
seven days prior to staJting cbemodlenpy. Prdiminary teslS 

have shown tbal the aam pRveolS the hair follicles from 
being affecfled by caocer therapy. (Source: BioByt~s. 

San Antonio Biouclrnolo1Y News & ll(onnation, December 
1993) 

T.ilng for ptfldlapOdlon to •ddlellon 
Doctors may one day be able to adminisler a test at 

billh to detennine ~ to alcobomm, chug 
addiction and other compulsive disorders. Studies by 
scieolists from the University of Texas Heabb Science 
ea.er at San Antonio and the University of California al 

Los Angdes have identified a gene lhat appears to play an 
importanl role in severe alcoholism and compulsive or 
behavioural dUorden in general. The resean:bers were 
using Ibis gene discovery as the bam for developing the 
test. web was recedly patemed. Although issues regard­
ing labelling and privacy must be addmlsed, they believe 
the test will be able to help bealdH:are professionals 
JeCOg:nize individuals vulnerable to such illness and help 
them before a disorder manifests itxlf later in life. \Soun:e: 
BioBytes, San Antonio Biotechnology News &: Information, 
December 1993) 

1*w •t d9ttcta vltu ... llnklHI to C#tflcal 

A new test lhat detects the viruses lhat can cause 
cervical cancer has been developed by resean:hers at die 
University of Texas Medical Branch at Galveston. The test 
can potentially identify every type or subtype of human 
papilloma virus (HPV)--even previously unknown 
varieties-in less lhan a week. It enables physicians to tell 
whether a patient Im any of the cancer-causing types of 
HPV. some of which are missed by cumnt tests. 

1be system is a combination of polymerase chain 
reaction and direct sequencing. By computer analysis. rhe 
researchers compare the generic codes of patients' HPVs 
widl those or 70 Jaiown types of the virus. (Source: 
Gtndic Enginuring News, IS November 1993) 

Ra.'btrt:,,.,. dl.covttr call# and pre,,.ntlve 
llHI,..,;, tor d,.l»tn In •nl,,,.I mod91 
Researcbm al die UO.A School of Medicine 

(Los Angeles, CA) and the UCLA College of Letters and 
Science have idemified the cause and a prevemive therapy 
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for insulin-dq-.eodmt diabetes mcllitus in laboratory mice. 
WOlting with a strain of mice tbat is gmrtically prone to 
developing diabetes and serves as a me~ model for 
human diabetes. the lellll, beaded by Dr. Damel Kaufm-. 
idelJlified the protein first targeb!d by the immune system 
as it anacb and destroys the beta cells tbat maoufactme 
imulin ill the pancreas. 

The proeein. glutamare decarboxyme (GAD). plays an 
imponaol role in cellala commuoicalim ill the brain and 
the ~- The T-cdl aaact oo GAD biggen a pro­
gressive aatoimmuoe 1espome tbat leads to cmbeti:s. Aftier 
ideolifyiog tbe cause of diabetes' onset, the iesearcbets 
were able to plCYUJl the destnlCtioo of beta cells in mice 
by tumiog off. or "tolerizing•. die immune cells that could 
anad GAD. This tbenpy ~ the autoimmune 
process from forming, tbeRby protecting die mice from 
developing diabetes. 

Relaled findings were lqlOded by Roland TGdl and 
Dr. Hugh McDevitt at die depadmel1I of miaobiology and 
immunology at Stanford Medial CeDlbe in California. 
(Soun:.e: Gennie Engineering News, 15 November 1993) 

Bu#r ..,,.,..non ot IMulfn.produdng ~ 
Prof. T. Abite and bis 1esea1ch team of the Faculty of 

Engineering. Totyo Institute of Tec:boology, have joiody 
developed widi A. Kobayashi of die Kanagawa Science and 
Tedmology Academy and H. Opwara of die Diabetes 
CeulR of die Tokyo Women's Medical University, a 
simple melbod for tbe efficieol bulk sepantioo of pig 
panaeas cells which produce insalio, which is die drug for 
beating diabetes. These cells can be microcapsulized for 
application to hybrid eodocrine panaem. 

Pancreas and insula pancrealica tramplaors are some­
times necasuy to pre"VeDI complicatiom; however, these 
involve many problems arising from the social bactgrouod 
and side-effecu caused by immunity COOlrOI agents. 

An insula pancrealica ttaosplad tecbnique RqUiring no 
use of immunity COOUOl agml bas been developed by 
applying culture lecboology and maaomolecular engineer­
ing ledmology. which have undergone rmwtable progress 
due to ~ advances in bio.ecboology. The hybrid 
endocrine paocieu. or bio-artificial pmcreas, is ao artificial 
pancreas that stals panacas cells in a transluceol capsule 
for tramplanting in the same or a diffemJt type of animal. 
The microencapsulated islet is a type of hybrid endocrine 
p~. 

Pig panc:Ras is pruet.iy the main source of lhe cells 
necessary for the bioartificial pancreas, but die pancreas 
secretes various kinds of digestive Ouids other than insulin, 
aod the number of cells producing digestive Ouids is 
overwhelmingly larger. Therdore, it is necessary to remove 
the cells SC'!creting digestive fluids and to selectively 
separate only the islet of Langetbam beta-cells which 
secrete insulin. A method of separating beta cells by adding 
an enzyme was previously used, but the enzyme damages 
the eds. so the mw separation of cells wa,, impossible. In 
addition, the insulin productivity of these separated cells 
deteriorates and are umuitable for use in bio-artificial 
pancreas. 

The new technology uses no enzyme. Pig pancreas cut 
finely imo segments measuring about I mm x I mm is 

immened in a culluR fluid. IDd die islet of LIDgabam 
beta-cielis extracted by sevenl cmlrifugal sepantiom are 
c:ullured at a tanpa•me of about 3;· C. The yield is 
2.5 times tbal of the cooYaJliooal method of using an 
enzyme. Io addition. when the cells obtained by this new 
mdbod were eocapsuled and impladed iolo mice and the 
insulin seaetioo volume iovestipled. mice with a bigb 
blood sugar level of 16.5 nullimol of sup per litre of 
blood. seaeted inso1in ar a rare of about 180 microooilS per 
libe of blood (I unit= 24 milligrams), which is effective 
for medical treabDenl. Fmtber iofonnalioo is available from 
Totyo IDSlilute of Tecboology, Faculty of Bioscience &: 
Biocecboology, 4259 Napcwdacho, Midori-tu, Yotolmna 
City. Kmapwa Pref_ 227. Tel.: +81-45-922-111; Fax: 
+81-45-922-2432. (Somce: JETRO. Dec.ember 1993) 

Growth hormone .,,,rwa1 
Get1aMe:h (Sourh San Francisco) bas received approval 

&om the Food and Drug Administtalioo to market its 
m:ombioaot bmnao growth bonnooe for bealing growth 
faillft caused by a type of kidney cmorder in cbildleo. The 
disonler affeds some 3,000 cbildn:o in lbe United Slates. 
~ a!teady sells lDOlher biotecbnology &ug for 
treating growth hormone inadequacy. (Source: 
Chmtica/Week, 1 December 1993) 

DnJg9 from trap 
Drugs derived from die secRtions of frogs will soon be 

comciooplace, accordiog to Michael Tyler, a belpetologisl 
from the University of Adelaide. He said compounds 
extracted from glands OD &ogs' skin showed promise in 
beating a vasa r.mge of health problems, from scbim­
pbrmia to bacterial infections. 

He said 29 of Australia's 204 species of frog are in 
danger. 

Tyler SbaSed that the medicioal value of frogs bas 
been known in many cultures for lhomaods of yean, but 
Western scienlisls have ooly receody appreciated lhe 
poteDlial of the seaetiom. 

Tyler bas deYeloped ao electrical 5timulalioo tedmique 
based on ~.which relaxes die &ogs and encour­
ages secretion. The frogs are DOI killed. 

Tyler and bis group bas filed palCDIS on a new clas., of 
peptides discovered io the skin of Litoria camJea, die 
common green bee &og. The compounds, named caerim 
and caeridins, have been shown lo act a,, nbiotics. 
Accordiog to Tyler, ooe appean to act against 
Staphylococau aureus, a bacterium that can cause serious 
infection, incloomg septicaemia. 

But Austnlia is DOI the only counuy exploiting frop 
for medicinal purposes. Japanese resean:hen have Rc.endy 
injected caendein, another compound derived from the 
Australiao tree frog, into chronic schizophrenics. For a 
monch afterwards, the pabeots weR symptom-free. The 
same compound bas also been used io Gennaoy to treat 
atooic gut, a condition in which the muscles of the gut 
collapse. 

In the Uni~ States, Magaioim Pharmaceuticals, a 
company io Ptmladelpbia, bad found antimicrobial activity 
in a peptide from lbe skin of unopus lanis, the African 
clawed frog, said Tyler. John Daly, a Rsearcher at the 
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National .lostitutes of Healcb in Maryland. Im found an 
alkaloid in a Soudi American frog lbal cania a paintiller 
200 times a powerful a moqtine. but the albloid a DOC 
:a mrcotic and it is DOC :a drug of Ufictioo.. 

A burrowing desert frog produces a nalUral glue lbal 
could replace stitches after surgiel)', said Tyler. -it is DOC 
toxic :and it ~ vel)' strong. Hydroftuoric :acid is the ooly 
way it could be mnoved in the laboralory." But sc:Xdisls 
have rec:erdy been alarmed at a sudden drop in the 
numbers of frogs world-wide. 

But be warned tbal the substaoces amphibims offer are 
DOC always beallh-giving. A medical SIDdeor in Syhy 
~Y ale the ovaries of :a c:ane toad. Tbe SlUdeol sperll 
six weets in intensive cae and bad dlRe heart allacb. 
(Source: TM Hinda, I December 1993) 

First w~ producllon of monoclon-1 
antibodies In mA ~ 
Genzyme Tnmgmics Corpontioo (Framingham, 

~)bas tqlOl1ICd the succ.esmd eiqnessioo of 
moooclooal mlibodies in the milt of tnmgeoic mimals al 
what are believed to be the highest cooceunrions ever 
achieved in :aD) ammen:ial system. The ~ompacy said tbal 
it hid achieved levels of four grams of protein per libe of 
milt, compared to exprasion le~ls tbal are usually in the 
tedhs of grams per Ii~ for similar proceim in cell cultare, 
:and Iba- the .-:ibody bad been shown to be active and 
functional. 

The company said lhal it bad acbiewd expmsioo 
through the simultaneous co-injection into one-cell mouse 
embryos of the light and beayY cbaim of the gene coding 
for an allli-caocer moooclooal antibody behind a c.an 
promoter. It said that it bad idenlified at least duee separare 
lines of mice tbal expressed the ttamgeoe. The company 
said it had also expressed a secood monoclooal antibody in 
milk, and expects to present details of the programme at a 
fonbcoming c:onfemxe. 

Genzyme Tramgemcs produced the :mtJ'body under 
COdr.ICt with a leading uncmclosed phannaceutical com­
pany. The companies have oow begun a programme to pro­
duce the protein in the milk of daily goats, with a product 
expected to be available from an induced lactation in about 
twelve morlbs. Genzyme Tnnsgenics is pursuing broad 
patenl protection oo the tramgenic expression of mono­
clonal ilfllibodies. (Source: Ntws Rtltast, IS Dec::ember 
1993) 

Artificial boM 
A novel material that binds to bone may Rduce the 

rislt of implant and prosthesis Rjectioo and save health­
care costs 1be material, an innovative combination of 
drugs, proteins and ceramics, may be more efficient and 
reliable when repairing damage to the bmnan skeleton- -
whether caused by accidrots, disease or congenital 
defects-than ocher materials in use today. 

Currently, artificial implants are coated with a ceramic 
called hydroxyapatilt, a calcimn phosphate·corKaining 
comlilUCnt or tuth and bones, to help with bonding in the 
body. But the chanc:e of the implant "taking" can be low 
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became the lplite aystak used in the coaling are far 
larger than those in bones IOd tmb. 

Samuel Stupp of lbe Uni~ty of IDinois designed the 
new maeerial--cal1ed orpnoapabte-by ttapping organic 
materials imide bydr01yapdite. He goc the idea from 
natural bones and teetb, wbeR hydroxyapatite aysl:als UC 

glued together, or embedded, by organics such as collagen. 
The innovalive part of Stupp's design a wbal he 
m~ to stuff inside the bydroxyapalite spbela. In a 
sophisticated syodlesis. be inserts an IDCi·inflammatory 
drug, indomdhacin, to reduce lbe risk of implad rejeclion. 
Then be adds a prtKein extracted from sea mussels. amino 
acid tyrosine, which they nse to stick to rocts ander lbe 
sea--cooditiom which are not too diffemJI from those in 
the body, md fimlly be tlnws in a mooomer used to 
aea1e lbe biocompalible polymers in soft codaet lemes. 
polyHEMA (bydroxydbylmelbaayble). which provides a 
strong. flexible coating. But there is no rezoo why ocher 
drugs, such as anlibiotic:s or cbemotbenpeutic agmts, could 
DOC be used imtead, be poinls out. 

"The cballeogc was to coonect the three bits with 
covaleot bonds while keeping their individual chemical 
ideolilies idact", Stapp explains. The organic material 
formed from lbese compooeots is interesting in ics own 
rigr.. be comments; it could be used to rq>air soft tismes 
like nerves or skin. "The CdiR molecule is fDA-frieodly", 
he adds. 

Stupp then grows apatite oanocryslals in the solution of 
organics. Depeoding on the organic compooents in the 
solution, be can produce diffetmt types of mineral aystals. 
Tbe composite is so versatile, he claims, be can mate 
formed implants, soft pastes that harden, or coatings oo 
metal surfaces. 

Tests oo animals show orgaooapatites induce natural 
bone to regenerate and then inlennesh with the artificial 
bone, reports Stupp. Because the molecules of organo­
apatites are similar in sii.e to those in bone, they are 
absolbed more readily, be explaim. 

Stupp, who bas applied for a patent to cover bis 
process, believes the costs of production oo a large scale 
are feasible. In the long nm, he thinks that organoapatites 
will save money by reducing rejections :and the need for 
secondary surgel)'. (Source: Chonistry &: Industry, 
20 December 1993) 

c.mblo'• anUbody to HD,.,,. 
Cambio bas also developed an antibody lo the recently 

discov~red gene associated with HUnlington 's Chorea. The 
antibody is already in use and is proving 10 be an eiteellent 
aid to further research int? the disease. Hereditary, or 
Huntington's Ch<>Ra occurs in a well.defined genetic 
pattern. striking people between the ages of JS and SO and 
beloogs to the ~ group of disease as St Vitus' Dance. 
The antihody is a filSl for Cambi~ involved the use 
of a teclmique wheaeby the company made a polyclonal 
anribody using the nucleic acid sequence without filSl 
isolating the protein. (Source: Biottchnology Bullttin, 
Vol. 12, No. JI, December 1993) 
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Uvestodc applications 

Recombinant 18bla wccht 
Rb6ne Mcricux. Inc .• a Frm:b cbemical company. ~ 

applied to the US Department of Agricultme (USDA) for 
a licence under the Virus-Smnn-Toxio Act (VSTA) to sell 
a aeaimbimot vaccine to coocrol wild-life rabies. An 
approval would be lhe first iD lhe USA of a recombinant 
vims for USC U a wildlife vaccine. Ultinullely. liceosiog 
could mean :he distribution of millions of t>Nts containing 
the vaccine in ~ lwbouring large populalicm of 
RCCOODS. 

To deliver the product to J'llCCO'JDS, vaccioe-ladeo bai~ 
aR distributed in nccooo habitats by airaaft or oeber 
means. Since the vaccine can be taken onlly. many 
RCCOOnS that eat the bait will develop some levd of 
immunity to lhe disease. The hope n that a large enough 
portion of the populalion becomes immune to eliminate 
rabies in wild raccooos. 

Sonk!wbat surprisingly, the dee field trials done with 
the vaccine to date indicate dm the vaccine is unlikely to 
work. Data from the tests in Virginia. Pelmylvania. and 
New Jersey demomtrate tmt fewer than half the wild 
raccoons develop anlibodies to rabies in aieu wbele 
vaccine-laden baits were distributed. The Vuginia test 
showed a 45 per cent rate; the Penmylvania test 
20 per cent. Preliminary results from the test under way in 
New Jersey show that fewer than 40 per cent of the 
raccoons in the baiting area produced aob"bodies. 

