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A. POLICY. NEWS AMJ OTlER EVENTS 

~100 News 

!nl.f_rti.ili!m~~entre for Genetic Enaineerinq 
and Biotechnology 

Heetinqs and courses. 1992 

3-21 February 
New Delhi, 
lnoia 

ii-£0 rei>rndry 
Horelos, Hexico 

2-20 Harch 
New Delhi, 
India 

16 Harch -
3 April 
Trieste, 
Italy 

8-10 April 
Trieste, 
Italy 

12-15 April 
Trieste, 
Italy 

30 June -
3 Juli 
Trieste, 
Italy 

6-7 July 
Trieste, 
Italy 

1\-10 July 
1 ·ieste, 
l\.aly 

Aug•Jst 
Tri~ste, 
Italy 

2-6 September 
Trieste, 
Italy 

18-26 September 
Sfax, Tunisia 

ll-26 September 
Tries~e. 
Italy 

8-10 December 
New Delhi, 
India 

Practical course. Gene isolation 
and analysis for crop i111f1rovement 
(co-sponsored by The Rockefeller 
Foundationi. 
John Bennett, ICGEB 

~racilcai course. Lnvirur~nidi 
biotechnology. 
Gloria Soveron-Chavez, Hexico 
Rodolfo Quintero, Hexico 

Practical course. Hethod~ in 
disease diagnosis (co-sponsored 
by the World Health Organization). 
Shahid Ja111eel, ICGEB 

Practical course. Bacterial 
genetics. 
ThOMas Silhavy, USA 
Carlo Bruschi, ICGEB 

Theoretical course. RNA structure 
function. 
Glauco Tocchini-Valentini, Italy 

Theoretical course. Yeast 
1110lecular genetics. 
Glauco Tocchini-Valentini, Italy 

Theoretical course. Sound 
environmental applications of 
genetically 1110dified organisms. 
Gilbert Howe, United KingdOlll 

Affiliated centres: For1111 of 
scientish. 
Arturo Falaschi 

Conference. Science policy for 
develop111ent: biotechnology R&O 
trends. 
GeorgP. Tzotzos 

Practical course. CQ111Puter 
applications in inolecular biology. 
Douglas Brutlag, USA 

Workshop. Protein structure: 
theory and principles of 
CQlllPutational approaches. 
George Nemethy, USA 
Sandor Pongor, ICGEB 

Theoretical and practical course. 
Enzyine engineering. 
Honcef Nasri, Tunisia 

Practical c~urse. Recombinant 
DNA in i11111unology. 
Oscar Burrone, ICGEB 

International symposium. 
in vaccine research. 
Kanuray V.S. Rao, ICGEB 

Trends 

(Information: Hs. Diana H. Viti, 
ICGEB, Padriciano 99, 34016 Italy. 
Telephone: +39-40-37573~3. Fax: 226555, 
TPIPx: 460396 ICG£AT I) 

United Nitions ind other onanizttions' news 
~R.J"~il.__15l!!J~ oral-lFN AIDS trial. but 
this time controlled 

One )ear after a physician in Kenya announced 
that orally act.inistered ~lpha-interfercn had 
cleared up all SJ111Pt0111s of AIDS in 99 of 
101 patients the World Health Organization (WHO) 
is about to put his clai• to a double-blind test. 

David L. HeJllilnn, chief of the Office of 
Research in WHO's Global Progranne on AIDS, 
announced that three African countries should 
begin act.inistering the identical int~rferon­
~uoK~U ... i tu>t: i ULt:'ll!fe> y; Yt:tl Uy ti1t: :1t:oU u r 
Kenya's Medical Research Institute, Davy K. Koech, 
to his 101 AIDS sufferers. The three African 
nations participating in the test are Uganda, 
Za-bia and Zillbabwe. 

Principal investigators frOlll these countries 
COlllf'leted a rigorous training course for local 
African physicians, who will treat a total of 
600 subjects with the low-dose, once-a-day 
interferon pellets. Another 600, with 11atching 
clinical stage and SJ111Pt0111s ~f AIDS, will receive 
placebos. 

The six-1110nth study is a direct outcOllle of 
two meetings between Dr. Koech and WHO, aimed at 
setting up a double-blind clinical study that 
would •i•ic the Kenyan's open trial, using the 
sa111e transiaucosal, natural, non-recOllbinant 
alpha-interferon preparation, provided by 
Hayashibara Bioche9ical Laboratories Inc., 
Okayama, Japan. 

Heanwhile, sllilller-scale trials are under way 
in half a dozen countries, coordinated by Allilrillo 
Cell Culture, Inc. (ACC), Allarillo, Texas, which 
holds the patents to Hayashibara's oral-interferon 
preparation. SOiie of these are: 

In Toronto, the C0111111Unity for Research 
Initiative, backed by the Canadian Bureau 
of Bio1 ogics, began a double-blind, 
placebo-con~rolled study in January 1991. 
It ai•s to enrol 150 AIDS patients and 
expects to break the trial cod~ and 
evaluate results in eight weeks. So far, 
90 patients have signed on. 

In Hunich, 30 patients are midway through 
a cross-over protocol - 15 at a time on 
interferon, 15 on placebo. 

- Poland has an open-label trial in 
progress, with inore than 30 AIDS patients, 
plus an equal number with chronic. active 
hepatitis. 

Japan is testing the oral interferon on 
20 patients. 

Thailand has more than 40 suhjects in 
a double-blind, placebo-controlled 
regimen. 

In Hanila, a US Naval Research unit is 
conducting a clinical study of the drug in 
37 women who tested positive for HIV. 

In the USA, says Samuel H. Ronel, president 
of Interferon Sciences, Inc. (ISi), New Brunswick, 
N.J., widespread availability of wildcat, 
low-dose, trans-mucosa! alpha-interferon 
preparations makes it difficult to recruit 



volunteer AIDS victims to take part in properly 
cootrolled clinical trials. Two such studies are 
under way at Ht. Sinai Hedical Ce11ter, New \'or!t 
City, directed by innu~ologist Joseph H. Hassett. 
Instead of Hayashibara's wafers, Ht. Sinai 
subjects rec~ive daily doses of liquid IFN, 
fonnu;dted by ISi. (EKtracted fr.Jiii McGraw Hills' 
Biotechnology Newswatch, 4 Harch 1991) 

Food and work for U.e Thiro Worlq 

Unlike the Green Revolution, whose benefits 
largely bypassed s11all fa~ agriculture, 
biotechnologies are potentially accessible to 
sllldii-sLdie l.uiifvcttur> 011..i t..e1n U.:- u>~J 
independently of large enterprises. 

Researchers frOlll the International Labour 
Organisation (ILO) are eKamining what effects 
these new technologies could have on small 
producers and wage labourers in agriculture. Two 
case studi~s. from Nigeria and HeKico, point tc 
SOlllC pr011ising results. 

In Nigeria, a heavily populated country with 
a relatively underdeveloped agricultural system, 
the use of biotechnology in the production of 
ani111al feed would improve the nutritional level, 
create jobs and enhance inc0111Cs. The so-called 
SCP technologies (single-cell protein production), 
which use micro-organisms in cOl!lbination with 
natural gases that are abundantly available in the 
country, would produce animal feed with a 
particularly high protein content. 