Scientists doubt that vaccination rates this low can 
c<Drol the disease :0 wild raccooos. A University of 
Penmylvma model of 12bies spread in raccoon populatiom 
suggests that a 99 per cent immunizalion rare must be 
achieved to eradicate the disease. (Source: The Gene 
Exchange, February 1994) 

Agricultural applications 

HMblclde realatant cotton 
The US Department of Agricultwe (USDA) bas given 

Calgene Inc. the go-ahead for a new strain of cotton. As a 
result of an approval from USDA's plant health inspection 
service, already field-tested varieties of the new BXN 
cotton seed can now be grown and shipped throughout the 
US, like regular couon. BXN cotton seeds are genetically 
engineered by Calgene to incotporale a parented gene that 
allows the rei.-ulting cotton crop to be treated with the 
herbicide bromoxynil without the reduction in crop yield 
a.'ISociated with such effective herbicides. Bromoxynil, 
marketed by RhOne-Poulenc Ag Company as Buctril, can 
be llprayed over post-emergent BXN cotton wi1hout any 
crop injury, Calgene says. 

The USDA approval of the BXN varieties is the first 
under it., regulations for genetically engineered organisms 
and products, which were 6nali7.ed on 31 March 1993. 

In addition to giving cotton growm bener economic 
benefit. the BXN system is good for the environmenc, 
Calgene says. 

When fully adopted by US growm, the new method 
could cut herbicide use by a,, much a., 9 million pounds per 
year. Since the system has 1wo compooent.-;-seed., and 

belbicide-the approval proces,, bu two st~. Calgicne 
says. 1baots to the USDA approval. the first step ~ been 
complelled. The next step. Enviroome:ntal Protection 
Agency approval of Bucuil for me wilh the BXN seeds. is 
pending. Calgmc expec:U full registralion for the system in 
1995. (Source: Chmticol MtJThting Reporter, 21 FeblUuy 
1994) 

SI,,,,. defecllon of pal/rOgllnlc fungi using ,,,.,,. 
The Imlitutc of Physical and a.emical Research 

(RIKEN) bu developed a rapid. simpk. and cheap method 
for detecting padiogmic fungi in crop seedlings and soils 
using mooodooal anlibodies. 

Preveotiog soilbome disea,,es Of plants is vital in the 
productioo of farm produc:c or food plants. However, the 
cooveoliooal methods of detecting pathogenic fungi involve 
much time and difficulty. mating it ecooomically umuit­
able for adoption by fUlnas. For eumple. there is a limit 
to the cost for detection of palbogeoic bacteria causing 
diseases of Chinese cabbage which is shipped at a price of 
¥20 apiece by farmers, sold at ¥50 OD the owket and 
retailed at ¥200 by greengrocers. 

This problem bas been sol~ by applying immuno­
logical methods. Monoclonal mlibodies lllC used for 
detecting specific pathological viruses of plants. 

Patbologenic fungi living in soil infect plaDI roots. pm 
through stalk tracheae and~ lhrougbout the plant. The 
exist~ of palbological fungi in seedlings is detected iti 
the stalk. The planl stalk is cut into fine sectiom and 
adhered to a nittocellulose fihn. A cooraminaled P'ant 
results in fungi dlerir.g to the sheet swface in about 
15 minutes; while sugardisdmged by the bacteria remains. 
The sugar is bonded wilh the monoclooal antibody to show 
the existence of the fungi. 

Whether the sugar and monoclonal antibody me bonded 
well is judged by immening the sheel in ao aqueous 
solution containing hydrogen peroxide and chloronapbtol. 
If the sugar and mibody bind together. only the part with 
adbeted fungi changes inlo a blue colour. When experi­
ments were conducted on the Fusari11111 oxysporun in 
tomato, a clear colour change reaction w~ confumed. 

Cultivating agricultural products requiia investigation 
of whether there are infectious padlological fungi in the 
soil prior to planting. However. divene microbes exi.it in 
the soil other than pathological fungi. and substances 
comist of diverse compositions, so no practical detection 
method bas been available. In addition, since diverse soil 
compositions act to obstruct •.he antigen antibody reaction, 
the application of an immunological detection method was 
difficult The institute bas now c:stablished its GP-iBA 
method that enables detection cf pathological fungi in soil. 

A gel layer is prepared on a membrane, and the soil to 
be examined is spread out oo the layer. Incubation for 
about 20 hours uuses the soil components to remain incact 
on the gel, but the fungi txisting in the soil proliferate, 
pass through the gel and teach the membrane. They are 
detected by a colour reaction. in the same fJ'lanner as in 
stalk bacteria delection. Further infonnation is available 
from The lmtitute of Physical and Chemica; Research 
(RIKEN), 2-1 Hirosawa, Walto City, Saitama Pref. 3.51-01. 
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Tel.: +81-48-462-1111; Fax: +81-48-462-4715. (Source: 
JETRO. December 1993) 

Finns mow on tHHrMtode technology 
P1anl bioteclmology companies F.cogeo (Langbome. 

PA) and Biosys (Palo Alto, CA) have sepantely amounced 
agrem1ents to ~ promotion of nematode-based 
insecticides technology. Ecogen says it Im signed a deo.! 
wilb Australia's CSIRO to gain rigbls to a formulllioo for 
stabilizing nemalodes. The biOICdmological firm already 
mart~ nematode-based bioinsccticides, but says the 
CSIRO tedmology could inaease the shelf life of certain 
nematodes. Meaowbile, Biosys Im ~ licmces to 
develop two species of nematodes, including one 
di~vesed by Rutgers University and aoodler isolated by 
the US Department of Agriadture. Biosys says it expects 
10 have a new produce 10 CODlrOI grubs baed on the 
Rutgers nematode in I 994. Further research will be done 
next year on the US Deputment of Agriadture 's nemarode, 
which is aimed at various prsts. including cottoo boDworm, 
acconling to Biosys. (Source: ChmticalW~~k. 1 December 
1993) 

Tomato catclHlp 
A new technique devised at Purdue md Cornell 

Universities has allowed researchers to transfer genes 
coofening cmease remtance from one tomato variety to 
:IDOlher, meaning that growers would need 10 use less 
pesticide. 

The researchers, led by Purdue's Greg Martin and 
Cornell's Steven Tanksley, chose die tomato as a subject 
because its genome is relalively short and well-researched; 
several parts (or loci) of the genome have already been 
identified as conferring resistance 10 diseases; and extemive 
gene libraries are available. 

The researchers used a technique called map-based 
cloning or cluomosome walking, originally developed by 
workers on the Human Genome Project to locale single­
gene mutations, to isolate the gene conferring RSistance 10 
bacterial speck. The tectmique worts by cloning succes­
sively shorter sections of the gene's locus udil the smallest 
section that interacts with the bacterium's disease-causing 
gene is found. Chromosome walking has never before been 
used to isolate a gene in a growing plant. 

The team transfencd the isolated gene 10 susceptible 
tomato varieties, and inoculated seedlings with the 
pathogen bacteria. The transgenic plants, which had 
inherited the gene did not develop the bacterial speck. The 
technique need not be confined 10 the tomato, says Martin. 
R~sistance could also be induced in many other crops. 

According to Martin. the gene-coded Pt~is simjlar 
10 mammalian k.ina.~ genes which are part of an ~.Jann 
system warning cells about changes in their environment. 
He lhinlt.'I lhat Pto might act in a similar way. alerting 
vulnerable ceUs about pathogen anacks. (Source: Chnnistry 
& 1"Justry, 6 December 1993) 

Cs•uv11 homworm control 
Farmer.. in Brazil have begun con1rrJlir1g the cas.uva 

homworm. with a Mw, environmentally friendly pesticide 

they can whip up in a kitchen blender Ill no cost. Scieolisu 
at the lntemaliooal Ceotre for Tropical Agriadture CaAn 
in Cali, Colombia, who developed the spray. said it can rid 
c~va fiekh of 60 to 100 per cent of the pest without 
doing aoy ecological damage. Ibis is significant because 
fanncrs use mor~ cbemical pesticides fOI' cootrolling th.= 
czsava bom'11"0tm tbao for any other cassava pes'.", 
Anthony Bellotti, CIAT's ca,,sava entomologist, said. 1be 
new pesticide CODlains a gramlosis virus disezc that 
infects only the bomwonn. Bellotti said fanners ca'l ;nate 
the pesticide from cateipillars that have died fwm the 
virus. They ue easy to spot in the field because racy are 
balloon-shaped and send out a white, smelly liqr.iid when 
they bwst. Twelve large caterpillars liquefied iD a blender 
and mUed with water make enough spray to protect one 
hectare of czsava. For further informali.xi. contact: 
Dr. Anlbooy Bellotti, Cmsava Programme. aAT, A.A. 
6713, Cali, Colombia. Tel: 57-23-67505\J. Fax: 57-23-
647243. (Source: Ceres, Jaouary/Februar'i 1994) 

z.neca reWHlll ,,,.nt t»ll 1ect111ology 
:leoec::a Seeds bas detailed a new method of planl cell 

tnmfonnation based oo the use of silicoo carbide crystals, 
which it claims will allow development of new varieties of 
crop plants mOfle quietly and eflicieody. The melbod offers 
an alternative to particle bombr.rdmeol. 

Termed "wbisters", the o~ method involves simply 
mixing a suspemion of plant cells with the DNA contain­
ing the gene to be imerted and a quaocity of needle-shaped 
silicon carbide single crystals (about 10-20 micron length, 
I micron diameter). The needle crystals collide with the 
cells, opening up passages in the cell walls, dnough which 
the genetic material can enter the cells. 

The transformation can be performed using standard 
test rubes and a laboratory mixer. Additionally, it allows 
replicate experimeDls lo be canied out at the same time. 

z.eoeca bas already used the method to transform a 
number of plants including mai7.e, one of the most difficult 
crops to tnmform and the company's principal target. 
Fully fertile genetically modified plants have been 
produced at Zeneca's seeds reseaJCh centre near Slater, 
Iowa. The company believes the "whiskers" concept can be 
fine tuned 10 be applicable for any plant cell transforma­
tion. 

Zeneca bas been issued a notice of ailowance on its 
patenl application by the US patent and trademait offtce 
and expects a gram te> follow shonly. Parallel patent 
protection is being sought in other countries. The company 
expects 10 license the technique on a case-by-case b~i.o;. 
(Source: Europ~an Chemical News, 7 February 1994) 

Cloned pyrethrum 
High prices and supply shonages may b-: a thing of the 

pa.'11 for the insecticid.! pyretluum, now that AgriDyne 
Technologies Inc. bas discov~d a way 10 emure availa­
bility. 

Pyrethrum, which combats Oeas and ticts on livestock 
and companion animals, and in gree~s and the lv.>me, 
is now derived from chrysanthemums 3nd lilte Oowers, but 
scientists for AgriDyne have cloned a gene that produces 
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the intmnediate cbrysanCbemol. enabling lbe production of 
pyietbrum molecules and bringing lbe company a step 
closer to actual pyrethrum production. 

The company says its research couki prov;lfe a stable 
supply of lbe insecticide, and eliminate the supply problems 
associated with pyretbrum. (Sowt:e: Chnnical Mar~ting 
Rq10rur, 28 February 1994) 

Food snd food processing 

Japan ,_,. recombln11nt chymosln 
The Ministry of Health and WelfaR Im decided to 

review two applications for a food additive aeated by a US 
and a European fum lbal is ba,,ed m recombinaol DNA 
technology. The companies have applied to the Ministry to 
verify die safety of the product. The food additive is 
chymosin, a milk-dotting enzyme for producing cheese, 
that bu already been approved for use in food in the US 
and in Europe. Rq>c>rtedly, the Japanese Ministry comiders 
biotecboology-dcrived chymosin to be substaobally equiva­
lent to natural cbymosin. Approval may be forthcoming as 
euly as lbe latter half of this year and imports may begin 
before the year is out. (Source: McGraw Hilr s Bio­
t~chnology N~swatch, 7 February 1994) 

New blotechnologles M to Impact lndUlflrfal 
food preservative mat1cet 
The food industry is cmreotly responding to consumer 

demand for foods that are perceived as flesh and maural. 
As a result, there is a move to replace a number of 
synthetic additives-such as nitrites, oitrales, sulplmr 
compounds and the bindeml pbenolics-BHA, BHf, 
TBHQ and gailates-witb more aro..1Jlable biological 
compounds. This trend will provide areas of growth for 
new additives or other methods of smservalioo. 

However, production of these more-oalUial preser­
vatives mnains in its infancy, with most of the more 
promising candidates still in development. Many companies 
and universities around the world are pioneering lbe 
development of innovative products and processes for this 
sector (see table l ). 

Food additives can be produced commercially via three 
principal methods: extraction from natural sources, 
chemical synthesis or fennentation. 

Natural sources usually contain only small amounts of 
extractable preservatives. For example, tocopberols (\'itamin 
E) are extracted from vapours during the manufacture of 
vegetable oils containing only 3-10 per cent of a mixture 
or vitamin E compounds, which must be purified. 

By contra.,., synthetic additives offer comretitive 
advantages in the potential scale of production but are also 
limited by economic factors, including the cost of oil or 
natural gas and proces.o; efficiency. However, synthesizing 
a natural product may not always succeed. For e.itample 
synthetic vitamin E consi'lts of a mixture of eight different 
homologues that are not all structurally identical to lhe 
natural fonn and thus have diminished potency as preser­
vatives. lberefore, 36-50 per cent more synthetic vitamin 
E by weigh• is required to give the same antioxidant 
potency a'I tlic natural source. 

The third approach. fermentation. can help to create 
inexpensive, dependable soun:u of natural additives. 
Moreover, using lbe teclDques of biotechnology, manufac­
turers can create novel variations that have improved 
performance profiles with respect to such properties as pH, 
temperature, stability and activity. Several umque features 
of fermentation processes make lbem particularly 
attractive-they wod uodercooditioos of mild temperature, 
pH and presmte, conditiom amiable to the organisms 
involved. Syocbetic cbemical processei, on the other band, 
operate 11 high tempentures and pressures, inaeasing 
capital investment and energy costs. 

The strategic implicalions are dramatic. Sophisticated 
ctmcal synthetic prod~rs will integrate biotechnology 
into their processes, often joining other groups because of 
their strong know-bow in strain selection. modification and 
felDleotatioo. Other traditional manufacturers will probably 
have to establish in-home genetic engineering capabilities, 
particularly in lhe development of second-generation 
products, in order to survive. 

The following factOIS affect die selectioo of a preser­
vative and its level of use: the composition of the food 
(e.g., moisture, pH); the presence of minute amoums of 
certain heavy metal oxidation catalysts (e.g., copper, iron); 
cODlalllination level; storage conditions (e.g., temperature, 
humidity, light); and the ability to maintain natural 
properties of the food (e.g., taste, texture, colour) for the 
duralion of lbe desired shelf-life. 

The sbortcominp of these compounds, which restrict 
some industrial applications, include their availability, 
nonspecificity, lack of potency and cost. 

In addition to the classic markets that will inevitaNy 
benefit from the use of biopRSerVath-es, several new 
growth areas for additive technology are emerging. Novel 
nontbermal steriliutioo and ultra~otrifuge techniques will 
compete with these new biopreservatives. 

Pad aging 
Besides modified atmosphere packaging (MAP), 

vacuum skin packaging and high barrier plastics, active 
packaging and biodegradable coatings have been developed 

Many or the bigb-techology freshness enhancers do 
offer extended shelf-life but have yet to be approved for 
use on foods, with lhc exception of Mitsubishi Gas & 
Chemical's Ageless line, which uses a mixture of iron and 
calcium hydroxide powder oxygen scavengers for foods 
such as nuts, potato chips, pizza and cakes. 

Natural preservatives 
Oxidation or such food constituents as lipids, flavour 

molecules, vitamim and colour compounds has become a 
major problem in the packaging of minimally pr~ssed 
health foods. At a time when the use of chemiUll additives 
is coming under increasing consumer scrutiny, tht. intake of 
both polyumaturated and monounsaturated fats-which 
need to be protected from peroxidatiorr-is rising. Ever. 
foods with reduced fat levels aze susceptible to oxidative 
rancidity, which is dependent on the reactivity of, rather 
than the amount of fat in the product. 
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Table 1 

Ellamples of food pusa wati'ff.I in Deftlopwnt 

New Food Application/System 

Recombinant cecropin, an anlimicrobial peptide active 
agaimt both gram-r - .•• - and gram-negative bacteria 

Recombinant antimeze proteins to extend shelf-life of 
frottn dairy and fruit products 

Trehalose sugar and genes to protect dried and frozen 
food 

Cell membrane particles/antioxidant enzymes as 
processing aid or in active pactaging 

Propiooic acid, an antifungal using improved 
propiorubacteria 

Fermented whey rich in propionic, acetic and lactic 
acids as fungicide for cheese 

Rosmarinic acid produced from plant cell cultures of 
rosemary as antioxidant 

Natural yeast Pichia guil/imnondi and Sporobolomyc~s 
ros~os to protect fruits against fungal rot 

Lysozyme, a gram-positive natural antimicrobial 
expresseJ in E. coli and yeast 

New Processes 

Two-step process to synthesize vitamin C 

Production of recombinant trebalose using a bacterial 
host system 

Production of antioxidants such as vitamim C and E or 
SOD using photosynthetic organisms 

Microbial conversion of glucose into sorbitol using two 
coupled enzymes 

(Source: George Gilliand/GEN) 

Consumers are willing to pay a premium for natural 
products, which they view as safer than chemically based 
synthetics. 1be variety of natural ingredients that can be 
used in minimally proces,,ed foods underscores the oppor­
tunities available to natural biopreservative manufacturers 
to compete in the limited-life foods market. Generally, the 
applicatiom of natural biopreservatives developed over the 
next decade could be significant. (Extracted from Gtnttic 
EnRinuring News, Deamber 1993) 

Novel effluent treatment method for food 
proceaor• 
One of the major problems in efOuent from food­

proces.'iing plants is its high biochemical oxygen demand 
(BOD). This can reduce the oxygen content of the water to 

PaRt 511 

InstitmtelCOlllpany 

Xoma(US) 

DNAP (US) 

Osmotica Foods (a joint venture of Calgene in the US 
and Quadrant Holdings in the UK) 

Ox~(US) 

Iowa State University (US) 

Nutrinov (France) 

Office de la Recbercbe Sciellific et Technique (Fnnce) 

Appalachian Fruit Research Station (US) 

National Institute of Bioscience and Human Technology 
(Japan) 

Lubrizol/GeDencor (US) 

Ajinomoto (Japan) 

Commissariat a L'Eoergie Atomique (France) 

Denki Kagaku (Japzo) 

the poir.t where fish can suffocate. Other troublesome 
components of the effiueDI are suspended solids, oil and 
grease. 

The Alberta Research Council and Epsilon Chemicals 
Ltd. (E-CHEM), both in Edmonton, Alberta, Canada, have 
developed a new effluent treatment tedu10logy specifi­
cally for the food-processing industry. 'lbe process, 
Envirofloc'™, which tieats waste water and produces a 
recyclable sludge, will be marketed by E-CHEM. 

The company says that EnviroAoc has proved effective 
at treating all these components. In two pilot plant run, at 
a fish-processing plant in Vancouver, the BOD in the waste 
water was reduced by 60-80 per cent. 1bere was also 
9S per cent reduction in the suspended solim and tlk: oil 
and grease. The entire process took approximately 
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30 minutes. The proc%SS will also wort. in poultry- and 
meat-processing plants. F.nviroFloc also produ~ a re­
usable sludge. 1be ~ uses a oa-:inlly ocaming, 
biological polymer that is biodegradable and can be re­
cycled md rendered to ~ a protein source for use i:.J 
making fish or animal meal. (Soun:e: Genetic Engineering 
News, December 1993) 

Chemical applications 

Gen• engineering could boost 
commen:lallzlltlon of blopolymen 
Genetic engineering is probably the leading tecboical 

development of reced years to emance "the commercial 
prospects of biologically derived polymen", according to 
a new study from the US Congress' Office ofTecboology 
Assemnert (OTA). 

"The advent of recombinant DNA technology bas 
allowed researchers to exercise unprecededed control over 
the purity of spec.;iiic properties of polymers", stales the 
OTA in "Biopolymers: Making Materials Nature's Way". 
The report noted that n Advances in genetic engineering 
have also enabled scientists to study how biological 
systems produce complex polymers", which, uo1ite rr.an­
made materials, pose few enviromleotal problems. This 
suggests that the resean:b. in addition to producing stronger 
materials, "could also lead to the development of new 
environmentally semitive manufacturing methods". 

The OT A study i~ aimed at eocouraging more 
federal Government involvement in the development of 
biopolymers, defined as a new dus of polymer potentially 
biodegradable, biocompatible and renewabl~ated by 
hamemog the enzymes found in oatme or by traDsformiog 
agricultural or marine feedstocb. 

Most plastic materials are not biodegradable and are 
derived from non-renewable resoun::es. "1be very properties 
of durability and strength that mate these materials so 
useful also emure their persistence in the enviromnent and 
complicate disposal", said the OTA study. 

Recombinant DNA techniques offer great potential, 
especially with protein-based materials. For example, 
protein polymer silk that is produced commercially by 
silkworms can now be made in recombinant micro­
organisms, states OT A. 

In addition, the chemical synthesis of DNA allows 
scientists to construct entirely new genes that ~ 
unique protein polymers, the report continued. 

Fm· biopolymers other than proteins, such as poly­
saccharides and polyhydroxyalkanoates, the situation is 
more complicated. In these cases, genetic manipulation 
permits control of the production of enzymes, which are 
responsible for the production and polymerization of the 
building blocks that comprise the final polymer products. 
(Source: McGraw Hill's Biotechnology N~swatch, 

6 December 1993) 

New •ynt/Ntlc re•ln 
South Korea's Samsung General Chemicals claims 10 

have developed a new enviromnentally friendly synthetic 
resin that can decay far more quickly than current 
degradable resin.~. The resin decomposes within 60 :o 

80 days of being discarded and buried. Developed by 
Samsung's rnean:b imtitute in Taejon. the "bio-cum­
pbotodegradable" resin is a mixture of PE resin. starch and 
other fillers. The company has started pilot commercial 
production. Depending on owket respome, next year it 
could comider establishing a full-scale production plant to 
produce 20,000 tons/year. (Soun:e: European Chemical 
N~. 31 Jaouuy 1994) 

Industrial microbiology 

New mol.cu,.r receptor 
Cltemists from the CNRS Lyon Steseochemicals and 

Molecular Interactions Laboratory claim to have developed 
a molecular receptor capable of selectively capturing 
volatile molecules such a the bydror..arboos methane, 
ethane and propane and ~- The "imprisoned state" of 
the molecules within the receptor cavity is similar to a gas 
supen:ompiessed 31 a presmre above 600 atm. The 
resean:bcrs believe the m:eptors bold potential in a variety 
of applicatiom including biomimetic catalysts, dosing 
devices and elimination of chlorinated hydrocarbons from 
aqueous emuencs. (Soun:e: European Chmtical News, 
31 January 1994) 

New biodegradable polymtlrs 
Novon Products Group, a division of Wamer-Lamben 

(Morris Plains, NJ), has inlroduced three new starch-based 
biodegradable polymers and is hoping to positioo them as 
enviromneotally-sound alternatives to plastics in some 
applicatiom. According to the company, all three products 
are derived from food stan:bes, biodegrade as easily as 
paper, and are more water resiistaot than the first generation 
starch-based polymers introduced by Novon in 1990. The 
new products may be used • material for compost bags, a 
biodegradable alternative to plastic in the maoofactuse of 
disposable cutlery and as material for making bottles for 
the specialty vitamin, health food, and pbumaceutical 
markets. (Extracted from CltonicalWuk, 18 August 1993) 

New blodflgr'Sdllble polyurethene• 
Japan's National Institute of Materials and Chemical 

Research, based in Tsukuba, claims to have succeeded in 
developing new biodegradable polyurethanes derived from 
various kinds of plant materials such as lignin and 
molasses. F.qually, coffee grounds after extraction of coffee 
and sugar-cane scraps can be used u raw materials. The 
physical properties of the polyurethanes are very similar to 
those of conventional polyusethanes. the researchers claim. 
(Source: European Clrmtical N~s. 16 August 1993) 

E. PATENTS AND INTELLECTUAL 
PROPERTY RIGHTS 

TM P•l•nllng of hum•n (lllMtlc m•terl•I 
In the 1980s US court decisions set international 

p~nts for the patenting of human genetic material. As 
a result, exclusive monopolies over human genetic 
maceriaJs are becoming commonplace in the industrialii.ed 

Page 59 
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world. without disamioo of the social. ethical md political 
implicatiom. In the ~ of public awareness and 
debate, issues of ~ty and etbics have been eclipsed by 
the interests of the biotecboology iodmtty. Most recently, 
the us Government Im laid daim to "immort~ 
human cell lines extracted from citizem of Panama. New 
Guinea and me Solomon Islands. 

Private owner.;bip of human biological materials raises 
mmy profoond social, ethical and political mues. 
Industrialized natiom are lobbying vi~orously for 'barmooi­
ulion" of inlelledual property laws world-wide with the 
ultimate goal of imposing lite palencing laws world-wide. 
In the South, issues of develcpmed and national 
sovereignty are at state. Fundamental human rigbls are 
jeopardized everywhere. 

The US Govemmeri's reccot patent applicaliom oo the 
cell lines of indigenous peoples highlight the need for 
intemalional debare on the patetting of human geoelic 
marerial, particularly in the cootex! of multilateral trade 
agreements (GATI) and the Conveolioo oo Biological 
Diversity, which both cover biotedmology and inlellectual 
property standards. Natiooal Govemneots and interg~m­
meotal orgaoizatiom must address the issue of life patent­
ing on the buis of ethics and equity. The US Government 
should drop all claims to the human cell lines of fomgn 
nationals and repatriate the materials to the indigenous 
communities or natior.al Govemmeots involved. lmema­
tional protocols must be developed by the appropriate 
United Natiom bodies for protecting the rights of bwnan 
subjects from patent claims and unjust commercial 
exploitation. 

In the industrialized world new biOlecbnologies are 
being developed at a rate far faster than respomible social 
policies can be devised to guide them, or legal systems can 
evolve to adequately address them. In the 1980s, the US 
and other industriali7.ed oatiom toot giant steps to accom­
modate the biotechnology industry's desire t.l palent life, 
with public debate lagging far behind. 

In the mid-1990s the biotechnology ind~· is lobby­
ing vigorously to see minimum standanb of intellectual 
propeny enforced world-wide. Will the US precedent for 
commodification of human biological materials be imposed 
on developing nations? Both national Governments and 
intergovernmental organizations must now address thP, 
issue of life patenting oo the basis of ethics anc:I 
equity, with the full and infonned participarion of civil 
society. 

The General Agreement of Tariffs and Trade (GATn, 
and the Convention on Biological Diversity came to a head 
in the closing weeks of 1993. These multilateral agree­
ments offer two imponant mnas for action and debate on 
the patenling of human genetic materials. 

The GAIT Trade-Related Intellectual Propeny 
Agreement (TRIPS) requires that signatory States adopt 
intellectual propeny laws covering both microbial materials 
and plant varieties. Human genetic material is not specifi­
cally excluded from the deal. 

Meanwhile, the Biodiversity Convention obliges 
signatory States to recognize the ownership of genetic 
materials by countries or companies. Germplasm collected 
in one country prior to the Convention coming into force 

must be ~garded IS the property of the Cocdry tbal DOW 

stores the material. Thus. the human cell lines of people in 
Panama. Papua New Guinea. mt the Solomon 1s1anm 
stored in the United Sl3teS and under patent claim bv the 
US Govemmeot are their legal property and, ilCC(':"ding to 
COlpOl'lle inte!plCtalioos of the Convention. tbP people and 
countries inv~ved will have to pay for ~ to their 
donated human materials md any meda! ~derived 
from them. Specific adiom and cleQ<';;om include: 

- GAITS 118 participating 5'.iles (the majority from 
the develapiog world) mv~ C:C1.ennine whether or 
not human genetic mat.:rials ~ included in its 
definition c,.f microbial materials. 

- Similarly, CODIIacting parties to the Biodiversity 
Convention must come to a clear decision on 
the role of intellectual proper!)' with respect 
to biological materim. and especially whether or not 

human genetic materhls ue pad of the Convention. 
- The Biodiversity Cooveotioo sbouJd mpood to the 

request of iodigen°'n peoples for protection from 
patent claims. 

- The US Govemmea; shou!d droi> all daims to the 
buman cell lines of fomgo nationals m repatriate 
the materials to d1e indigenous communities or 
national Govenmeots involved. 

- lntemaliooa1 protocols should be developed by the 
appropriate United Natioos bodies for protecting and 
broadening the rigbls of lunan subjects from 
commercial e~oitatioo and patent claims. The 
Intemaliooal Bioethics Committee of the United 
Natiom Educational, Scieotific and Cultural 
Organi7.atioo (UNESCO) is one such body. 

(Extracted from RAFI Communiqu,, 
JanuaJY/Febru:uy 1994) 

PutlclM patent angers ,.,,,,.,. 
Proteston r.dlied in London recently to accuse a large 

American chemicals company of "intellectual piracy" io 
obtaining patents for a natural pesticide extracted by 
g"'!nerations of Indian fanr.m from the seeds of the 
neern tree. The protestors, who claim they are backl"d by 
leading Indian scientists, say that new illemational trade 
laws bei"lg negotiated under the General Agreement on 
Tariffii and Trade (GATn could mean Indian fanners may 
soon have to raY a royalty before using the pesticide, 
known as a7.adiracht.in. 

Seeds, leaves, bait and oil of the neem tree have 
doi.ens of aaditiooal uses in India-as a spermicide, to 
make anti~ptic toothpicks and as a treatment for leprosy, 
for example. Neithe!' traditional methods of extraction nor 
modem processes developed by Indian iudustriaJ chemislS 
arc pro:ected by national patent law. 

~icals companies in the US have taken out a Rries 
of patents of recipes for mati~g scable neem-based emul­
siom and solutions. 1be most important commercially !s 
likely t•J be the pateot, owned by I.ht Florida-based chemi­
cals company W.R. Grace, for extracting from r.eem seed.1 
a fonn of azadiracbtin, which it martcets under the brand 
name ~'U'gosa'l-0. 

ThP- compeny ii. bwJ<ling a factory in :ndia 10 manufac. 
ture the product for eJr.pon to the US. Last year, a repon 
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from tbe US National kesearcb Council predicted that tbe 
product could tave a large martet there as drmical 
pestkidr. are pba.~ out in favour of "b:opesticich". 

Indian farmers extract azadindiin by smashing the 
seeds. soaking them in wa\.c:r and scooping the emulsion off 
the top. nm Ibey pour over crops. It rq>ds COOHDOO pests, 
including lvaJStS, ~o larvae, Colorado beetles and 
boll WCC"iiJs. 

Grace's version of the chemical is stable, so it can be 
stored and pacbged for marketing. The ccmpmy says 
Indian fanne1S will not have 10 pay royallies because of ilS 
pated, or because of GA'IT. "Although traditional know­
ledge iospimf ~ research and developme.- that led to 
lhese patemed compositions and pnx:esRS, they are 
comidered sufliciertly novel and different from the original 
proJuct of nahlre, alJft the traditional nv:tbod of use, to be 
pate.iable", says tbe company. 