Nigeria would no longer need to import 
eKpensive feed, which is vital for its widespread 
poultry production. There would be an in~rease in 
production in the subordinate animal husbandry 
sector, which would also create employment 
opportunities ranging frOlll wage labour to 
self-employment. 

In HeKico, w~ere eKisting econ0111ic and social 
structures in agriculture are not easily altered, 
the introduction of advanced plant biotechnologies 
(APB) can be successful only if preceded or 
acc0111panied by a more progressive labour and 
social p~licy. As long as credit and market 
opportunities are restricted and unequally 
distributed, there can be no guarantee that 
everyone will have acr.P.ss to the ~rlvantagP~ of 
APB. (Source: P.r:!tl.PR!!!ffl!_l"Jtn!!!!, 
January/February 1991. 

Hore than 4,300 genetic disorders have been 
identified as depending on a single faulty gene, 
including cystic fibrosis, haemoglobinopathies, 
pheny~ketonuria, haemophilia, and Huntington's 
disease. It has been calculated that about I per 
r.ent of all liveborn infants in the developed 
world have single-gene disorders. Now the 
possibility can be envisaged for all these genetic 
disorders to be controlled and perhaps eventually 
eliminated. 

The ethical consequences of these new 
developments bring into focus potential conflicts 
between the individual's rights and society's 
responsibilitie~. These issues were addressed at 
the CIOHS (Council for International Organizations 
of Medical Sciences) Conference en Genetics, 
Fthics and Human Values, co-sponsored by WHO and 
UNESCO, which was held in Tokyo in July 1990. 
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S0tne 100 delegates frOlll 30 countries, 
representing such fields as medicine. natural and 
social sciences, philosophy, theology, law, and 
heal~h policy-aiaking, focused principally on hu....n 
genOlll' 111apping, genetic screening and genetic therapy. 
At the final session the Conf~:cnce participants 
agreed on the main ethical i~sues relevant to hu....n 
genetics and eKpressed them :n the Declaration of 
lnuyama. A concurrent satellite syl!lposiue took place 
on biotechnology and htllliln genetic diseases. 

The CIOHS conferences are intEnded to create 
international for1111s where the scientific and lay 
c011111Unities 111ay exchange views on topics of 
;~~;;tc :=~::~~; ~~=i ~: ~=t ~~C~!!~~!~~ !~~!~~ ~~ 
recOlllllendations or decisions if a consensus does not 
develop on all points. Since 1985, CIOHS has 
arranged a series of international dialogues under 
the title of "Health policy, ethics and human 
values", aimed at bringing about a greater awareness 
of humian values across political and cultural lines 
and at improving understanding of the concepts 
inherent in WHO's goal of health for all. (Source: 
World Health Uln!!!!. Vol. 11, 19901 

The ABN in action 

Following the International Symposi1111 on the 
Role of Biology in Resolving the Food Crisis in 
Africa in 1989, the African Sciences Network (ABN) 
decided to focus its ~er~ on five ~ajor areas: 
plant and ani111a1 production, nutrition, agroforestry 
and biotechnology. SOlllC examples of its work in 
these fields include: 

Aga i nfi_i.!!UdLll:!ll_iln.triu....riu-c rops. In an 
effort to limit damage to rice crops before and 
after harvesting. the ABN launched a study of 
crop destructi~n by insects which attack plants 
or seed in the Tai region of the Cote d'Ivoire. 
This led to the identification of 110re 
resistant varieties of rice, which although 
yielding less, resulted in better crops because 
the insects stayed away. The study also 
concluded that 1110noculture over large areas 
often creates conditions favourable for certain 
destructive insects. 

~!o.rts~ry. In Nigeria, an ABN-financed 
project led to the identification o! tree 
species which, because of their capability to 
fix and protert snils and improve yields of 
associated crops, are appropriate for the 
development of agrof orestry. 

'i.l21tt~'10lcigj. In Gabon, a pioneer project on 
the i.n...Yit.ro cultivation of manioc and banana 
plantain, and the establishment of healthy 
genetic stocks based on tissue taken frQlll young 
plants suffering from v~ral diseases was 
financed by the ABN. The Network, throuqh 
research such as this, hopes to use the 
knowledge thus gained as a "s..titnt.iii..t 
S.!!.Otl.t.111" to a solution for Africa's food 
crisis. 

~filih. In Rwanda, the ABN financed a study of 
the transport of stools on filter-paper for 
analysis, in the case of intestinal illnesses 
transmitted by water such as dysentery. The 
advantage of this met•1od is that it provides an 
e>1tremely simple and cheap way of conservin9 
fragile material for transport to laboratories 
which, in Arrica, are often far from the 
village where the samples were taken. 
(Source: u~~--S~ur~. No. 23, February 1991) 



~nitoring of geneticallL-.llQdified organis•s 
released into the enviro1111ent 

An OECD workshop, hosted by the Danish National 
Agency ror Environmental Protection, was held in 
Copenhagen, 3-7 Decellber 19~. and attended by 1110re 
than 70 scientists and regulators frQlll 16 OECO 
~r countries, the (0111mission of the European 
C011111Unities and the United Nations Environment 
Progra-e. 

At this, the first international workshop of 
its kind, OECD took significant steps towards 
building an international consensus on sciertiric 
principles and methods for 1110nitori~g of genetically 
110dified organis•s (Gf«Js) released into the 
e:w i ronmen t • 

Opening the workshop Hr. Ole Plouglllin, Deputy 
Director-General of the Danish Enviro11111ental 
Protection Agency, drew attention to the timel~ness 
of such a meeting in view of the increasing number 
of experimental introductions of Gt«>s to the 
environment worldwide. In llOSt OECD countries, 
fra111eworks fer assuring safety in biotechnology have 
been established. He said there was now a need for 
further elaboration of scientific principles and 
methods for 110nitoring the fate and environmental 
interactions of organis•s released into the 
envi ro.-ent. 

Previous initi~tives on biotechnology safety 
have led to the development of the widely-used OECD 
guidelines and principles for assessin9 potential 
risks associated with the use of genet1cally 
modified organisms in industry, agricultvre, and the 
environment. COlllM!nting on the forward-looking and 
innovative character of the uork achieved, the 
workshop's overall chairman, Or. Roger Nourish of 
the UK said: "The workshop took an important first 
step in international exchange and cooperation in 
this rapidly evolving area. I believe it made 
signiricant findings and suggestions about general 
approaches to 110nitoring; specific design and 
methods for 11anitoring of plants and •icro-organis•s, 
and for future national and OECD work in this area." 

For further infonlliltion, contact: 
Victor Horgenroth, OECD Environment Directorate, 
2, rue Andre-Pascal, 75775 Paris Cedex 16, France. 
Telephone: (33-1) 45 24 97 75. (Source: ~ 
Release, 11 December 1990) 

Re,..Jatory issues 

How to regulate enviromnental releases 

Gene splicing has been used in agricultural 
research for at least a decade, and engineered 
organis•s have now been released in many field 
tests. Yet few govern111ents have decided how to 
regulate this new technology, if at all. The 
tensions - in both US and international policy -
were on display in February at a symposiUlll on 
biosafety organized by the US A~ency for 
International Develop111ent. 