Farmers fear lhat the network of seed suppliers being 
:k\-eloped by Grace for its factory could leave fannm 
short of supptr.s and inaeDngly depeodeut on Grace's 
product. Grace estimates that it will use only 2 per cent 
of the seeds collecled in India. (Source: T~ Hindu, 
I December 1993) 

Tomato dispute llfltlllld 
Calgme (Davis, CA), 7.eoeca, and Campbell Soup have 

amouoced an asreemeot aimed at settling pateol figbls 
ove; lhe muketing of geoetically engineered tomatoes. 1be 
<ieal-<0vering 1omatoes modified with die polyi;alacturo­
nase (PG) gene-gives Calgeoe exclusin world-wide 1!'115 
to sell tiesb PG tomatoes; Zeoeca and Campbell get world­
wide rigbls 10 sell commercially processed PG tomato 
product.s. n. '! agreement also calls for cross-liceosiog lo 
settle outstanding PG P3lerJl disputes between Calgene and 
Zeoeca. Calgeoe says the deal will "dear up cune• and 
potential disputes bet?.-eeo the three leading tomato com­
panies". Calgeoe is awaiting Food and Drug .Administration 
marketing approval for ilS biotech fresh tomatoes. (Source: 
Climaica/W~~k. 2 March 1994) 

n....rchfll~ drop bid to ,,.,.,,t DNA 
The National Institutes of Health (NIH, Bethesda. MD) 

and 1he Uniled Kingdom's Medical Research Council 
(MRC, London) will stop trying 10 obcain patents on 
1housancb of pieces of human DNA they have been 
m.ipping. Two years ago, the move by Nill and MRC to 
file for patelb on DNA &agmeots provoked widesp:ead 
concern, particularly among pharmaceutical and emerging 
biotech companies. Nlll bas effectively given up its bid; it 
i~ not appealing the US Patenl and Trademadc Office's 
latesl rejection of its patent appbcatiom. (Source: 
Clinnica/W~tk, 2 March 1994) 

US "Fff••I Re•arch Product Com,,,.,-claltutlo 
Act" 

A cnoperative research and developmenc agreem<. 
between the Scripps Clinic and Re~asd , :r. ,1:Jdation ar.u 
the Swiss company, Sandoz Cmporation •. .>mpted a bill 
introduced into the US Congress by Rep1~1Malive Ron 
Wyden. The text of this Bill, introduced into the US House 
of Representativ:s on 11 March i 993, bas been circuJated 
by 1he Bioteclmulogy lndustty Organiution. The Bill is 

desaibed as being designed "to establish a process to 
provide for re.ooable pricn for drugs, devices and oeher 
tsngible products made available to the pnblic as a coo­
sequeoce of funding by the National Imtitutcs of Health 
and r~ other pmposcs". It RqUires tbal research emties 
entering U.o agreements with commercial parties will 
t"mute that the commercial parties will make the product 
available to the public at a iezooable price, ml will pay 
to the National Institutes of He.dth royalties which are 
reuooably related to the amounrs expetDed by the 
Imtitutes in relalioo t<r the product. In order to do so, lhe 
research edity must coodur.t a competitive rrocess of 
bidding in Older to select a commercial parlDCr, md 
prospective commercial pauoers must specify a formula for 
detennioiog the price at which the product will be made 
availabl= to the public. H there are enough qualified 
applicadS for partnetsbips, the ~arch entity must 
approve enough applicatious to emure that commercial 
parties compete in making the product availllble. 

In bis spcecb imoducing the legislation, Rep!eseotative 
Wydeo criticized agreemeots in which drug companies bad 
obtained exclusive acc;es., to publicly-funded research. 
claiming lbat the compmies weie getting a"~ ride" at 
taxpayer expeme. (Soun:e: Australasian Biouchnology, 
Vol. 3, No. 6, December 1993) 

Fee Inc,....• •nd •amlnatlon change• In Japan 
The Japanese Pated Office bas increased its fees by 

approximately 50 per ce• in respect of filing of applica­
tions, requests for examination, and granting fees. The 
legislation restricts the scope of amendmetu during 
prosecutioo. 

In addition, new examination standards have been 
issued, iododiog a chapter ielaliog specifically to biotech­
nology applications. Since 1964, the Japanese Patent Office 
bad examined applicatiom in this field according to the old 
standard in ielatioo to "applied mi.;robial industry" and 
"new plant variety". The standards largely coofum existing 
practice in the Japanese Patent Office, particularly in 
relation to deposits made under the Budapest Treaty where 
the invention iovC>lves or uses a living organism. Deposit 
is required unless lhe organism is commercially available, 
bas been deposited a& a reliable depos.ituy and is readily 
available to the public before the filing of the application, 
or is rep!tiducillle by the methods described in the specifi­
cation. Othenr.ise, the deposit must be made before 1he 
priority date of the application, and the deposit number 
must be recited in the priority application. 

The standaJd also sets out rules for defining genes in 
claims, and for d.:cidiog inventive step. DNA of a specific 
sequence involves an ioventve step it the pM:in encoded 
J- . ., DNA involves an inventive step; if 1he protein is 
;co""'·· whether or not its amino acid sequence is known, 
t~:.: r. '..\will be inventive only if ii has an advanlageous 
.. '. ;e compiutd with other !>NAs of different sequence 
p. .&ng the same prr.Aein. (Source: Austra/a1ian 
'1iouchn.;.1ogy, Vol. 3, flfo. 6, December 1993) 

INw p••nt law propa..d tor Hong Kong 
Al present, Hong Kong does DOI have any patenl law 

of its own, but re-resfsten United Kingdom patenrs or 
European patents designating lhe United Kingdom, within 
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five years of the dare of grant. It is new proposed lhat 
independeol Hong Koog paleDIS should be gnolrd. baRCI 
on repmriom of a European palent, desigmling any 
counuy, or of a Cbinese patent. Registration would have to 
be sought within six modbs of publicalioo of the patent in 
Europe. Once registered, the patent would be iodepeoclea, 
and a patent bill lmed oo the UK PateolS Act Im, which 
is compalible with the European Parent Cooveolioo, bas 
been proposed. (Soun:e: .411Stra/asian Biot,chnology, 
Vol. 3, No. 6, ~ber 1993) 

Amendment to Patent Law In Talnn 
The first reading of a draft patent law amendment was 

completed in July 1993. This includes new novelty RqUire­
meots excluding from paledability ioveotiom which have 
been put into m.m production other than for experimenlal 
~. and providing for paleolability of micro­
organisms in applicatiom originaling in countries with 
reciprocal ;igreemeDIS with Taiwan; deposit of mi~ 
orgaa.ism-. in a depositary in Taiwan; priority claims on 
applications originating in countlies having reciprocal 
agreemeolS with Taiwan; :md paleol term extension for 
pateolS originaling in OOUlllries with RCiprocal agreemeDIS 

with Taiwan. (Soun:e: Australasian Biottclurology, Vol. 3, 
No. 6, December 1993) 

lndusfrlM Prop«ty Biii paafld In Brmll 
This Bill, originating in 1991. was finally approved by 

the Bmilian House of RepRsedalivcs at the begiming of 
June 1993, and bas been refcned for approval by the 
Senate. In addition to procedural streamlioing. the Bill 
provides for elimination of pre-grant oppositions or appeals 
by third parties, to be replaced by post-grant opposition, a 
patent term of 20 years, and pipeline protection for inven­
tiom relaling to chemical products, pharmaceutical products 
or foodstuffs, or processes for their production. provided 
that the patent in the couDby of origin bas not been granred 
al the time of fililtg in Brazil. Micro-organisms will only 
be patentable in respect of a given process generating a 
specific product; the approved text is apparendy unclear, 
but is understood to limit protection to specific use applica­
tions; there is no mention of plants or plant varieties, but 
it appears tbal animals as such will not be patentable. 
(Source: Australasian Biottchnology, Vol. 3, No. 6, 
December 1993) 

Ltlgal protfH:tlon of blolflt:hnologlcal lnv.ntlon• In 
Euro,,.an Community 

On 16 December 1992, the EC Commission published 
its amtndtd proposal for a Council dirtctive on tM legal 
prottction of biottchnological inventions (Proposal). 1be 
Proposal covers such matten as patentability of biological 
material, including parts of the human body and transgenic 
animals. 

Although the Proposal bas the potential for consider­
able impact on the biotechnology field, it suffers, in its 
pttsent state, from a number of deficiencies discussed 
below. Some argue that the Proposal creates an unfavour­
able climate for European biotechnology when compared 
10 the position in the US and Japan. 

Pagt 62 

Patentability of ....... body parts 
Alticle 2.3 of the Proposal provides tbal iovemioos &-e 

not to be c:omidered patentable whe!c publication or 
exploitation of them would be coutmy to public policy or 
morality. More specifically, it states the lmman body or 
parts of the hmnan body ~r st shall be ~teorable oo 
this basis. 

The explanatory notes to the Proposal state that it is 
intended that parts ot the human body ~r st, meam parts 
of the human body a found imide the human body. The 
notes then list certain palenlS for products or parts of the 
human body, being implicit that these should contioue to be 
palenlable. The list includes a human cell line, m:ombinaot 
DNA molecules, molecular cloning and cbaracterllatioo of 
gene sequence codin& processes and certain processes for 
procbt..ing human antibody and buman protein of thera­
peutic value. The notes then go oo to say that if the 
applicant simply wishes 10 paleDI a mere part of the human 
body pu st, e.g., a buman gieoe whose function or protein 
product is not known, exdusioo from pateolability would 
apply. 

It seems dear that the Commission intends to extend 
pated protection to microscopic pans of the human body 
such as genes subject to the oonnal requirement of the 
existeoce of a coounacial applicalioo, but not to pans 
found on human inspection, e.g., a liver or a tidoey. 
However, the DiJeclive and tile notes do not themselves 
mate the macrmcopic/microscopic distinctioo. It is unfortu­
nate that~ is not greater clarity on this vital issue. 

Tnaspnicmimals 
Wlmle under Article 3 biological material including 

trmsgenic animals are 10 be pareurable, Article 2.3 ( c) 
states tbal processes for modifying the genetic identity of 
animals lbal are likely to inflict suffering or physical 
handicaps upon them without any benefit to man or animal 
:;ball be unpaaeotable. The explanalory notes refer to the 
PRamble to the European Convention for the Protection of 
Vertebrate Animals Used for Experimental and Other 
Scieolific Pmposes of 1986 to assist in providing criteria 
for what will be acceptable animal suffering in terms of 
patentability, although these are not mentioned in lhe 
Proposal itself. 

As with the case of patentability of parts of the human 
body, efforts to encapsulate popular morality and ethical 
consideraliom into pateot law serve only to confuse rather 
than generate legal certaidy. Whether the Oocomouse 
suffers and even if it does, whether the benefit 10 man 
overrides thal suffering is a highly subjective comidera1ion. 

Anaendnamts to the R&:D block uemptioa 
Collaborative research ~ development agreements 

between biotechnology "°'11pnies and pbannaceutical finns 
frequently embrace both the R&D phase and also specify 
t!.re respective rights of the parties covering commercial 
exploitation. Inevitably there are restrictions on competition 
wilhin the scope of Article 8S (I) of the Trealy of Rome, 
panicularly with the grant of some form of exclusive 
rigl1.s. Such restrictions are void n: unenforceable and 
may render the parties liable to fines and lhird pany action. 
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Under AJtide 85 (]) a:rtain ~and restrictiom can 
be exempted from the applicalioo of Article 85 (l), and in 
1984 in Regulation 418/83 the European Commission 
granted a block exemption for agreemeors entered ink> for 
the purpose of joint Rell> and. to SWD111arize, joint 
exploitation of the results by manufacture but not by 
distribution. This severely limited the application of the 
block exemption in the biotecboology sphere. The Rell> 
bloct exemption has ~ndy been amended. and the 
amendments came into force on 1 April 1993. 

The amendmetis seek to extend the scope of the block 
exemption to include joint distribution of prodllCIS resulting 
from joint R&:D in certain circumstances. However, the 
usefulness of this ameodmeol for the biotedmology or 
t>hmnaceutical company is limited, and in most cases, it 
will probably still be uecessary to notify joint Rell> 
agreements to the Commission to avoid invalidity pmsuan1 

to Article 85 (2) and/or fines. There are line key remom 
for this: 

C o-promotionl eo-marlcaing. The new provisions in the 
block exemption dealing with distribution do DO( refer to 
co-promotion or cCHDartding amngement.o;, which are 
becoming iocreuingly common as a vehicle for owtet 
entry by biottchnology companies. Accordingly, any 
collabonlive agreement envisaging commen:ial exploitation 
of this nature should be notified to the Commission and an 
individual exemption sought rather than risking reliance !lD 

the bloct exemption. 
Pre-existing inullectual property and brow-how. The 

joint exploitation for which the block exemption provides 
must relare only to results that ar.: protected by intellectual 
property rights or constitute know-bow which substanlially 
contributes to teclmical or economic progress. The RSUits 
of collaborative Rell> must be decisive to the mmufactwe 
of the new products or the applicalion of the new pro­
cesses. 

However, many R&:D joint ventun"S within the biotecb 
field include the contribution by one or bocb of the parties 
of pre-e.Usting intellectual property or know-how, e.g., a 
product parent lhat is critical to the exploitalion of the 
results. In those circumstances the joint exploitation does 
not only relate to the results of the R&:D. While not 

entirely clear, fhe safer course must be to seek an indivi­
dual exemption from the Commission in these circum-
5tances. 

Five-yeu term anti 20 per cent market share limit 
If the parties are not competing manufacturers of 

products capable of being improved or replaced by the 
results of the R&D (which is frequently the ca.o;e with the 
biocech company J. the exemption applies for the duration 
of the R&D programme ~. in the ca.w of joint distribu­
tion. for five years from the time the products resulting 
from rhat R&D are first put on the market. 

After the expiration of that five years, the exemption 
only conlinues to apply a.'I long as the production of the 
products of the R&D, together wilh lhe combined produc­
tion of equivalent produCl.'1 by the parties that are 
comidered by u5ers 10 be equivalent, does not exceed 
20 per cenr of the 101al market for such products in the 
C.nnmon Marlcer. A new biologic might well be said lo be 

in a nwtet of its own IOd tbm there is no guannlee thal 
restricti'le provisions will be enforceable five yeais into 
commercial exploitaboo just when most pbannaceulical 
products are beginning to reach their peak market sbale. 
The risk of key provisions of the agreemed becoming 
unenforceable at that stage dictates notification for exemp­
tion rather tb3o reliance on the block exemption. 

In short, the amended R&:D bloct exemption still 
leaves much to be desired from the standpoint of collabora­
tive amnganents in the biotecboology/pbannaccutical 
field. FRqueody, individual applicalion to the Commission 
for exem¢oo will SliiJ be the recommended course, using 
the block exemption as a yardstick when drafting such 
~ as to clauses tbal are and are nol acceptable. 
(Souroe: Gennie Engin~ering News, 15 May 1993) 

F. BIOINFORMATICS 

Biotechnology priorities, planning, snd 
policies: A Ftameworlc tor Dec/slon-Mtllclng 
(ISNAR Resean:b Report No. 6 by Joel I. Cohen) 

EJcecull"9 5ummaty 
Developing-country Governments are having to make 

decisiom about investmeolS in biOlecboology at a time of 
widespread downsizing of stare institutions, liberalization 
of markets, increasing priv31ization and deregulation of 
prices. The rapid expamion of public agricultural research 
imtitutes of the 1970s bas ended and a reversal of this 
umd is unlikely. Economic adjustments, meant to help 
national programmes deal with these financial realities, 
have underscored the importance of inaeuing the effec­
tiveness of the agricu1tunl sector and raising the produc­
tivity of agricultural land. Science-hued imovaliom such 
as bioteclDology are a key investment to help achieve these 
goals. 

Decisions about agricultural research allocations need 
to be directly linked to economic objrctives. Many pro­
g!lllllmes and projects compete for limited budgets. For 
example, biocechnolt-gy can compete wilh cor.ventional 
agricultmal research for fund allocation. nm priorities and 
funding for biotechnology are best determined by stru:tured 
infonnalion and ~ion between scienti.'11.s at both the 
research and management levels, in conjunction wilh 
policies detennined by decision makers at the national 
level. 

This variety of financial, technical, and imtituticnal 
issues highlighfs the complexity of the ta.'lk facing national 
policy makers for agricultural research. It is all too easy 10 
establish research programmes that lack focus and account­
ability and are hampered by duplication. However, the 
speed of technological change in agriculture and the need 
for focused applications of new rechnologies necessitate 
informed decision-malting. 

This report is aimed ar national policy makers, admini­
strative managers, and directors of research who make 
investment and imtitution:d decisions regarding biotech­
nology for the National Agricultural Re.'ICarch System 
(NARS). Irs purpose is 10 comider !hr, porenrial costs and 
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benefits or biotecboology-based raearcb through a four­
pbase plaming process. The decision-mating framework 
presenred comiders the national policy eoviroomcd md the 
imtirutiooal. financial aod prognmme issues involved in 
setlin[l priorities and dctenniniog needs for biotecboology­
based raeudL The ftanewodc will help decision makers 
and research leadels e~ that resources alloaled 10 

biotechnology. including lhose activities supported by lhe 
inlematioml biotechnology programmes md donors, are 
comistmr wilh national objectives or efficiency, equity, 
security or concern rO£ lhe eoviromnet-t. 

lbe four phases are as follows: 
- Setting policies and idemfying priorities lhal 
~ comtrainls on agricullural productivity for 
which biotechnology offers a comparative advan­
tage; 

- Formulaling a nalional programme 10 addJess diese 
priorities and policies; 

- lmplemeobng aod monitoring die researdl ~ 
gramme; 

- Tramferring and delivering tecboologies 10 eod­
uscrs. 