Hargaret Hellon, a specialist on biotechnology 
policy at the National Wildlife Federation, 
criticized the US Govern111ent for what she tenned a 
failure of leadership in controlling the risks posed 
by the environ111ental release of 9enetlcally 
engineered organisms. She says that guidelines for 
research recently issued by the Department of 
Agriculture (USDA) are inadequate. 
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Alvin Young, who directs biotechnology policy 
at USDA, defended the guidelines, which had been 
drawn up by his nrfice. He says getting other 
agencies - including the Office of Hanagement and 
Budget - to reach a consensus and endorse them was 
very difficult. It was the White House, he said, 
that insisted that the guidelines be published 
separately frQlll any plan for i!llpletnenting them. It 
is not clear at present when or by wh0111 the plan 
will be prepared. 

European countries do not see111 to be 11Uch 
further along. Although the bureaucratic apparatus 
of the European C011mUnity in Brussels has declared 
its intent to ~mpose special controls on 
agr1cu1tura1 b1otecnnoiogy - 1nciuoing case-Dy-case 
reviews of possible socioecon0111ic dislocations - it 
has issued no rules as yet. However, John Barton, 
an expert in international law at the Stanford 
University Law School, pointed out that even 
developing nations are preparing for action. The 
Philippines and Hexico have established guidelines 
to cover bioengineered organisms, and India in 1990 
created a full-blown regulatory bureaucracv for this 
purpose. 

Barton and s11111e colleagues at the Stockhol• 
Environment Institute have proposed an alternative 
to regulation, which he thinks would benefit both 
the technology-poor developing nations and the 
industrialized countries where llDSt of the new 
genetic or9anisms are being created. r:is idea is to 
create an 1nternational ad hoc advisory connittee, 
akin to the group of experts that has advised the 
National Institutes of Health on recOlllhinant DNA 
activities for the last decade. As Barton envisions 
it, the group would operate under the aegis of the 
Stockhol• Institute (a private, 9overn111ent-funded 
organization), serving as an adv1ser to all comers. 
It would mainly deal with issues of "hard science", 
Barton said, although it could also venture into 
broader questions of intellectual property rights 
and pest management. A seal of approval fr0111 this 
group pres11111ably would serve as a certificate of 
safety for genetic engineering tests to be run 
anywhere in the world. One big advantage of this 
approach, 3arton said, is that it avoids the 
balkanization of procedural rules and scientific 
data requirC111Cnts that could occur if every nation 
enacts its own system of controls. (Extracted with 
permissicn frQlll Scjence, Vol. 251, pp. 1023-1024, by 
Eliot Harshall. Copyright AAAS, 1991) 

General 

AIDS vaccine trials 

A February NAS 111eeting on international trials 
of AIDS vaccines covered some highly contentious 
ground. The problems on the meeting's agenda - how 
to guarantee developing countries access to 
potential AIDS vaccines, where to hold key upcoming 
tests of vaccine efficacy, and which of the big 
institutional players should coordinate such an 
effort - are touchy. 

Perhaps the most sensitive of those issues is 
the one people in the field call "distributive 
justice". In more straightforward terms, the issue 
boils down to who takes the risks and who gets the 
benefits. Deriving statistically signifir.ant data 
that prove a var.cine's efficacy is difficult: 
researchers need a large population varied in gender 
and age that is at high risk for infection. The 
length of the trial is dependent on all of these 



variables. That is why researchers. who want to 
conduct a sound trial expeditiously, are looking 
towa~d develuping countries, where HIV infection is 
spreading rapidly through the general population. 
However, trial participants 1111st still be educated 
about infection prevention. 

Suppose the international agencies involved 
choose Zaire as one of the trial countries. If an 
HIV vac~ine proves itself effective there, the first 
quandary is fairness: how will the people of za;~e 
be able to afford such a vaccine at free 111arket 
prices? But if the people of Zaire receive the A!DS 
vaccine free or at reduced price. due to financial 
support fr11111 the developed world, should not other 
iiiini worid countries gei ii1e s- ir~di....,ni.? ;..,.; 
if they should, how could such generosity be put 
into practice: who will foot the bill and who will 
distribute the vaccine? 

Wrestling with such questions at the 11eeting 
were 50 representatives of SOlllP 20 organizations, 
including officials and researchers fr11111 the World 
Health Organization (WHO), the National Institutes 
or Health, the Centers for Disease Control (CDC), 
the US Public Health Service, the US State 
Oepart11ent, the US Ar11y, the Pan American Health 
Organization, academia, philanthropic foundations, 
think tanks, and industry. 

During the last 12 1110nths, the n11111ber of AIDS 
vaccines to receive the food and Drug 
Administration's pennission to enter clinical trials 
jumped fr0tn two to six. And ~fter initial faiiures 
with a variety of candidate vaccines, several 
experimental preparations have now deinonstrated 
limited efficacy in monkeys and chimpanzees. 
finally, researchers have already initiated small 
Phase I and Phase JI trials of nine experimental 
AIDS vaccines in the United States and Europe. 
These are not to be confused with the critical phase 
of vaccine testing about which meeting attendees 
wrangled. WHO officials have, since January, been 
scouting sites for the Phase III efficacy trials. 

No one at the meetinq was willing to predict on 
the recor~ ~hen a Phase Ill trial might begin in a 
developing country, since getting experi111ental sites 
set up is bo~nd to be tricky - both organizationally 
and politically. The inte~national groups 
rosponsible are getting started now. According to 
Michael Herson, head of WHO's Global Programme on 
AIDS, this is "the most urgent issue right now". 

To that end, WHO representatives have been 
approaching various ministries of health to learn 
which countries want to participate in AlDS vaccine 
trials. WHO plans to conduct site visits in 
interested countries and, through a newly formed 
slPering co11111ittee that met for thE- first time in 
April, eventually select six or seven sites. The 
steering co11111ittee also will decide which vaccines 
to ti>st .• 

But choosing a group of sites is not the only 
potential problem in thi> Phase lII AIDS international 
vaccine trials. Another difficulty that will have 
to be negotiated is the plethora of big organizations 
with a vested interest in vaccine work. 

Although this overlap suggests the need for 
some direction from above, ~everal attendees at the 
mi>etinq said they were uncomfortable with the idea 
of one organization playing gatekeeper. 

- " -

But will it be able to handle the price 
problem and other ethical hurdles? No 111atter 
which institution winds up leading the vaccine 
trials and no 111atter which countries are chosen as 
test sites, the final progra11111e will no doubt 
involve a product developed in a rich country 
being tested in a poor one. And that problem is 
at the heart of the 111any efforts to formulate 
ethical guidelines for AIDS vaccine testing that 
is now under way. WHO is developing an ethical 
checklist for AIDS vaccine trials. WHO's Geneva 
~eighbour, the Council for International 
Organizations of Hedical Sciences (CIOHS). is 
establishing new ethical guidelines for 
int~rnational h11111an epidemiological research. The 
U$ ru~~ i.: ::co!th ~~·-~~c {!'H$}, ;:;::o.~~t t:: !:::t~ t~~ 
NIH and CDC, also has a new policy for 
international HIV research in the works. 

Even with all these efforts, the ethics are 
falling far behind the science in AIDS vaccine 
trials, says attorney Larry Goslin, head of the 
Boston-based American Society of law & Hedicine 
and a professor at the Harvard School of Public 
Health. "[ am terribly afraid that when there 
a safe and efficacious vaccine it will be too 
expensive for the Third World", says Goslin, who 
works for CIDHS, WHO, and PHS. "Should that 
happen, it would be a tragedy of world 
proportions ... fr11111 an ethical standpoint, to 
place a research burden on Third World countries 
and not 111ake plans [to 111ake the final product 
accessible) is unconscionable". 

Goslin is particularly concerned that none of 
the new ethical guidelines or policies 111andates 
distributive justice. 

Al110st everyone agrees that access to an AIDS 
var.:cioe for the world's poor is an important 
goal. But even if that goal receives a 
sympathetic audience, ultimately somebody has to 
foot the bill for any largesse that •ight be 
required - and that is not quite as easy a subject 
to agree on. SOllle favour a two-tiered pricing 
sche111e in which developed countries pay 110re for a 
vaccine and thereby subsidize others. 
Jonathan Hann, director of the International AIDS 
Center at the Harward School of Public Health, has 
been floating a novel idea he thinks would work 
better than a tiered setup: patent exchange, in 
which the developers of an AIDS vaccine donate the 
patent to an international organization. In 
return, the developers receive the right to extend 
the patent on an existing drug, a right they can 
use for their product or trade as a conwnodity. 

Ronald St. John, deputy director of PHS's 
National AIDS Program Office, supports a less 
ingenious but perhaps even more radical solution: 
take AIDS vaccines out of the private sector 
altogether. St. John says he would like to see 
the 14 developed countries sign a treaty to fund 
and distribute an AIDS vaccine. 

International trials may even add to the 
scientific complications - for example, wol•ld 
vaccine developed using HIV strains prevalent in 
the United States and Europe be successful in a 
Third World country where different strains 
prevail? But international trials are coming 
inexorably closer. (Extracted with permission 
from Si;ience. Vol. 251. pp. 1312-lJll, by 
Jon Cohen. Copyright AAAS, 1991) 



f.i._11!!f.!S and plant breeders lock horns over 
!]!Ya 1t i es 

Arable fanners and plant breeders throughout 
Europe are bracing themselves for a bitter 
confrontation over changes to an international 
convention designed to protect the rights of plant 
breeders. The fanners are resisting llQves by the 
breeders to expand the system of royalty payments on 
the varieties of plants they sell to fanners. 

The countries that have signed the UPOV 
convention (drafted by the [nternational un•on for 
the Protection of New Varieties of Plants) Eel in 
Geneva in Harch 1991 to discuss updating it. Since 
the or1g1na1 Oratt 1n 1~61 oeveioptnents in 
biotechnology have made 111uch of it obsolete. 

The proposed chan9es include lifting a ban on 
the patenting of plant varieties and a requirement 
that breeders ~o want to develop and sell hybrid 
varieties seek consent from ti•~ uwner of the 
original stork. 

Hore controversial is an amend111ent that would 
enable govern.ents to el i111inate the "farmers' 
exe111Ption". This gives fanners the right to plant 
seed harvested from a crop without paying anything 
to the suppliers of the original seed. 

Breeders, who now invest heavily in R&D, want 
this privilege revoked. Currently, fanners pay a 
one-off royalty, included in the seed price. Plant 
breeders want royalties from each new crop generated 
from the original seeds. 

The breeders argue that without royalties, they 
will be forced to abandon i111portant but unprofitable 
research into new varieties of plants - particularly 
ce. ~ls, which 111ust be continually fortified against 
new strains of diseases. Breeders may abandon 
research into traditional cereals and turn to crops 
such as maize and sunflower, whose seeds cannot be 
stored. 

Whatever the outcome of forthcoming debates on 
the issues raised by the changes to UPOV, farmers 
will not have to pay extra royalties until the 
mid-1990s, the earliest date by which any amendments 
to UPOV are likely to be rnshrined in national or 
European law. (Source: New Scienli.11. 
2 February 1991) 

~i9t1s~.Stmiri.Ui...fo~_us_o_n Third Worb! 
oocultural bi2tW:!n2129l 

During 1990, the Task Force on Biotechnology 
(BIOTASKI sponsored two seminars. The first, 
'a~a and biotechnol9__gx, held in Amsterdam in 
Harr.h, reviewed the priority constraints in cassava 
production to which biotechnology might be applied. 
The second, held in Canberra in lune, introduced new 
techniques in genetic mapping to experienced plant 
breeders from the Third World. 

BIOTASK also met in Washington, D.C. in 
October 1990, at the time of the annual meetings of 
the Consultative Group on International Agricultural 
Research (CGlAR). BlOTASK is made up of various 
elements of the CGIAR system, including bilaterial 
and multilateral developmf'nt agencies, tlie IARCs and 
national agricultural research systems (NARS). 

In 1991, BinTASK will he concentrating on 
information activities. These will include an 
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assessinent of the needs of scientists at national 
institutions for access to biotechnology 
information, and the provision of selected books 
and journals. (Source: Biotechnology Bulletin, 
Vol. 9. No. 12, January 1991) 

European public opinion on biotechnology 

Biotechnology will make life better, according 
to 63 per cent of people questioned in Britain, 
France, Gennany and Italy, in a survey conducted by 
the Gallup Organization and financed by Eli Lilly 
(Indianapolis, IN). Only 13 per cent of respondents 
fef'l that life would b•coine worse as a consequence 
of biotechnology. 

Carried out in tandem with a new report, !~e 
Ciif..i2.r Biotf~2J!!.Q.Y. the study also shows that 
only 4 per cent of the population on average in the 
four European countries want a total ban on 
biotechnology. Forty-nine per cent believe work 
should be regulated through standards and practices 
agreed upon jointly by industry and government; 
38 per cent think it should be strictly controlled 
by government regulation alone. The findings are 
baseo on a representative sa111ple of 1,048 adults in 
Britain, 1,001 in france, 605 in Ger111any, and 512 in 
Italy. 

The 1110st striking finding was the very low 
proportion of "do not knows" in the French sample. 
No french participant gave this reply to the 
question about perceived benefits (co111pared with 
11 per cent of the Gennan sample). Eugenics emerged 
as the principal danger thought to be associated 
with biotechnology. Overall, eugenics was closely 
followed in the survey by environ111ental harm as a 
subject of concern. But 32 per cent of participants 
feel that biotechnology is "ethical", the sa111e 
percentage see it as "unethical", and 33 per cent 
think it is neither. (Extracted from 
Bio/Techn~1291. Vol. 9, January 19gl) 

Ethics 2f gene therapy debated 

A press conference at the annual meeting of the 
American Association for the Advance111ent of Science 
in washington, D.C., in February 1991 turned into an 
'mpromptu debate on the ethical and policy 
implications of human gene therapy. The 
protagonists were biomedical ethicist LeRoy ~alters 
of Georgetown University, and attorney 
Andrew Kimbrell of the foundation on Economic 
Trends, an activist group that has tiled many 
lawsuits relating to biotechnology. 