In Ibis ieport, lhe cfecisioa..mali pbues are inlro­
duced through an i"Dplemeotalioo sequence for agriculhnl 
research, as dJis empbasius bic.lecboology 's depeodeoce on 
a strong cooYCllliooal researdl base. Special aneotioo is 
given to various aspects of biotedDology-based iesearcb 
where complications in plaming can be anlicipated.. These 
complications include lhe need to develop priorities for 
application or lhe new lecboologies, lhe ledmology 's 
relation to areas of public perceplion, such E biosafely 
requirements, and die additiooal technical expertise, 
funding and institutional capacity reqailed. 

In conjunction wilh lhe four phases, the decisioo­
making process is also analysed from the perspective of 
lhRe levels within a national programme. These levels are 
as follows: 

- Research level, composed or sci~ carrjing our 
activities that ma.' become or are aheady pan of a 
national bioledmoi'>gy initiative; 

- Managemenr level, composed of adminisualive and 
research directors who are responsible for helping 10 

slructure the interface between research aod policy; 
and 

- National policy level, composed of decision makers 
from various ministries or depanments tespomible 
for nalionaJ policies seeking to implement biotech­
nology. 

Information on each phase can be used separately by 
national programme l~aders al various stages of the 
development cycle. In fact. topics covered in one phase 
relate to those discussed in others, malting the development 
cycle a dynamic, interactive process. Time frames and 
objectives indicate appropriate expectations throughout the 
process. 

In pha.ore I, decision makers use priority-sening methods 
to first identify the constraints to productivity where 
biotedmology offers a comparative advantage and, second, 
to demonstrate that needs of end-users ate considered. 
Thei;e methods are discussed in chapter 2 as well as key 
featurt.~ of the public policy setting affecting the mamer in 

which biotedloology mseardl is undertaken Ind in which 
national initialives will be planoed. 

In pbae n. lhe design and development of a national 
biotecbnology programme is c:omidered by managemen1 
aod resean:b leaders in relation to relevmc priorities and 
policies identified in plme I. As presedCd in chapter 3, 
critical programme elemencs are identified for manage­
med 's comideaalioo. Scientific rrview of both cooveotiooal 
aod biotecboology-t.ed research is discu.ued in relation 
to the proposed resean::b initiative. 

lo pbae Ill, special molitoring aod evalualioo needs 
are analysed. As covered in chapter 4, Ibis also includes the 
importance of scieolific accoun1abili1y in relation 10 lhe 
priorities md programme objectives established. 

Phase IV discusses optioos 10 be considered by 
resean:b, lecboology ttaosfer agencies, and end-users such 
that these oonsideralioos become pan of the programme's 
operational cODlext and can be comideml early in lhe 
planning process. As pR$CDled in cbapler 5, this includes 
optiom for public md private tecboology tramfer. 

nm report is the third in a series of relaled research 
aod prognmme-maoaganenl reports from lhe lollennediary 
Biotechnology Service lhal appear as ISNAR Research 
Reports. Each JBS report elaborates issues involved in 
biotecboology ~programme manageme.- and policy 
formulalino, including needs assessmeot. One provides a 
comparative description of the different approaches taken 
by developiog-coumry govemneots 10 stimulate biotechno­
logy research. Anotber reviews the cuneot international 
debate on incellectual property prorectioo and a.1SeS2S lhe 
policy opcioos and implications for developing countries. A 
fonbcomiog report will give ao overview of intematiooal 
initiatives that have as a common goal lhe applicalioo of 
biotedmology to tropical agricultore. It will also review 
opportunities for national imtitutioos in developing coun­
lries to collaborale with iotematiooal biotechnology 
programmes. Other fortbcomiog reports will ~ future 
needs and priorities for biotechoology research on live­
stoct. and lhe potential effects of biotedDology on tropical 
beverage crops, small-scale producers and memational 
marltets. 

Funber information may be obtained from lnrennediary 
Biotechnology Service, JSNAR, 1-.0. Box 93375, 2S09 AJ 
The Hague, The Netherlands. Tel.· (31) (70) 349-6100. 
ISSN 1021-4429; ISBN 92-9118-01.~-l. 

IBS BIOSMve 0.tibae 
A survey conducted in the period June to October 1993 

was undertaken to help fulfil the lntennediary Advisory 
Service's (IBS) objective of compiling a rt.gistry of 
expertise in inrcmational biotechnology. This registry, 
named BioStrvt, currently includes infonnation from 
international agricultural bi<>:ecbnology programmes, 
defined as organizatiom or programmes that conduct, fund, 
or coordinale biotechnology-related research, focusing on 
developing-country agriculture. 

The first aim of BioStrvt is to provide IBS's primary 
clients with up-to-date derails of international biotech­
nology programmes. Primary clients include national 
policy-malting bodies, NARS, and ocher research organi­
zations, both public and private, in developing countries. 
BioStrvt may enable them to identify prospective partners 
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in particum regions or in specific meas of biotecboology 
research. reseucb management. OI' policy fonnulalioo. 

In order to obtain the relevaor information system­
aticaDy and to ensure utility for analysis by nalioml 
programmes. three diffemit survey forms weie designed 
for the categories of organi7.aliom ideolified below: . 

- Research-based biotedmology programmes at 
nalioml or inlematiooal public imtitutcs. including 
the IARCs; 

- lotcmatiooal or regional biotecboology oetworb; 
- Bilalcral or multilateral donor cqaoi7.ab.Jm that 
fi~ biotecboology initiatives for developing 
countries. 
R~ included 17 programmes. six oetworb, 

five IARCs, and four donors. 1bis was a combined 
rcspon.~e of 32 from a total of 38 survey fonns mailed. 
Each survey requested infonnatioo oo, imoog ocher things, 
overall goals and priorities, agricultural and regional focus, 
training opportunities, research management, resean:b and 
development. funding, and expenditures. The analysis of 
data is based on completed surveys cbected for accuracy. 
Upon receipt by IBS, the ioformalion collected was 
reviewed and then eolered into a computer database using 
REFLEX. 

Summing up the programmes and IARCs provides da1a 
for 22 intcmarional biotcclmology programmes. Total 
funding level cited is derived from th: total expenditures 
analysed from all sources meolioncd af.!We. The figures aie 

based on calculatiom from the inf Jiiii ation colleaed from 
the 22 intemaliooal biotechnology :escarcb programmes, 
ncluding the figures submitted by networks and donor 
agencies. 1be figures given on programme funding sources 
aie averages fOI' noo-reammt research grams, which is by 
far the predomioanl type of finaoce for international 
biotechnology programmes. It excludes (annually) rmmmt 
funding. Figures for recurrent and noo-recumot funding 
have been standardized by ms. to make valid calculalions 
for expeoditu:es by programme element. 
~ 22 int• ·!!lafional programmes submitted iofonnation 

on 167 disrina research projects, out of which 131 have an 
identified primary route for tedmology transfer. 

A complete analysis of BioServe issues and implica­
tions is plarmed as a forthcoming IBS publication. It will 
be distributed with a complete direr.tory of the in1emational 
programme networks and donors lhat participated in the 
JBS exercise. 

Cultlvatlng knowledge: Genetic diver.tty, fa,,,,., 
experimentation and crop re•earch 
(Eds. Walter de Boer. Kojo Amanor and Kate Wellard, 
with Anthony Bebbington) 

For thousand.'! of years fanners have been adapting 
crops 10 diverse environments and experimenling with and 
developing new varieties. The inceraction between people, 
the environmenl and their food crops lw provided the 
world with a wide range of crops and a remarkable 
diversity of varieties within single crops. Thi.<i diversity 
encompasse'I both the varieties farmers have selected, or 
landraces, and their wild and weed relatives. 1bese inter­
actions Jtave also resulted in a human capacity to further 
develop crops through a proceSR of continuous adaptation 
and experimen1a1ion. 

The inlemaliooal debate on biodiversity bas resulted in 
renewed interest in the role of farmers and local 
communities in the management of D3hml resomccs and 
crop genetic diversity. The local varieties of crops which 
have been developc-J by farmers have made a peal 
cortributioo to plaDt breeding goene!ic resoun:es in the 
North. In reoeot yurs it bas become appared that local 
crop diversity in the South is dueatmed by the promotion 
of modem varieties promising higher yields. This boot 
reftects new approaches and concepts in tbe field of 
comervalioo and the development of local crop. 

Agricultural modemi7Jllioo, commercializalion, intemi­
ficalion of production. and destruction of habilats :m 
promoting genetic erosion, and threatening both this 
diversity of local crops and the processes which sustain it 
(Frankel, 1970; Harlan, 1984; Kloppenbmg and Kleiman, 
1987). 1bis also results in a l<m of farmers' knowledge of 
crops and of their capacity to maintain and develop 
diversity (Warren, 1991; NRC. 1992). Imtitutiooalized crop 
breeding relies to a great extent on laodraces originating in 
the major a:otres of diversity in the SoudL The gene~c 
material available for this modem crop breeding is tht..~­
fOR being diminished. While gieoetic erosion lhreatens tile 
world's ba.9t' IJf food plaru. the erosion of tnowledi!C 
threatem the human capacity to maintain and funber 
cultivate chis diversity. 

Case studies from Africa. Lalin America and Asia 
address these issues from differed angles, examine the 
significance of local knowledge, and documenting new 
approaches and methodologies. The boot loots a1 the 
policy issues raised by the expmion of agribusiness, and 
the need to comider !he inleresb of small-scale farmers. 

The aUlbots come from a variety of backgrounds, from 
plant breeders to andlropoloplS, intemalional raean:ber:; 
10 NGO develcpmeot worters and lobbyists, and pracnc a 
nwnber of different views and perspectives on the subject. 
The editors wort at Wageniqen Agricllimal University 
and the Ceotte for Genetic Resources in llie Netherlands, 
and the Overseas Devefoprneot lmtitute, United l"..ingdom 

This collection of papeB examines the threal to global 
agricultural diversity and the implications for ~<>­
systems. It addresses the need to dt:velop appropriate 
research and development strategies wmch build upon both 
the capacities of farmers to experiment with crops, and the 
knowledge they have acquiJed of diversity. Farmers' 
experiences with diversity provide an important framework 
for the developmenl of comervation stralegies. An appre­
ciation of these experiences can complc·menl and add new 
dimemions to current conservation and crop improvement 
efforts, which frequently fail to realii.e the significance of 
interactiom between fanners and envirorunen1s in the 
development of biodiversity and emergence of loca! 
varieties. Farmer experiments with crops have been 
important in promoting diversity and the conservation of 
species and varieties. A challenge facing the agricuicural 
sciences is 10 develop methodologies and imtitutional 
forms which will enable fanners to build upon their s:..ills 
in adapting crops to the envirorunent. 

Landracea have made vital contributio.::: 10 crop 
science, but rhe role fanners have played in rheir develop­
ment ha.. been largely unacknowledged. Apart from the 
need to understand and revalidate farmers' knowledge of 

Page 65 
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crop development. ttm raises imtitutiooal and J"'lir. y issues 
coocemed with the value and approprialioo of people's 
tnowledgc. the commercialization of plmt breeding. and 
the marginalization of small-scale fanning communities. 

Cultfrating Know/Ng~ will be of illleRSt to reseucbers 
from biological and social bactgrounm. u well ~ pccple 
widl a more practical interest. The book will be of use to 
university teachers and studeols in the agricultural. bio­
logical. and social sciences.. It places f~n at die ccntte 
of aop development and genetic diversity, and duougb llm 
focus cbaDeoges die dominaot models in formal crop 
research. 

224 pp. approx. November 1~3. ISBN 185339 207 
3 bb £22.50, ISBN I 85339 204 9 pb £8.95. 

Cultfrating Know/Ng~ may be ordeRCI from IT 
Publications Ltd., 103/lOS Southampton Row, Loodoo 
WCIB 41Ili, United Kingdom. Tel: +44-(0)-71-436-9761; 
Fax: +44(0}-71-436-2013. 

Compendium of Good PrllCtlcn In BlotM:hnology 
Butterworth-Heinemann bas recently published another 

boot in their BIOTOL series. Good practica in biotccb­
nology are extemive and far reaching. Some issues are 
product or process specific. other are more generic. This 
text brings togclher a discussion of many of tbe key imJcs 
and regulacioos, thereby providing a valuable resource for 
those practising. or intending to practise, in biocecbnology. 
It is particularly useful to anyone involved in tbe 
bioscicoccs in industry and education who oee6s a resomce 
containing all relevm regulatory information. 

It begins by providing an overview of the adminis­
trative organizatioo and tools of die EC and its member 
States as a backdrop to a description of key dim:tives and 
guidelines. Topic coverage includes good laboratory and 
manufacturing practices, safety imJcs of gene manipulation. 
die cultivation of micro-organisms, the use of animals, 
procedures using radioactive isotopes, market authorization 
for medicinal products and food ingredients md intellectual 
property rights. Primarily designed as a reference source, 
the added commcriaries and distillation of key elements 
provide a valuable back-up to the tccboical texts of tbe 
BIOTOL series. 

The contems cover: inttoductioo to regulatioo and 
science basert industry-rationale for regulations; protection 
.lf workers: protection of the eriviroorneot; protection of the 
p~blic: prottction of product quality; legal systems and 
regulatory systems: approaches to and tbe tools of regula­
tion; structnre an<! relatiomhips between legislative and 
regulatory bodies; handling techniques-micro-organisms; 
laboratory animal'>; genetic manipulatinn/DNA technology: 
cell line/hybridoma technology; radioactive isotopes; 
ha1.ardous chemical'I; product development guidelines­
good laboratory p:ac.1icc; good mal1'Jfacturing practice; 
quality control; pre-marketing testing; quality assurance; 
market authorization; healtn and safety at work; wMte 
dii;posal; claHification, labelling and 1-actaging; 
tran'IJ)Ortation; catalogue of ~C directives and guidelines 
including exam:>les of member Stale-related regulations. 

The book is a paperbact, ard for 300 pages with 
illu~rations is a bargain at £29.95. ISBN 07S06 1600 8. 
Ordef'll may be placed at Reed Book Servic.-?s L.td .• 

P.O. Box 5. Rusblleo,, Northaots. NNlO 9YK. Tel.: 
(0933) 58521; Fax: (0933) 50284. Telex: 312504. 

Blottlchnology In agro-tood quality 
The Commissoo of tbe European Communities tm 

released the final report of a case study on 
"Cbanaerization aod me~d of quality in agro­
iodustrial production". 

The Rport focuses OD the gap between lhe RqUlle­
meolS for safety al quality managancot in agricultural 
output for feed, food and industry and the reality of tests 
available. On the whole. the potmtial of biotecboological 
tcc:bniques is not being fully exploited or realized.. 
Government regubaioo. DOf pursuit of appropriate quality. 
drives the development of tests and enforces mukets. such 
as those for afllloxin assays. There is also an absence of a 
test validalioo system within the EC, leading to lack of 
coofideoce by the food industry. 

Comequemly, die agri-iodustrial sectors :ue seen as 
unaruaaive by most diagnostics companies. compaml widl 
tbe bamm beaJtb..<:are sector. There are additional problems 
of engineering tests so lhat they fit into agri-production 
Dows. In the absence of a philosophy of tobl quality 
maoagemed. tbe futme development and application of 
tests and systems is lib:ly to be inadequate without active 
and stntegically orieoted support from die CEC and 
member Stales. 

The report. over 250 pages of review. strategy. recom­
mendations and data is now available from lhe CEC. 
L-2920 Luxembourg, catalogue number CD-NA-14721 
(EN-C for the English editioo). 