The first clinical trials of gene therapy - the 
substitution of a functional gene for a defec· ·•e 
one to cure a genetic disease - began last year at 
the National Institutes of Health. These trials 
involve somatic-cell gene therapy, in which 
non-reproductive body cells are modified. 

According to Walters, the central ethical 
questions surrounding such procedures are: 

- What are the probable risks to the patient, 
to medical personnel, and to the 
environment? 

- What are the potential benefits? 

How will patients bf' selected in an 
equitable manner if thPre are more patients 
eligible for the therapy than can be treated? 



- How will infonned consent transactions be 
handled? 

Ho~ will questions of privacy and 
confidentiality be dealt with so as to 
balance the public's right to know and 
patient rights? 

Walters pointed out that 20 out of 20 policy 
statements on gene therapy by a variety of 
international groups - including special 
COllllliltees in Sweden and Demnark, the 
parliainentary assembly of the Council of Europe, 
the Vatican, and t:1e World Counci 1 of Churi:hes -
affini that sOlllatic-cell h•Jlllan gene therapy for 
the cure of disease is ethically acceptable. "Un 
the question of geni-1 ine intervention", says 
Walters, "there are 11ixed positions - sOllle in 
favour, llOst opposed. And on enhancement 
techniques, all statements that take a 
position ... are opposed". 

Nevertheless, Ki11brell calls for wider 
participation in the approval process for gene 
therapy trials. He calls for full financial 
disclosure frQlll inetnbers of NIH's Rec0111binant DNA 
Advisory tonnitlee, the principal decision-411aking 
body for gene therapy. In addition, he asks that 
Co11gress hold "extensive hearings in this area" 
and that a genetic engineering advisory board be 
set up to provide independent oversight outside 
NIH. (Abstracted with pennission frOlll ~~ 
t!!_d Engineering News, 4 March 1991, p. 19, by 
Stu Bonian. Copyright (1991) Allerican Chetnical 
Society) 

~~-i nq cu 1 tu res 

Biotechnology has made cells valuahle. S0111e 
of the most sought after are cultures of cells 
taken fr0111 people with rare and interesting 
genetic diseases. Among the other valuable cells 
are hybridomas, hybrid cultures that produce 
disease-;ighting antibodies according to the 
genetic progra11111~ set for thetn by their creators. 
If such things are patented, their owners are 
compelled by iaw to deposit 12 ampoules of each in 
a repository for 30 years. 

An overworked laboratory with popular cells 
~an be besieged by requests for samples, from all 
over the world. The people who need them to help 
find cures for daadl y diseases do not have time to 
stand in lengthening queues. That is one reason 
why the European Collection of Animal Cell 
Cultures (ECACC) is doubling the size of its 
facilities and taking on more staff. Its huge 
steel tanks hold about 1,000 different cultures in 
a general collection that includes cells from 
insects and fish as well as ma11111als. A further 
400 cultures are patent deposits. And there are 
1,500 human cell lines, mostly taken from people 
with diseases caused by genetic defects. This 
last category of samples is growing fast. 

Housed in the Public Health laboratory 
complex at Porton Down in Wiltshire, ECACC was 
first set up in 1ge4 as a patent repository. It 
now does many other jobs too. It stores cultures 
for drug companies in case anything happens to the 
ones kept in the companies' own laboratories. And 
the team tests cultures with ONA probes to make 
sure that they are what they purport to be. In 
the 1970s biotechnologists suffered quite a 
reverse when it emerged that huge numbers of 
cultures had heen taken over by a vigorous cell 
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line derived from a cancer re110ved frOll'I an Allerican 
wo111an. Thousands of experiments and hundreds of 
111an-years of research were r~ndered useless. 

Further tests are carried out to see whether 
cultures sent lo ECACC are infected by viruses, 
bacteria, fungi or, wo~sl of all, 11ycoplas111as - a 
sort of mini-bacteria which flourishes undetected in 
111any cultures. 

Over the next few years ECACC will do more work 
on hllllliln cell lines for research into genetic 
diseases, and on cultures of hUlllan cells that 
naturall) pro~uce the lyinphokines which sOllle people 
believe will one day play a large part in medicine. 
there w1ii De iess l'lllPnasis on nyoridOll'las, O~LdU~~ 
their function is now being taken over by baclPrial 
cell cultures which are quicker, easier and cheaper 
lo grow. 

The only other repository of ECACC's kind is 
the Ainerican Type Cultures Collection in Atlanta, 
Georgia. Now the British rerository expects to W01k 
in partnership with Soviet and East European 
scientists. (Source: I.he_~conQ!l!ist. 
ig January 1991) 

~r.1 d '.Lr ice crop vu l nerab 1 e to changi na 
atmosphere 

Rice, the world's most important food crop, 
will be especially hard hit by 111an-made changes to 
the at1110s~nere, o~cording to a biologist in the US. 
Although 1110st plants will grow be~ter as we add more 
carbon dioxide to the air, these benefits will be 
more than cancelled out by increased ultraviolet 
light from the sun, penetratins a depleted ozone 
layer. 

Alan Terainura at the University of Haryland has 
carried out the first experi111en~s in which the 
levels of both carbon dioxide and ultraviolet light 
are raised to those expected by the mid-21st 
century. He has studied the effect on a nU111ber of 
crops, lllOSl notably rice and wheat. 

In his latest experi111ents, Teramura exposed 
plants to nor"111al sunlight, while nearly doubling the 
concentration of carbon dioxid~. from 355 to 
650 microlitres per litre of air. He raised the 
intensity of UV-B to the level expected if the ozone 
layer at the equator were thinned by 10 per cent. 
In "comparison" plots, TPram••ra increased either 
carbon dioxide or UV-B alone. 

Teramura found that when rice was exposed 
simply to more carbon dioxide, the yield of its seed 
and its biomass increased by 20 per cent. Wheat did 
evE>n beltPr, ineo-.. asing its biomass by up to 50 per 
cent. Bl•t whim he raised •JV-B as wel 1 a~ carbon 
dioxide, the increase seed yield in both was wiped 
out. He also found that the biomass o( rice did not 
seem to increase at all. Ironically, however, rice 
paddies emit significant quan~itles of methane, a 
gas which contributes lo global warming and which 
also depletes ozone. 

Teramura's results are not without some 
contradictions, however. When he tested soya beans 
in a similar way to the rice, he found that the1 
actually gained in seed yield and biomass when he 
increased the level of carbon dioxide and UV-B. 
Also, Teramura found that when he exposed rice to 
increased levels of UV-8, without raising the level 
of carbon dioxide, it had no apparent effect on 
growth. 