,,.,,..,.,,.,. on ,..,.... of GlfOs 
The European Community Im recently funded publica­

tion of Screen Quarterly, a newsletter intended to speed 
communication amoogst miearcbers (both academic and 
commercial), regulators and otbets active in tbe uea of 
releue of gcnetically modified organisms (GMOs). 
Initially. die publication will cover both the EC and EFT A. 
wilh lhe possibility of wider coverage in later years. The 
newsletter is iDfended to provide a fast, easily read channel 
through which all those iuteRStcd in the releue of GMOs 
can exchange infonnalion. Besides listing all relevant 
research programmes and all rele~e permits, die oewslener 
will include such itmis as brief summaries of individual 
programmes. practical advice on applying for release 
permits in member States, invitations to tender and other 
announcements. Attention will also be given to die 
increasingly imponant questicn of consumer acceptance of 
GMOs as food or fodder. 

The newslener will be issued free of charge, but 
recipients will be asked, in return, to provide half a page or 
so anooally describing their own interesL'I. 

Those wishing to be included in ttW' circulation should 
contact: Joint Editors Rarfon Limited. (Mr. J.F.A. Thomas), 
Elm Tree House, Southover High St., Lewes BN7 I JB, 
United Kingdom. Tel.: 0273-474744; Fax: 0273-474828. 

SupMbug• •nd •uperwMd• 
"Genetic engineering is creating plan~ which have 

never occumd in nature", says a new 24-page Panos Media 
Briefing, Gtnttic Enginttrs Torgtt Third World Crops. 
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"Some of lhese pbn1s kill the imects which try to eat lhem, 
disable viruses z Ibey anact, mmufacture lheir own 
fertilii.er or grow on muginal lands. Some or these placlS 
are alRady being tmed and some will be sold to farmers 
sooo." 

Although the potential is gie•. Panos wxm that there 
are also dangers. "Engineered cror:; may pass their 
ptopcrties OD to wild relatives making 'superweeck'. A 
research priority is to ae3le berbicide-RSisllDI plaJU. so 
thal more weed-killer can be sprayed OD crops; this will 
increze tbe use of highly toxic herbicides". Panos also 
warns that bioresean:b in the North fails to focus OD lhe 
needs of the South. Worse, some of tb3l research will 
produce products that displace valuable developing countty 
exports (vanilla. pyretbrum, rubber) in developed~ 
markets. 

Panos is wortb listening to because its briefings are 
aimed at journalists and the media world-wide, wilh the 
goal of fostering "informed debate OD issues of enviroo­
meot and developmm". 

Among the "newspegs" it mu ale the final agreement 
on GA 1T (which limits the use of genetically engineered 
planlS by Southern farmers), 27 December 1993 (when dr. 
biodiversity Convention comes into foroe ), February 1994 
(US Senate debates approval of Biodiversity Convention), 
April-May 1994 (first signatories of Convention meet to 
discuss a biosafety protocol), the first marketing of the 
Flavr Savr tomato and demomtratiom in India and 
e~ against tbe palenting of seeds. Local newspegs, 
it suggests. would include field testing of geoetically 
engineered crops and the advertising of recombinant seed. 
Details of Panos Media Briefing No. 7, published 
December 1993, from: Panos lmtitute, 9 White Lion Street, 
London NI 9PD, United Kingdom or Tel.: 071 278 1111. 
Fu: 071 278 034.5. 

1993 Edition of ATCC dlak.tfe c.talogw 
American Type OlllUR Collection (ATCC) Im 

released a I 993 edition of all sectiom of the ATCC 
diskette catalogue. The new edition will be distributed until 
the end of 1993 with an Dp(ion to subscribe for two 
supplements scheduled for July and October. 1be diskette 
catalogue is IBM compatible and available on high density 
3.5" or .5.2.5" Ooppy disks. Cumnt users of the diskette 
catalogue can replace their previously purdmed sections 
at half the price of a new section purdme. 

Catalogue sectiom include: (I) bacteria, phages and 
media; (2) cell lines and hybridom•; '3) clone.;, vectors, 
libraries and hosts; ( 4) filamentous fungi and media: 
1.5) protozoa. algae. lind m~ia; (6) viruses and 
anti.~~animal; (7) viruses and antisera-plant; (8) ye~o; 
and media. 

for further information contact: ATCC Marketing, 
12301 Parklawn Drive, Rodtvme MD 20852, USA. Fax: 
+I 301 816 4367. 

BIOCom,,,.,c• on./ltt11 dlr.ctory upd1tl«l and 
growing 

In a dynamic industry (jJce biore.:hnology with many 
emerging companie5, it is essentiaJ to ensure that the latest 
accurate in!om·at:on is available. The BioCommerte 
Abstracts and D·rectory File (286 on Dialog. CELL on 

Data-Star) n m up-to-dale and cost effedh-e soun:e of 
business and financial infonnalioo and also provides news 
of rccent scieuific and clinical developments. 

1be diRctory portion of the databme, now wilh nearly 
2,000 mtries, is verified and extemively revjse(f amually 
as well z conlinuously amended to reflect tbe latest 
pelSClmCI changes and major takeovers de3cribed in more 
detail in the abstracts. All the 690 UK directory enbies 
were updated priw to the recent publication of the 
UK Biouchnology HanJboot '93, a printed diRCtory 
derived &om tbe database, and 430 of the Eun.pean. 
North American and Austtaliar.. COiiies were ievised in July 
and August. In addition to revising the remaining entries 
over the next few mondn, many newly public US biotech­
nology companies ue being added. 

The 100,000+ abstracts in this file summarize more 
than 250,000 articles published since 1981 in newsletters, 
journals. magazines and newspapers. lOI cover all aspects 
of the bi04ecboology induny &om biopbannaceuticals to 
b;Ottmediatioo u well as legal. ethical and public opinion 
issues, financing and stnregic ~s. Since some events 
may be reported in up to 30 diffettnt news sources. the 
~ "molti&.alioo" abstracts mean your results are 
already "de-duped", saving time and money. 

The on-line dalabase is supported by a copyright 
cleared document delivery service, through which photo­
copies of most abstracted articles can be supplied on 
request and the Biotedmology M:mager's Mailing Li."lt 
lacility which gives you targeted access to the nearly 
9,000 executives listed in the directory and offers 
cus&Oll1i:z.--d lists hased on job function, localion, type of 
organization and areas of biotechnology. For further details 
of these services, assistance wilh searching or a free list of 
the major sources abstracteci (including addRSSeS and sub­
scription prices), contact Customer Services, BioCornmeroe 
Dala Ud., 9.5 High Street, Slough, Bertshire SLI IDH, 
UK. Tel.: 07.53 511777; Fax: 07.53 .512239. 

Fac/Uty for high rnolutlon graphic. 
Molecular inleractiom form the basis of biological 

processes. U~andlng bow the molecules interact ~ 
aided by the use of computer graphics. Nowadays, macro­
molecules su~ u proteins and nucleic acids can be 
manipulattd and studied in terms of their function and 
structure. 

Sophisticated molecular modelling programmes and 
visualization software allows researchers in biology to 
easily create proteins on a computer screen and experiment 
with them bringing other molecules up close to them and 
discovering how they interact or chznging something in a 
protein's composition and watching how that affer.ts its 
three-dimensional SIJUCture and hence the function or the 
molecule. 

Such studies based on a structural approach have led 
not only 10 cr.hancement of our buic under5tanding in 
biological sciences but have also led to the development of 
drugs aud vaccines. Increasingly phannaceutical finns and 
biocechnology companies in other countries are supporting 
structural based biological research in a m1bstantive way. 

In order to increase the developmental efforts in 
molecular modelling from sequence analysis and the use of 
suuctural approach to resean.:h at the molecular level, a 
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high ttSolution ~cs fa.:ility Im been set up at flle 
Bioinfo;malic:s Cen11e, Deputmeot of Biotedmology, 
Maduni K:unaraj UniYCJSity. TI-is Im been funded by tbe 
Departmem of Biotechoology, Govermneot of India~ a 
National F:acility for High Resolution Graphics. 

A Silicon Gnphics Crimson Elm macbioe along with 
the requiml molecular dynamics and visualization software 
from BIOSYM is available for use by resean:befs 
interest"'d in suuctural aspects of molecules. The Bio­
inform:l' ics Cen11e also provides access to databases of 
protein and DNA sequences and computational analysis on 
tbe miaovax. Bibliognpbics referral and retrieval services 
are caremt to using bolb CD-ROM and oo-line databa!es. 
The Bioinformarics Centre fonns put of the Biotechnology 
Information Systrm that Im been set up by the Department 
of Biotechnology. Govemmelll of India. Those intelested 
in using the facilities can ~act: The Bioinformatics 
Ce~. Departmenl of Biotechoology, School of Biological 
Sciences, Madurai Kamaraj University, Madurai 625 021 
or by email to "bioinBbic-mku@imtedLemeLin". 

Blollne oMlts onllM •t:t»llS to ~osclence lnfor· 
IMflon 

Biolioe Publications, in the UK, is aiming to make 
scientific information available more easily and at lower 
cost than al present. In a collaboration with the Tropical 
DaraBase in Brazil, Bioline is working closely v.ith 
publishers of journals and newsletters, and authors of 
papers and repons world-wide to provide e~ on-line 
access to informatioo in the biosciences (biotechnology, 
biodiversity, biopolicy, bioinfonnatics ). 

Through the Internet netwod, readers may browse and 
search wilhcut cost t'1rougb large quaocibeS of coue111s lists 
and abstracts using teywonls and phrases to search aaoss 
the whole system. Full text and usociated graphics of 
material of illlereSI can be ordeml on-line and e-mailed to 
the reader's computer. Bioline uses state-of-the-art, ea,,y to 
use gopher software which is growing in application 
throughout the world's scientific ~munity. 

Access to jomnal ab3tracts, report summaries and 
contents lists is available me of charge and without 
registration; readers must register with Bioline Publications 
in order to receive full text/graphics of documents of 
interest. The charge for that service is USS 50 per annum. 
Additional registntion with the publishers of commercial 
journals is necessasy if full text and graphics of sciertific 
papers is required; the cost of this will be comiderably less 
than the cost uf the printed version. 

Bioline is up and rurw.ing. providing access to 
IO journals. 14 reports and 13 newsletters as l'iell as on­
line links to three other bibliographic resources for bio­
lt-gasts on the Internet. During the first two days of opera­
tion there were l ,000 accessions to Bioline; 40 requests 
for more information and a number of requests for sub­
scription infonnation. Bioline welcomes requests from 
publishers, editors, authors and conference organiurs 
interested in using Ltie system for distribution of their 
material. 

For more infonnarion concact: Bioline Publicatiom, 
Stainfleld Houlle, Stainfield Bourne, Lllk'.olmhire 
PEIO ORS, United Kingdom. Tel.: +44 778 570618; Fax: 
+44 778 S70l7S. E-mail: bio@hiostratdemon.co.uk. 

Fu/ltau to launch get» .,.,,_. 
Fujitsu Ltd. and G-Sean:b Corp., the computer mater's 

database affiliate, will begin to provide a genetic cbla­
searcb service via E-mail. 

The two finns, in cooperation with a fouodalion th~ 
promotes the use of genetics, have comtnlct~ a database 
on the latest information on genes for supplying genetic 
data, analysis methods and expertise. When users establish 
contact with G-Searcb oo their personal computers, they 
can request datal>Ge searches and analyses. 

Results are deliveted by E-mail. The service will be 
made available for 50,000 yen per mootb for up to 
ten searches and 5,000 yen for each additional seucb. 

OECD group of n•llOMI ..JxperU or. ..,.,, In bio­
technology publlcatlona 

Thi.1 OECD group bas been working to update and 
develop the principles for the s-..fe devclopmed of gene­
tically modified organisms (GMOs) fust set out in the 1986 
"Blue Book". The results of this work now appear in three 
new OECD reports: 

Fit!ltl r~l~as~s of transg~nic plants, 1986-
1992--An analysis reviews the l,180 experimedal releases 
of GMOs that took place during the period from l S ~6. 
when Belgian researdlers carried out field trials of 
genetically tagged tobacco plun. Subsequm field trials 
have been made in 15 OECD COUDb'ie:>, for 30 different 
~ hosts (oilseed rape, potato, tobacco. etc.) and for 
10 categories of tr.lits (such as herbicide resistance, virus 
~.etc.). The report concludes that "there have been 
DO surprises in the behaviour of tramgenic plants in 
relation to what might be expeCICd from the characteristics 
of the bosl and the nature of the genetic imert. Some 
disappointments (the desired effect inadequate); DO 

surprises". (40 pages, OECD, Paris, 1993, ISBN 92-64-
14046-8 (93-93-07-1), FF SO or $12. 

Trodi;ional Crop Bu~ding Pradias: An Historical 
Rn>inv to Serve as a Baseline for Asst!Sing tht Roi~ of 
Modern Biotechnology lqX>rlS on the physiology, toxi­
cology and eoviromleolal behaviour of 17 major crops and 
their parent species, prime targets for genetic modification 
projects. (236 pages, OECD, Paris, 1993, ISBN 92-64-
14047-6 (93-93-01-1), FF 270 or $60.) 

Sa/tty Considuations for Biotechnology: Scale-Up of 
Crop Plants focuses on safety, risk usessment and ri!k 
management. The report includes as a preamble the 
"General Principles for Safety in Biotechnology", released 
in 1993 by the OECD as a separate documed. These 
recognize thal the safety of an organism i.'I independent of 
the pror..ess of genetic modification ptr st. It is the charac­
teristics of the organism, including new traits (however 
introduced), the environment and the application that 
detennine the likely 1isk. (40 pages, OECD, Paris, 1993, 
ISBN 92-64-14044-1 (93-93-08-1)). For further infonnation 
contact Dr. Mark Candey, Biotechnology Unit, OECD 
Directorate for Science, Technology and Industry. 
Tel.: +33 l 45 24 93 31. 

lrtn Blot«:hnology SOurc.book 1 IH 
The fint comprehensive guide to Irish biotechnology 

is about to be released. l'ublished by BioResearch Ireland 
the Irish Biott:hnology Sourctboolc 1994 is packed with 
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infonnalioo on organizaliom operaling within the biotech­
nology field in h:ebnd. 

Details on over 160 companies based or. biotechnology 
ioduding key cootam within dJe compaoies ue iocluded. 

Thoroughly aoss~~ aod indexed, the Irish 
BioT~clt11olo11Sourubook1994 is ao invaluable source of 
infonnalioo for any biOlleCboology orpnizalioo.. Its easy to 
read format and attractive covers will mate this boot a 
mmt oo every biotecbnolo~'s dest. 

It will be available frC'Ul April 1994 at m schillings 
plus postage. Orders to BioResean:b IRiand, Forbairt, 
Dublin 9, Ireland. Tel.: 0(.\353-01-8370177; 
Fax: 00353 01 83i0176. 

For further information contact: Dr. J. Ryan. Tel.: 
00353 01 83701TI. 

BloColnll*f» RnenclM Ab8tracb 
Ernst & Y ouog and BioConirnen::e Data have li'UDCbed 

a new informalioo service covering tbt finandal aspects of 
biotecboology. BioCommerce Finaocial Abstracts, pub­
lished twice moodily, will mooitor company results and 
perfonnance, analysts' buy/sell recommendatioos on stocks, 
public and private offerings, share price movemeits, 
strategic alliances, key appointments and relevanl legal and 
regulatory issues. 

Based oo lhe popular news monitoring service 
Abstracts in BioC 'Mletee, lhe new publication is targeted 
at Qllef Executive Officers, Chief Finzncial Officers 
and lhe invesunent community and will provide coodemed 
up-to-dale rqx>rts of recent financial developments sum­
marizing articles appearing in over 50 newsletters, journals 
and major newspapers. 

BioCommerce Financial Absbacts will i:Je distributed 
free in the UK to a cootroUed circulation list with the 
compliments of Ernst & Young, but is also available oo 
subscription at £195 (UK and Europe)/$300 (elsewhere) 
including ainnail postage. The complete library edition of 
Abstracts in BioCommerce which also covers c,tber 
company news, product developmeris, research advances, 
pate.-s, legislation and appointments is available in print 
wilh quarterly indexes at £419 ($796) and on Ooppy disk 
(£790/$1,500). 

For further in!onnation about F.mst & Young's services 
to lhe bioteclmology indusUy contact: Juon Avery, 
Ernst &. Young, Apex Plaza, Reading, RG 1 I YE, UK. 
Tel.: (0734) 500611. Fax: (0734) 507744. 

For further information on 13CD's products or a sample 
copy of BioCommerce Financial A'"'fractll, contact: Anita 
Crafts-Lighty, BioCornmerce Data, Prudential Building.-;, 95 
High Stn:et, Slough, SLI IDH, UK. Tel.: (0753) 511777. 
Fax: (0753) 512239. 