Tcra111U,·a says tnat different species of Flant 
vary widely in how :rensithe they are not only to 
changes in ultraviolet light but to changes in the 
ratio of UV-8 to visible light. He says it i~ 
possible that UV-8 may interfere with the process of 
ph~tosynthesis, making plants unable to respo~d to 
enriched carbon dioxide. 

Althnugh Teramura has found no clear link 
between a plant's physiology and its sensitivity, he 
suggests that geography - specifically, the place 
where 1 plant evolved · 111ay count the 110st. Plants 
at lo~~r. equatorial !alitudes have been receiving 
SO ~er cent 110re UV-8 at midday than plants in 
higher, te111perate latitudes, and they have bPen 
receiving this tor at least a million years. The 
rea~on is that the ozone layer is thinner around the 
p 1 anet • s midsecH on; rays have a shorter path ar.-t so 
are less attenuated. 

As a consequence of this, says Ter~mura, plants 
from temperate zones have not evolved 111echanisms for 
protecting the1:1selves from UV-8. He and his 
colleague, 11artyn Caldwell of Utah Stat~ University, 
estimate that more than half the crops that 
originated in the Near East, Northern China and 
Hesoainerica are sensitive to UV-B. On the other 
hand, only 18 per cent of those from mid-Africa, 
Southeast Asia and South America are classified as 
sensitive. 

Global wanning can also harm plants by 111aki~g 
them too hot. Teramura has reviewed the literature 
on crops and temperature an~ found that temperatures 
near 40°C can seriously stunt the growth of cereals, 
such as rice, wheat and corn. According to 
researchers at the Goddard Institute of Space 
Studies, a doubling of carbon dioxide would raise 
sunner temperatures by almost 5°C, enough to cripple 
or extinguish rice crops. Such a doubling in 
concentration could occur by the midrile of the 21st 
century. (Sc;urce: New Scientist, 12 January 1g9:i 

Biochemistry offers opportvnities in Europe 

The rewards of biochemical food production 
outweighs its risks, and sales in Europe will 
surpass $2 billion per year by 1995, according to 
Frost & Sullivan, New York, N.Y. The firm says 
European biotechnological research in food is 
focusing on ~nort-tenn projects that gnerally lower 
the cost of food production and improve its safety. 
Genetic engineering of yeast is particularly 
promising and may yield strains that operate at 
higher temperatures and produce more enzymes, 
colours and flavours. 

The finn explains that "a one- or two-year 
programme to develop a specific test could cost in 
the region c;f $100,000. For a similar sum it is 
possi~le to investigate specific modification of a 
functional enzyme or protein; that is, protein 
engineering rather than genetic engineering. There 
is no guarantee of s~ccess, of course, but the sums 
at risk are considerably less than the millions of 
1o11ars needed for totally new ingredients, 
additives o:- raw materials." (Source: ~i.ll! 
Mlrketjng Reporter, 4 February 1991) 

fil.oll.0.10n.: brj ght futur.t 

Demand for biosensors will reach $200 million/ 
year by 1995, booming to $1 billion/year by 2000, 
according to Consulting Resources (Lexington, MA). 
The largest market will be in clinical diagnostics, 
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with sales reaching $60 million/year by 1995, and in 
bioprocessing, where sales are expected to reach 
$50 million by 1995. (Source: Cheinical Week. 
6 11arch 1991) 

B. COllfTIY NEWS 

The Genetic 11anipulation Advisory Connittee 
(Gl1AC) has recently issued new guidelines for 
large-scale work with genetically manipulated 
organisms. These guidelines have been drawn up to 
bring under GHAC review, large-scale or industrial 
work involving genet1cal1y 111an1puiated organisms, 
generally applying to cultures of 1110re than 
10 litres (aithough this may b~ varied in certai11 
circumstances) or the production of plants, animals, 
fish, insects or other organisms on a connercial 
scale. Exemptions may a~ply in certain 
circumstances and application may be made for 
projects which are considered not to present a 
significant risk to occupational and public health 
or to the environ111ent to be conducted arcording to a 
less restrictive containment class known as Goe·' 
Industrial Large-Scale Practice IGILSP). The 
guidelines cover the following areas: 

1. Roles and responsibilities of GMAC, Chief 
Executive Officers, Institutional Biosafety 
C011111ittees, Biological Safety Officers and Project 
Supervisors. 

2. Containment require111ents - biological, 
physical, under GILSP, Cl-LS and C3-LS, facilities 
for large transgenic animals and poultry, 
large-scale plant houses, aquaria, and insect 
housing. 

3. Transport and import - including transfer of 
material within and between institutions, transport 
of micro-organisms b~ post, and transport of 
transgenic animals, fish, plants, bird~ and insects. 

The new guidelines replace an earlier version 
issued in April 1984. Copies of the guidelines may 
be obtained from GMAC, GPO Box 2183, Canberra, ACf, 
2601. (Source: ASA Bulletin, Vol. 6, No. 1, 
February, 1991) 

!Jlr.e.i.9n...l!!vestors back gene-snippers 

Australia's claim to "gene shears" technolog1 
was strengthened when the American multinational 
Johnson & Johnson decided to invest in Gene Shears, 
the company set up to develop the technology. 
Johnson & Johnson's partners in Gene Shears are the 
Australian national research organization, CSIRO, 
whose researchers invented the process, and the 
French seed company Lroupe Limagrain. 

CSIRO researthers believe they can design and 
build molecules - gene shears - to target and 
destroy specific genes and viruses. The molecules 
could be used against a range of human, animal and 
plant diseases. The market for gene shears could be 
worth billions ~f dollars. 

The emergence of Johnson & Johnson as the third 
partner in Gene Shears has caused a political furore 
in Australia. The opposition science spokesman, 
Peter HcGauran, claims that it will result in 
foreign control of the technology, leading to a 
signficant loss of export earnings. 
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However, the CSIRO is still looking for another 
partner, and both foreign partners have agreed 
that, if the fourth partner is Australian, they 
will reduce their holdings to allow 50 per cent 
Australian ownership. (Source: ~ci.t!!lis.l, 
30 Harch 1991 l 

Cooperative research centres 

The federal Govern111ent recently a~nounced the 
first 15 of up to 50 Cooperative Research Centres it 
will establish under a new $100 11illion-a-year 
progranne. The first 15 centres will develop and 
apply Australia's scientific and engineering skills 
to: 

- Improve Australia's industrial base, 
especially advanced manufacturing and 
information industries, by drawing on our 
expertise in the ~rging fields of mate~ial 
science and information technologies; 

- Capture the benefits of our world-class 
capability in 111edical research, both through 
the developinent of pharmaceuticals and other 
cCllllllercial products and contributing to 
pub 1i c hea 1th; 

- Strengthen the established resource-based 
industries both by providing the knowledge 
that will underpin their continued 
c0tnpetitiveness and capacity to value add, 
and addre;sing the challenge of the 
sustainab·,e use and developwient of our 
natural resource wealth; 

- Contribute to 110re responsible and effective 
environ111ental and waste manageinent and the 
exploitation of commercial opportunities in 
this area; 

- Take a leading scientific position in the 
Antarctic, enabling us to continue to 
strengthen Australia's lead in the 
international consideration of this unique 
region. 

Commonwealth funding for the 15 centres under 
the CRC Progro11111e will increase to $30 million a year 
(in 1990-1991 dollars) by 1992-1993, and total 
$190 million over the ~even years the centres will be 
initially funded. Participants must at least match 
this contribution. In most of the first 15 centres, 
however, their commitment is expected to be well 
above this level. 

Industry support, in cash and kind, is expected 
to total over $90 million over seven years. Several 
State Governments have also pledged substantial 
support for centr~s located primarily in their 
States. Host of the 120 applications in the first 
round were initiated by university or CSIRO groups, 
and Hr. Crean encouraged private and public sector 
industry groups to take a more pro-active role in the 
second and third rounds. 

Of the 15 cooperative research centres, the 
following directly involved biotechnology: 

CRC for tissue growth and repair - Adelaide 
(Contact: Dr. F. John Ballard, Chief Research 
Scientist, CSIRO Oivisio11 of Human N11trition 
(Tel.: (08) 224-1835, Fax: (08) 224-1841). 

CRC for cellular growth factors - Melbourne 
(Contacts: Dr. Margaret Brumby, The Walter and 
Eliza Hall Institute of Hedi cal Research, 
Tel: (03) 345-2555; Fax: (03) 347 0852). 

CRC for waste inanagement and pollution 
control - Sydney (Contact: Professor Chris fell, 
University of New South Wales, Tel: (02) 697 2700; 
fax: (02) 313 6805). 

CRC for plant science - Canberra (Contacts: 
Professor B. E. S. Gunning, Tel: (06) 249 3841; 
Fax: (06) 249 0758 or Dr. W. J. Peacock, Tel: 
(06) ?46 5250; fax: (06) 246 5530). 

Safe biotechnology enhances soybean crop 

In Brazil, soybeans are the stuff of 
superlatives, replacing coffee as the country's 
largest agricultural export. farmers there 
produced 18 ~illion tons of the crop in 19B8 on 
10 million hectares of land, accounting for 
13 per cent of total exports and earning the 
cou~try $3.5 billion in foreign exchange. 

The country's impressive soybean production -
which is double today what is was just 15 years ago -
is achieved by employing the 110st 110dern technology. 
At the same time, Brazil has deinonstrated that 
big-time agriculture need not rely solely on massive 
applications cf cheinical fertilizers and pesticides, 
which are costly and environmentally harmful. 
Instead, researchers have learned to harness the 
forces of nature to help increase soil fertility and 
combat pests. 

The problem confront~ng Brazilian researchers 
was to find a kind of nitrogen-fixing bacteria that 
would survive in hot and acidic soils and compete 
successfully with other bacteria on the soybean 
roots. They have b~en successful in their search 
for a substitute for nitrogen fertilizer, which 
typically accounts for some 75 per cent of a 
farmer's fertilizer costs. 

The research was carried out at the National 
Soil Biology Research Program, located 50 kilometres 
west of Rio de Janeiro. The laboratory is part of 
Brazil's national a9ricultural research agency, 
EHBRAPA, which rece1ved a $70.8 million loan from 
the Inter-American Development Bank (IDB) to improve 
facilities and finance staff training. The EHBRAPA 
researchers discovered nitro9en-fixing bacteria for 
a number of crops, but the b1ggest impact has been 
on soybeans. 

Host Brazilian farmers now inoculate their soy­
bean seeds with nitrogen-fixing bacteria. As such, 
they avoid the need for nitrogen fertilizer, thus 
saving some $1 billion annually and making Brazilian 
soybeans very competitive on the world market. 

Researchers have also sought nature's help 
in com~ating insect pests. One of the two principal 
soybean pests is the velvet bean caterpillar. 

A natural enemy of the caterpillar was found to 
be a virus. Researchers at EHBRAPA's National 
Soybean Research Center, located in Londrina in the 
southern state of Parana, developed a method of 
isolating the virus and mixing it with clay powder. 
The farmers mix the powder with water and spray it 
on their crops. A small packet of th2 powder, cost­
ing about $1.00, is sufficient to spray one hectare. 

A farmer can also mak~ his own spray by 
rollecting caterpillars killed by the virus. These 
are frozen and, when the next soybean season comes 
~round, are liquified, diluted with water and sprayed 
on the crops. The virus contained in 50 dead 
caterpillars is sufficient to treat one hectare. 



The virus pesticide costs up to 75 per cent 
less than chemical applications - or nothing at all 
if the f-nner produces his own - and il does not add 
toxic chemicals to the envirunment. 

In 1989, this biological control method was 
used on 6 per cent of Brazil's soybean crop, saving 
the country an esti111ated $43 million. Brazilian 
scientists are uncovering •he subtleties of nature, 
and in so doing are saving fanners 1110ney and 
protecting the environment. (Source: 
Developnent For!J!!, January/Febr~ary 1991) 

Conquering !!!Quntains because plants are there 

For 1110re than a decade, researchers at the 
Royal Botanic Gardens at Kew, with their colleagues 
in Brazil, have been 111apping the plants of the 
remote 1110untainous habitats in north-eastern Brazil 
known as ~...2ll-r-!Ul~~- Each expedition discovers 
new species found nowhere else on Earth. 

The botanists from Kew are working closely with 
researchers at the Centro de P~squisas do Cacau 
(CEPEC) at ltabuna in Bahia, Brazil, and at the 
University of Sao Paolo. The plan is to survey 
intensively the plants living in selected 
1110untainous sites in the Serra do Espinhaco of Hinas 
Gerais and Bahia, and to publish inventories. 

This approach is the 1110st cost-effective way of 
discovering the diversity of the plant life, the way 
various species are distributed and the extent to 
which plants living in the region are endemic, or 
unique to that region. These inventories also 
provide valuable records for researchers in other 
disciplines such as zoologists and ecologists, as 
well as a focus for further research and teaching. 

So far, the inventories of two such areas have 
been published - the Serra do Cipo ~Y the University 
of Sao Paolo and Mucuge by Kew. Both areas are now 
national parks, partly as a result of this rP.search 
initiative. The University's researchers are well 
on the way to completing the Flora of Grao Hogol. 

Plans are now afoot to explore an area of 
campo rup~ further north in the same mountain 
chain. This project will fall under the umbrella of 
the Projecto Nordeste, a major Kew/Brazilian 
initiative which aims to carry out the scientific 
work essential to the rehabilitation of the degraded 
ecosystems of north-eastern Brazil. These include 
the c~~ting~ forest, the Atlantic forest, seasonal 
semi-deciduous and evergreen forests, as well as the 
vegetation of the mountainous t.im.J!ll_rupestre. 
(Source: New Scienti.i.t_, 2 March 1991) 

Rilld_gr_:o~th predicted for Canadian 
bJ2.tfih.Ml!UU' 

Canadian biotechnology is on the t~reshold of 
rapid growth, predicts Canadian Biotech '89: On the 
Threshold, a survey of 84 of Canada's 
220 biotechnology companies. The following are 
highlights of the report, a collaborative project by 
Ernst & Young High Technology Group, Winter House 
Srientific Publications, lndu,tfy Science and 
Technology Canada, and the National Research Council. 