Educ•tlon Mws 
The Olemical Industries Association, UK, has 

p10di1Ced a ~rie.~ of infonnation leaflets entitled Chtmical 
lssu~s. several of which cover biotechnology. The biotech­
nology titles are: This is Biotechnology; Rtgulation of 
Biot":hnology; Biottchnology and tht D~tloping World; 
Industrial Us'.S of Biotechnology; Tht Pat~nting of Uf~; 
R;sk·B~ntfit Balanct of Biottchnology. 

,,,.,,, blolKhnolo(/y Md molecu,.,. blolo{I, 
The following tlRe iep.xts. all oo the above subject, 

ue available oo n:quest to the CO-BIOTEOf Information 
CelllR, at the Bic>-Eogioeering CeDbe of the Russian 
Academy of Sciences: 

1. Filst SympoWm .,.rends in Plant Biutecboology., 
USSR. 20-22 November 1991, 223 pp.; 

2. Second Symposium 'Trends in Plant Biot~ 
ootogy•, Russia, 18-20 May 1993, 482 pp.; 

3. "Plant Biotiec:bnology aod Molecular Biology, the 
Lalest Bioeogioeering Methods·, Moscow, 1993, 
105 pp.; 

F.dit«-in-cbief for each of tbr collections of papers is 
Aca.1emicim K.G. Sbyabio, Dilector of the Centre. 

The two symposium rq>OlfS comprise the collected 
abstracts, in Rusmu and m Fnglim, of lhe papea 
praeoted, almost all from scieotW in research institutes 
of the couotties fonnedy comprUing the USSR. 

The 1991 Symposium 1ists 71 papers organized into 
fiv~ sectiom: 
1. Tramgeoic plants resistant to viruses, betbicides and 

imects (53 papers); 
2. Plant cell tecbnologits (40 papers); 
3. Chromosome tecboology (2 ~); 
4. Plant mot~ biology (21 papers); 
5. Problems of transgenic plant regulalioos (two tides, no 

abstracts). 
The 1993 Symposium lists 217 papers organized inlo 

five sectioos: 
I. Transgeriic plants (58 papMS); 
2. Plant molecular biology (37 papers); 
3. Plant cell tccbnologies (82 papers); 
4. Plant chromosome technologies (34 papers); 
5. ProgRSS in plant molecular biology and bioengineering 

in as (four titles, two abstracts). 
The tbiJd report is a review containing nine articles, 

including .Justratiom, on cunent problems of modem plant 
gene aod cell engineering, togdher with a "Cluonicle" sec­
tion giving informatioo on the Bioteclmological Academy 
of Research, the CO-BIOTECH Information Centre and the 
Imtitute of Cell Biology and Genetics of the Academy of 
Sciecces of Ukraine. 

The reports ue available without ctwge but subject to 
availability of stocks from: Professor K. G. Stryabin, Bio­
Engineering Centre, Vavilova Str. 34/5, 117334 Moscow, 
Russia. Tel./Fax: (7) 95 135 06 71. 

Blotflehnology tor t'NI twenty-tl,..t t»ntury--A 
tWport by the FCCSET CommlttlHI on Ut• SClent» 
•nd He•lth 

This 90-page report by the Federal Coordinating 
Council for Science, Eogj11eering and Teclmology 
(FCCSET) of lhe Office of Science and Tecmology Policy 
(OSTP) describes the presidential initiative in biotech­
nology resean:b. 1be stated goal of lhe ini1iative is to 
sustain and extend US leadmhip in biotechnology research 
for lhe twenty-first century to enbooce lhe quality of Jjfc 
for Americans and the growth of lhe US economy. 

The 12 agencies participating in the biotechnology 
miearch initiative have developed an integrated research 
Blrategy :uid identified four strategic ol>jectives: 
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- Extend the scientific md tecbnical foundations for 
the future developmeol of biOlttboology; 

- Emme the development of lhe human resource 
foundations for lhe futme; 

- Acalenr~ the tramfer of biotechnology reseaicb 
:activities to commercial app:ications; 

- Realize the benefilS of biotedmology to the health 
and well-being or the popuatioo and lhc protection 
and restoration of lhe eoviroomeot. 

The biotechnology activities of the 12 federal agencies 
arc included with a FY 94 budget or $4.3 billioo. The 
Biotcdnology Research Subcommittee (BRS) Im proposed 
tbal research related to health and lhc eoviroameof be 
highlighted in PY94. 

For funber details cOdaet: Office of Recombioant 
DNA Activities, Building 31, Room 4 B II, National 
lmtitutes of Health, Bethesda, MD 20892. 

Biodiversity COnwnaon debll• 
Tiie Convention on Biological Diversity w~ adopted 

at lhe "Earth Summit" in Rio de Janeiro in June 1m. 
Debtllle on its ratification and f<hlow-cq;. oo its impleme .. a­
tion and implicatiom, is preoccupyin& policy-make1S world­
"'ide, .md the~ policy debates have many implicatiom for 
biOlecbnology. We offer below a short selection of the 
more retent very DUl'llCfOll<i articles and publicaliom 
relating to the activities triggered by the CooYCDlioo, and 
the issues sunounding it. Beyond the general ~ on 
the cemal aim of comerving biological diveristy. the 
issues in debate conccm: 
I. Funding the Global Enviromlent Facility, and the 

mechanism for controlling the financing and choice or 
scientific priorities; 

2. Scientific aspects of bio-dive1Sity: bow will national 
inventories be made, how will the international .;cien­
tific communities (partiadarly specialists in taxonomy, 
nomendalwe and systematics) be involved; 

3. Owner.ihip of, and access to, gennplasm and rights 
(patenrs or other) over its exploitation, linked with 
quesliom of patents in biotecbnology relevant to such 
use (a proble;n highlighled by the reluctance or the 
previous US Administration to sign the Convention); 

4. Coo.sideration of the need for a binding international 
safety protocvl covering GMOs hannful to comer­
vation and bio-diversity. 
or these issues. the third especially concerns 

Artie.le 16. On gcnnpl~m and its exploitation, the World 
Re .Jurccs ln~itute produced the boot "Biodiversity 
Prospecting: Using Genetic Resources for Sustainable 
Development". in conjunction with lNBio or Costa Rica. 
Rainforest Alliance and ACTS, the African Centre for 
Tectmology Studies. The repon offers guideline:> to policy­
makers, industry and researchers on the design or organi­
zation.o;, legi.'llation and contracts for biodiversity prospect­
ing. 

A fou"-page anicle in "Biotechnology and Develop­
ment" (BDM) No. 15. June 1993, summarizes lhe same 
is.'IUes: "Are the interest., of the drug companie:i compatible 
with dl<>lle of 1he tropical developing countries?". Their 
anicle reviews the Merck-INBio agreement: the 
US National Can"er lnstitut-='s Lener of Intent; and the 

Biotics-Polybiotib agreemenL The lat is a specific 
ex3111ple of ~!lie model ~ developed by Biotic:s 
(wilh Commis,goo co-fimnce) in the mid-1980s for 
coU:iOOralive exploitllioo of pbytocbemical resources. 

On biosafety, Article 19 of 1he Coo'Velllioo is open­
er.died, and the UNEP Panel 4 JqJOrt divided; between 
tine advocating world-~ide extemioo of a mecbaNsm 
sinilar to the EC field relem: Directive 90/220, and those 
feanng :.<J!!"atizatiOD of biOlecbnology, and resulting delay 
to lhe diffusion in developing cOUDbies of lhe much needed 
technologies. 

The pane! iq>OltS are addressed to the .Executive 
Ditector of UNEP, C~ian Elizabeth Dowdcswcll, who 
is requiRd to convene a first "Cooference of lbe Parties" 
(to lhe Convention), and in prqruaioo for that C~mice. 
an Intergovernmental Committee oo lbe Convention on 
Biological DiveISity Im been aeated. The first meeting 
was held in Geneva from 11 to 15 October 1993. 

The African Ceme for T ednology Stndies, ACTS, Im 
playerl 3 prominenl role; mgani7ing (in cooperation with 
the Stockholm Environment Institute) :m inlemaliooal 
confer.?OCC on lhe Convention. The Diector of ACTS, 
Calestous Juma, bas written significant boob such as ~ 
Gene Hmteis: Biotechnology and lhe Scramble for Seeds" 
(1987: 7.ed Boots and Princeton University Press) aod co­
edited "lmovation and Sovereignty: the Patent Debale in 
African Development" ( 1989: ACTS). More recently, 
ACTS has produced a series of "Biopolicy International" 
booklelS, of which the following (all at $7 .50/ K Sh 50.00) 
are particularly relevant: 
No. 2: Genetic Resources and SUSlainable AgricultuR 

Creating Incentives for Local Innovation and 
adaplalion. by W. V. Reid; 

No. 3: CODSeJVation ar.d Use of Agro-F.cological 
Diversity, by J. I. Cohen; 

No. 7: Property Rights, Biotecbrwlogy and Gendic 
Resources, by M. H. Khalil, W. V. Reid and 
C. Juma. 

For more information contact: ACTS, P.O. Box 45917, 
Nairobi, Kenya. Tel.: 2542 74-40-47/ 4()..95; Fax: 2542 74-
39-95. 

TM Baclllu• thurlnglen.,• Production Handbook: 
LaboNtory U.thoda, Manufacturing, Formulation, 
Quality Control, ~,.tratlon 

The Bacillus thuringitnsis Production Handbook is the 
first comprehensive guide to the commercial production or 
Bacillus thuringitnsis ( BtJ products. 1be handbook provides 
detailed item-by-item and step-by-step descripcion.'I of the 
methods and materials used to manufacture Bt. It explain<; 
how to raise and store cultuR"s, which media are best suited 
to large-scale rennentatiom and which culture condition., 
and quality control criteria should be applied. The Hand­
book guides you through the various legislative procedures 
that have to be neg:>tiated to bring products to market, 
including r.afety as.~ssmenr and registration. 

Contents 
- The Organi.'1111, Commercial Production. The Market, 

Using This Handbook: 
- Laboratory Methods-5torage, spore "'ock pro­

duction and QC, competence, potency, viability, 
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purity smears. wet slide preparaliom, minimal 
sporulation medium, altemab\"C media; 

- Commercial (large-scale) Productioo-oudine, planl, 
inoculum. seed and main fermenter, banesting. 
drying, alternative commercial media, cOSIS; 

- Pro /omtll Safety Data Sbee: for Use al Production 
Plant-product information. fust aid, safety of 
fennen1a1ioo ingmliencs; 

- Formulalion--powder, dust, waler- and oil-b~. 
Bti gnnuks. physical malym, ingredieru; 

- Liability and Safety-positive and negative liability, 
safety and bealth: 

- Complete Pro forma Quality Cootrol Manu31-
indudcs product specificalioos and methods; 

- Product Registration &: Approval-time, expense. 
safety, US regulatiom, EC Pesticides Directive. 

Further infonnation is available from: CPL Scientific 
Ud., Science House. Wmchcombe Rd., Newbury, Berks, 
RGl4 5QX, UK. Tel.: +44 (0) 635 524064. 
Fax: +14 (0) 635 529322. 

Confen111ce proceedings llterature 
The lmtirute for Scientific lnfonnatioo (ISi) amounced 

today that it has extended the coverage of its Biotech­
nology Citation Index by adding the bibliographic data 
from published scientific and technical conference proceed­
ings. ISi will index the proceedings on the paper level, 
provicfing complete conference title, date, location and 
spomor identification for each. Included will be proceed­
inp publications in which the majority of the material is 
being printed for the first time and those which contain 
complete papers. DOl just abstracts. 

The Biotechnology Citation Index™ provides extensive 
coverage of the world-wide journal literarure from all are~ 
of biotechnology, including basic research in genetics, 
molecular biology and microbiology, and applicatiom in 
medicine, agriculture, industry ar.d the environment. It is 
published on compact disc and issued every other month. 
Although each issue is cumulative, an annual cumulation is 
included in the subscription. The index is available for the 
IBM and 100 per . ent com;>atibles. the Apple Macintosh, 
and the NEC PC 91l00 Series. 

For more infonnation about ISl®'s Biotechnology 
Citation Index TM or any of ISl's other products or services, 
write to: ISi, 3501 Market Street, Philadelphia, PA 19104 
USA or Fax: +I 215 .;tso ~?I I. 

Understanding Biotechnology Law 
Gale R. Peterson (Ed.) 
Marcel Dekker Inc.. New York, 1993. 488 pp. 
$I 3~ 1~.ardbaclt), ISBN 0-8247-8935-0 

Tlie vague title of !his book is clarified in its Subtitle 
f'rnttction. LiansinR. and lnttlltcfllral Proptrry Policies. 
Allh.>ugh written in a bio1echnology contexl, ii deal'> wilh 
mui.:h more besides and is t:ssentially a guide to US pa1en1 
ldw and practice illustrated with di.'lCUS.'lion of iiome 
impo1tan1 bioiechnology patents and lawsuiL'I. 

Addressed nol to lawyers but lo research scientists. ii 
11e1s iL'!elf the ambitious but worthwhile aim of enabling 
scicntistn to m:»ke "informed rational choices a.'I innovation.c; 
appear". Sust:tining lhe interest of research workers in legal 
maners is a mC'~t challenging task espedally in relat:on to 

academic imtiruliom, with which much of the boot is 
concerned. 

Individual chapters are comributed from US t"xperts in 
industry, patent attorney fums and universities, providing 
a wide-ranging pra:tical approach to the handling of inven­
tiom from initiation of ~ idea 10 evemual commercial 
exploitatioo. This aims to create an awareness of the patent 
dimemion in the mind of the sciemi::t at the bench and the 
development of formalized strategies for positive action in 
place of the usual haphazard approach to legal protection. 

G. SPECIAL ARTICLE 

An Honest Broker's Look st Issues Related 
to Biodiversity ProspecUng 

by H. Walttr Ha~ussle,.. 

Looking l»hlnd the words of a contract 
NabJral RSOUrces--plants, insects and animals are 

being reduced throughout the world as each day passe .... 
Conservation of these resources is surely in the world's 
best interest. This concept is ahnost universally held. Most 
also see these resources as a benefit to the human race to 
be explored and utilized The commercialization of pro­
ducts based on biodiversity exploration is one of the ways 
of benefiting society while also being a potential for 
generating income, which can in part be used to comerve 
biodhersity. 

It must be said at the outset that prefits from biodiver­
sity prospecting alone are simply not sufficient to pay for 
the conservation and exploration infrasttucture on the scale 
usually considered to be necessary initially. Usually profits 
from biodiversity prospecting are DOl even s11fficient to 
C1Pate the kind of inframucture that is necessary in a 
source country to supply material samples. 

Historically. there ~ been mistrust between source 
countries and the organizations that develop new products 
based upon biodiversity prospecting. These organizatiom, 
usually commercial companies in the developed world, 
want a foundation of predictability, i.e. good science, a 
stable legal envirorunent and an understanding ol the 
practical needs of the company. On the other hand, source 
countries do not want to be exploited. They do not want to 
feel they are being forced to do things they otherwise 
would not wish to do. There is therefore clearly a place in 
the biodiversity preservation and development discussion 
for an honest broker to help overcome mistrust and mis-

• H. Walter Haeu~sler is President of Cornell Research 
Foundation, Inc .. the patents and technology licensing arm 
of ComeU University, Ithaca, New York, USA. 

Ideas expres.'led in this paper were developed in part by 
a comulting group on Current Developments and Trend.'i in 
Biodiversity Prospecting as.'lembled by UNIDO, 
27-28 October 1993, in Vienna, Au.'ltria. 

Copyright, H. Walter Haeussler, 1993, all rights 
reserved. 
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perceptions, md one who will be listened to by both sides. 
The broker should be someone who can bring sensitivity to 
any negotiation and who, through counselling the negotiat­
ing pal'.ies privately, can ~void the "face-saving" rhetoric 
that sometimes invades negotiations and causes parties to 
take st3llCeS they wish they could have avoided. but feel 
compelled to publicly announce. 

1bere are any number of issues that are frequently 
common to a company/source countty relationship, that 
should be examined in depth before begiming negotiations, 
and thal must be resolved before negotiations can be 
concluded. 

One or the first issues is a clear identity of the parties. 
Is the negotiation going to be with the Govemneot at the 
highest levels or with a Governmental agency, or a quasi­
govemmental agency, or a ooo-govenunental organization 
(NGO) that has the government's tacit support? On the 
other band, is till" company dealing from its international 
headquarters, a branch or subsidiary in a specific country, 
and does it involve a branch or subsidiary in the source 
country? Additionally, are there tbinl parties involved, such 
as universities in the source country or elsewhere, and what 
is the relatiooship of that university to the remainder of the 
parties? Finally, is diere a public funding source in the 
source country, or an international group such a,, a United 
Nations agency, the World Bank or others? Each of these 
parties will express opiniom and may want a voice in the 
proceedings and nature of the negotiations. The final 
agreement will vary, depending oo the parties. One can 
then rapidly see why the ideDlir " of the parties must be 
quite precise. 

Next, the goals of the parties must be clearly identified 
and stated. If the goals of all the parties involved are not 
clearly stated and understood, the result will at best be an 
agreement that is flawed, and at worst no agieement at all. 

1bere follows the decision-making pro ··,ss to arrive at 
an agreement, which must be clearly understood by aU the 
parties. Again, this will vary sigoifi~y depeodir1g on 
who the parties are. If it is only private parties, then they 
can merely go iDlo a room and negotiate, reaching a 
conclusion to be memorialized by the la~-ers representing 
the parties. If Governments or govemmental agencies are 
involved, the 11rocedures for final agreement, approval and 
even authorization to negotiate must be clearly understood 
and be communicated to all parties. It is extraordinarily 
frustrating to negotiate for a significant period of time and 
reach what appears to be an agreement, with one side 
having made concessions in onler to reach that point, and 
then to be tolJ only at thar pvint that now, of course, we 
cannot commit ourselves as we are required to submit this 
o the legislative body, or whomsoever, for approval. 

1be last point progres.~s to the next issue, which is 
I hat the person, or person'!, who have the authority to 
c.ommit each of the panies must be clearly identified. 
Again, the frustration level is exceedingly high when 
walking into .- negotiation to discover that the penon 
across the table is incapable of truly negotiating becau11e he 
or she only ha'l a very limited authority. No deal can be 
m.1de until the persom capable of binding the panics a."! 
present in 1he room. 

In other wordo;, when the parties enter into a negoti­
ation for cor1mercial development of bioresourccs there 

must be congruity between policy, plaming and implemen­
tatioo. The policy matea. the planners and the 
implementers must have a common vision and must stay in 
comtaot communication with each other so that finally all 
segments of the source country's Government and general 
public feel they can support the final agreemeo1 because 
they had a voice in its formulation. 

Next, in order to reach an agteema1t, the wortiog 
relatiombip between the source country and tte commercial 
organization and any additional parties must be defined 
Who is expected to do wbal and in what time-frame? What 
events must occur before a relationship can reach a stable 
point md operating situation? Part of this dUcussion 
involves a definition and evaluation of the subject under 
negotiation. Whal is it that is being bugained for? What 
are the expectatiom of the parties l!."ld are they realistic? 
What are the financial obligaliom of the source countl}' 
and the conunercial concern with respect to the initial 
implementation and the continuing functioning of the 
relationship? Who are the people involved? What initial 
tnining must cbey have? What tnining will be given to 
them in the ~ of the relatiombip, and is there going 
to be a plamed reallocation of people and resoun::es over 
a period of time? What is the technology? How many 
samples are there, and from where? How are they prepared 
and preserved? Are the equipment, people and strategies 
realistic? Lastly, is the infrastructure in place so that the 
finances, the people and the technology can meet the policy 
and planciog expectatiom of the source countiy while 
satisfying the negotiated and perceived working relation­
ship? The end effect is what is expected by both sides 
under the contract and wbedier it can reasonably be 
anticipated that at the end of the day these will occur m 
bargained for, be it money, equipmeDI or people flowing in 
one direction, or samples or information flowing in the 
other. That is ultimately what contracts are :tbout­
expected delivery. Promises that camot be kept should oot 
be made. Neither should they be made before a clear 
evaluation of die parties' ideDlities, the goals, the commit­
ment making process, the identification of die woddng 
rclatiombip and a definition and value of the subject 
matter. Fmancing, staffing, technology and infrastructure 
can then be thought out. That i~ bow the expected delivery 
can be accomplished. 1bis is tJUe for both sides, whetar 
the source country organization is governmental, quasi­
govemmental or private. 

Assuming that the fundamentals of the agreement are 
organized, there are additional points necessary for a good 
working relationship, which should ~ set out in detail in 
the contract. The first is that of communications. Who is 
going to be talking to whom and how often'! There should 
be technical-level discussi?ns and policy-level discussions. 
The frequency of these is sometimes crucial. 1bere is a 
natural tendency not to talk to one's partners when prob­
lems arise, as a tenant tries to avoid the landlord when the 
rent is overdue. 1bis is absolutely the wrong thing to do. 
Should problems arise, that is when communicatiom should 
be more frequent and not leM frequent. 

Remuneration for the association has to be detailed, not 
only for the financial commitment of the basic contiooing 
operation, but also for the commitment to create a prelimi­
nary inrra.'ltructure or eventual increMCCI infrastructure if 
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planned. as well as any personnel training envisaged. Each 
of these ~cts should be clearly idellified with the 
l'l!muoeration itemized separately. This compemation is 
~parate from the rewards accruing from lhe 
commercialization of bioprospectiog, which will be 
discussed further on. The ~-';ent should also ~ver 
riglis given whether they are exclusive or non-exclusive, 
and if exclusive for how long-for a limited period or for 
the life of any patents. What are the parties' optiom if the 
agn-ement is only partially successful or is umuccessful? 

The legal issues have also to be decided. If there are 
problems will there be ad>itratioo? If so. how will the 
arbitration be accomplished? If there is to be litigation, 
where is the permissible site of the litigation and who is 
respomible for the payment of legal fees? 

There are also liability issues. If legal liability arises 
from lbe contract for injury to workers, cx harm to people 
from drugs introduced to the market as a result of the 
bioprospecting relatiombip, who will bear the liability for 
each of these events? 

Perhaps attellion should be drawn as to this poill: 
there bas so far been little discussion about the commer­
cialization of technology. 1bis is deliberate, as there is a 
substantial time span between the beginnings of biodiver­
sity prospecting and the droduction of a commercial 
product to the marketplace. Not until the bioprospecting 
relationship is established and has functioned for a signifi­
cant period, can any commercialization be expected or any 
Dow of rewards therefrom. 

Whether it is set out in one document or several, there 
are two distinct relatiombips. Sample collectiou and 
analysis on the one hand, and product commercialization oo 
the other. 1be two issues require separate management. 

At this point it is worth while examining what some 
call the "billion dollar syndrome". First, it is very important 
to put commercial rewards for bioprospecting in a time­
perspective. In the United States of America it costs about 
$25 million and takes about seven to ten years to bring a 
phannaceutical product through the FDA (Food and Drug 
Administration) for approval. From a biodiversity prospect­
ing standpoint, from the time the sample is first collected 
to the time a product is introduced to the market-place, a 
time span of ten to fifteen years can be expected. The 
present value of money to be realized fifteen years from 
now is not very high. How much money put in the bank 
today and left to accumulate and reinvest iDlerest would be 
required to generate a million dollars fifteen years hence! 
This amount is the discounted value available from the 
commercial company to conceivably underwrite the 
infrastructure to carry out biodiversity preservation and 
exploration, as measured against their expected return.'!. If 
one predicts that one in ten thousand, or one in five 
thou~.and samples proves a "hit", then that cost/return 
expe~lation must be spread acr<'ss all those samples. 

The building of infra.1tructure lo reduce the "hit ratio" 
is then extraordinarily imponant. But this usually requires 
early money on a substantial scale. 

The "billion dollar syndrome" may be illustrated as 
follows: 

"Clearly, the sample we provide will generate a billion 
dollar pharmaceutical product, which will stay in the 
market-place for the full life of the r-atent, and will 

have no competition.. The pharmaceutical company wili 
capture $100 billion per cent of the market and we are 
entitled to a I 0 per cent royalty. The $17 billion in 
sales over the seventeen-year life of the patent at 
10 per oeri royalty should tramlate to $1.7 billion in 
royalties over the life of the patent. But we will be 
generous and only ast for half our royalties up front. 
You can pay us the rest later. Therefore, immediately 
upon signing we expect you to pay us $500 million 
dollars". 
The example given is an exaggeration. but it is lhe 

mental attitu·i..: of many. Reality based upon the "hit ratio" 
discussion above, demomtrates that finding any commercial 
product is not easy. Most commercial producl'5 do not 
generate sales in the billion dollar range, and the uue 
billion dollar products are few and far between. Most 
products are in the area of one, or two, or thRC hundred 
million dollars in sales and are sustained in the muket­
place for far less lhan the life of the patent because there 
is competition. Reasonable royalty rates are very much 
lower than 10 per cent Oearly then, the money for 
infrastructure development must be provided very early or 
bas to come from aoodler source, whether it is money 
derived from taxes, or U.ematiooal donor money. It cannot 
be expected to come from an organization that is account­
able to its shareholders to show a profit. This is unfortu­
nately a reality. 

It can be seen that one of the major conb'ibutions an 
honest broker can mate is to help the parties understand 
the actual structure of tbt market and the marketft>usiness 
issues that on the one band can irrevc cably separate the 
parties, yet on the other band can bring n.~ !'"~Jes together. 
Once there is an understanding and a certain level of ttust, 
the source country and the commercial concern together 
can look for the additional money required to build an 
infrastructure. They will form a creditable team with far 
more magnetism than either one singly, because by forging 
the team they can demonstrate that many of tbe issues 
discussed above have already been resolved and thal the 
relatiombip is therefore well on the way to being a success. 

What is left is the issue of valuing tecmology and the 
intellectual propeny. First, who is going to own the 
intellectual property? The original material? The improved 
material? Who is going to own patents? What rights are the 
parties to have in any intellectual property? Is the right 
exclusive or non-exclusive? What kind of compensation 
and how is it paid? How does the original compensation 
paid for sample collection and infrasuucture building 
interact with the compensatioh that will be derived from 
commercialization? Who manages the compensation? Who 
malces the decision when patents should be obtained and 
who does the ac1•Jal patert work? Who manages the 
intellectual property and it~ licen'ling? Inside the source 
country, who is responsible for receiving the 'lloney and to 
seeing that the money received is actually u~ for the 
purposes intended in the agreement (for example, used to 
suppon comervation measures)? 'These are all question.'! 
that have lo be addressed in the initial agreement because 
no commercial cone.em proceeds without having a defini­
tion of these issues and answers to those questions. 

A contract of this nature defines the beginning of a 
relationship and not the end of a deal. It is a living docu-
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ment that defines milestones. i.e. when certain events are 
expected to occur. The agreement may have financial 
rewards tied to those milestones. It is an agreement that 
se'5 time-frames. It is an agreement that defines cowses of 
adion that may be interdepended. It is a document that 
provides for auditing the performance of the panies. Not 
only financial auditing, bu! auditing of people, technology 
and infrastructure. lfltimately it is an agreement for the 
tramfer of mformatioo about tedmology, as well as the 
tramfer of teclmology itself. It is a tlocumed that at one 
level contains business confidences which may not be 
widely distributed in exact temlS since the commercial 
concern will be unwilling to have its commercial advantage 
diluted because its competitors, knowing all the facts, can 
more effectively compete. On the ocher hand, it is a 
document which. because of public panicipation, frequed.ly 
must be, at least in part, public. Fmally, any document 
must provide for those parts that are private and those that 
are public so that reasonable levels of information can be 
publicii.ed without abusing the actual commercial concerm 
of a company. 

I have anempted to describe the issues that go inlo a 
biodiversity prospecting contract. Many of these are mues 
where an honest broker can make a contribution towards 
helping the parties resolve conflicts and form an agreement 
that both parties can be proud of and is bene ficiaJ to boch. 

Source Country Issues 
In addition to the mutual contract issues discussed 

above. there are issues that a source coulllry must examine 
before it approaches a bargaining table. What is the 
objective of the countr;? What is its planned strategy to 
save its biodivek'Sity resources, to understand and catalogue 
what they have, and to develop those resources for the 
good of the c-ountry and the world? 

ls there an appropriate set of laws in the country that 
support biodiversity prospecting? Do tbe laws deal with 
ownership of tecmology and to access and control of the 
biodiversity? And is there a mechanism whereby the 
biodiversity infrastructure of the country benefits from 
biodiversity prospecting? 

ls there a court system to enforce agreements? Is it 
credible, consistent and even-handed? Aie gmremment 
policy and attitudes appropriate? What are the positio,15 of 
the NGOs in !he country? There bas to be a commitment 
from government at a political level, a financial level and 
an educational level. Univer.:ities and research institutes 
have to be prepared to be participants. 

Finally, what internal partnerships exist or can be 
created so that there is multisectoral and multidisciplinary 
interactiom within the country to maximize the intellectual 
resources of the country towards supporting the creation of 
a relationship and utilizing the benefits of the relationship 
to !he best advantage of the country. 

I have not set forth many an.<;wers. What I havt> set 
forth is hopefully a broad overview of the questions that 
must be an.'lwered before credible interactions are possible. 

A Unlv•r•lty Viewpoint 
Cornell Re.-rearch Foundation, Inc. the patents and 

technology marketing ann of Co:nell University, served a.c; 

the honest broker that brought InBio of Costa Rica and 
Merck together in an agrttmelll. That w~ essentiaJly the 
first agreement that compensated a ~ councry for its 
bioresources. Through this e ICDt Cornell has networked 
with a nmnber of companies and coomies to begin to 
understand the complexity of bringing these deals togett.er. 
Cornell University is fo:tunate to have some o.nstandiog 
researchers who are deeply committed to the process of 
biodiversity preservation and exploration. Professor 
Thomas Eisner bad bceu bioprospecting for many years 
before it IJecame a popular thing to do. Pro~or 

Jerrold Meinwald is a renowned natural products chemist. 
These two renowned scieobstt organized the Cornell 
Institute for Researdl in Clrmical Fcolog, \CIRCri). In 
the past Profes.wr F.isner bas proposed a data/honest 
broker agency that would perhaps be funded by about 
$250 million ( cooceivably a $10 million dollar tootributioo 
from ~acb of 25 pharmaceutical companies). This agency 
would be a clearing house lhal coold !!Upply seed fwxling 
to start new relaliomhips and help countries having 
resources, people or data lo make cootact with companies 
that are looking for opportunities. Clearly, such an Of!mi­
zalion, serviog as a sort of "marriage broker", would 
facilitat'! the coming together of interested panies, an eveoc 
which is presently often time-consuming and frequed.ly 
leads to frustration rather than successful completion of an 
interactiorL 

Events, such as the developmem of new biochips 
where receptor molecules or enzyme segments are bound 
to a solid surface so that they can be used to separate 
candidate molecules from a sample brodl. are rapidly 
changing the economics of bioprospcctives. Technology 
exists in which perhaps forty of these activity sites C'an be 
mounted on a single biocbip. This single biocbip then 
replaces 2,500 square feet of laboratory space and nine 
techniciam performing 40 screens. It compresses time, 
space and money and allows bio-atiooal approaches to 
sample evaluation. As discussed above, the smaller the "hit 
ratio", the more money that is practical for a phanna­
ceutk!'l company or a pestidde company to invest in 
in~uueture. Tht" more knowledgeable we all become, the 
larger the reward. So, from a scieoce standpoint, the 
economic reward for biodiversity exploration can be 
expected to increase in :.'1e course of time, bu, it is doubtful 
the reward will ever be a<k-quate to fund the entire infra­
structure that is necessary to start a source ~ountry in the 
field or biodiversity preservation and exploration. 

Broader Unc»rstandlng of the Issues Is Euentlsl 
One final thought to con.c;ider, is that when all is 

s.iid and done, self-interest both in the source country and 
in industr:y, should enhance biodiversity pre.'lervation. 
exploration and utilization. The key is to educate the 
v:uious sezments of society on both sides of the equation, 
government officials, technical ~ople, the legal 
community and the busifl!'"" rommuni~ y, as to the problems 
and potential of the business of biodiversity preservation 
and development. Then it can be hoped that if there is 
disagreement between the parties, the disagreement wiU be 
over the right is.'lues and can become the subject of rational 
negotiation.'!. 