As of February 1989, there were 10,600 products 
at various stages of development in Canada -
62 per cent are in research and development, 
15 per cent in testing and 23 per cent in production. 
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Fifty-six per cent of COllPanies surveyed have 
in-house 11anufacturing facilities and 50 per cent 
expect to build new facilities within the next two 
years. 

Approxiinately $1.4 billion will be invested in 
new Canadian 11anufacturing facilities by 1992. 
Seventy-six per cent of this investment will be for 
dninestic facilities, with the remainder slated for 
invest11ent abroad. 

1992 revenues frOlll biotechnology industry 
products are esti11ated to be $4.6 billion, with 
42 per cent of this dedicated ~o R&O. The net loss 
for the entire industry in 1988 was $3 •ill ion with 
half of the comp~nies reporting profits. 

C0111Panies surveyed rated research expertise, 
111anage111ent expertise and products as the top three 
determinants of their C0111Petitive advantage. 

Alliances are a connon feature ainong Canadian 
biotechnology companies: with universities 
(22 per cent), government laboratories 
(14 per cent), other biotechnology COlllPanies 
( 13 per cent). 

Industry will require 5,000 new etnployees by 
1992. This in~ludes approxi•ately 1,500 
bioscientists and 400 engineers. 

COlllfJanies report bioscientists with 
multidisciplinary capabilities and industry 
experience are hardest to find. 

Canadian companies view other biotechnology 
f; rms, government ilnd educational inst Hut ions as 
the chief competitors for qualified personnel. 

Hore than half the companies surveyed report 
positive net incomes after tax for the past two 
years. 

Sixty-six per cent of small comp~nies earn most 
of their revenue from contract resea1ch, large 
company revenues stem from sales. 

Canadian biotechnology companies spend an 
average of 42 per cent of their gross revenue on 
R&O. (Source: Canadian Laboratory, September, 1990) 

thlni 

ANBAPH - What is it? 

ANBAPH is the abbreviated form of Asian ~etwork 
on Biotechnology in Animal Production and Health, 
with its headquarters (regional coordinating 
centre) located in Beijing, China. Eight 
countries participatin9 towards the development 
of this network are China, India, Indonesia, 
Malaysia, Pakistan, Philippines, South Korea and 
Thailand. 

ANBAPH is funded by the United Nations 
Development Programme (UNOP) and operated by Food 
and Agriculture Organization (FAO) of the 
United Nations. 

ANBAPH has eight nat;onal coordinating 
~entrps. Addresses of these centres and nam~s of 
national coordinators are given below: 

ChiQj - Prof. R. X. Wang, Institute of Animal 
Science, Chinese Academy of Agricultural Sciences, 
Malianwa, Haidian, 100094 Beijing, China. 



!!!!I~ - Prof. 8. 8. Hallick, Indian Veterinary 
Research Institute, Izatnagar 243122 U.P., India. 

!~Ilg~~ - Dr. P. Sitorus, Central Aniaal 
Research Institute, Jalan Raya Pajajaran, Bogor, 
Indonesia. 

ttalaysia - Prof. Dr. Abd. Latif lbrahi•, 
faculty of Veterinary Hed1cine & Aniaal Science, 
University Pertanian Malaysia, 43400 UPH Serdang, 
Selangor, Halaysia. 

e1lli~~ - Dr. "'-'ha-tad Anwar, Animal Sciences 
Institute, National Agricultural Research Center, 
Post Office NTH, Park Road, Isla.abad, Pakistan. 

P!:.iiJJPei!!H - Dr. Patricio S. faylon, livestock 
Agricultural Research Council, PCCARD, Los Banos, 
Laguana 4030, Philippines. 

Sitvth Korea - Sr. Sul. Dong - Sup, Livestock 
Experiment Station, Rural Developnenl 
Adwlinistration, 564, O.Odong, Suweon, Korea. 

Thailand - Dr. Vanda Sujaril, faculty of 
Veterinary ttedicine, Kaselsart University, Bangkok, 
10903, Thailand. 

ANBAPH has one international coordinator: 

Prof. T. K. Mukherjee, Depart111enl of Genetics 
and Cell Biology, University of Halay, Kuala LUllflur, 
Malaysia. 

ANBAPH has the following activities: 

(a) Creation of databases pertaining lo 
livestock biolechn1logy research and development, in 
the regional coordinating centre (RCC) and national 
coordinating centres (NCCs). 

(b) Developnent of an infonnation exchange 
system between the countries within the network. 

(c) Organization of overseas training for 
young scientists for a period of six months in one 
of the following areas: 

(i) Etnbryo culture and transfer; 

(ii) Production of monoclonal antibodies; 

(iii) Gene mapping and rec0111binant 
DNA techniques ; 

(iv) Manipulation and control of rU111Cn 
fermentation; 

(v) Cloning of specific genes for vaccine 
producli on; 

(vi) Cloning of specific genes for 
production-related hormones; 

(vii) In vjtro treatment of feP.ds by manipulated 
micro-organisms; 

(d) Conducting eight one-1110nth regional 
training courses on different aspects of livestock 
biotechnology for postgraduate or postdoctoral 
researchers/technicians. 

(e) Organization of -ithin-country, on-the-job 
trainin9 progra11111e of laboratory or field 
technic1ans. 

(f) Conducting training progra11111es for 
extension workers and educated farmers. 
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(g) Publication of a quarterly Ani...,1 
Biotechnology Bulletin. 

(h) Publication of seven manuals on different 
aspects of livestock biotechnology. 

The RCC and NCCs should be contacted for 110re 
information. 

ANBAPH headquarters in Beijing can be contacted 
by: Telex: 222720 CAAS CN, Cable: 3668, and 
Fax: B316545. (Source: Anj~Bjotechnolpqy 
Bulletin, Vol. 1, No. 1, December 1990) 

Eul'1!!ftll C eiU 

SAG8 11 aeplauds Comis~i.P~...!!O~ 
cpprdinatipn pf biptechnploqy affairs 

The Senior Advisory Grou~ on Biotechnology 
applauds the European C011111ission's 110ves of 
27 Harch, to ensure optiaal internal coordination in 
...,tters involving biotechnology. The future global 
COlllfletitivity of the chtl'icals, phannaceutical, food 
and agricultural sectors will depend heavily on the 
SllOoth application of this modern technology. 

In 1990, the SAGB delivered several 
position papers Z/ lo the C011111ission urging the 
eslablist.ient of a coherent C011111Unity Policy for 
Biotechnology. The Group also provided data on the 
future economic i11portance of this technology in 
establishing long-tenn European COlllpetitiveness. 

The constitution of the new high-level 
Biotechnology Coordination C01m1ittee (BCC) under the 
Chainnanship of the Co..iission's Secretary General, 
Hr. David Willia11son recognizes the need for a 
well-balanced C011111Unity policy for biotechnology. 
The SAGB hopes that the i ... inent Connission 
C011111Unication to Council on biotechnology will be a 
first step in providing the coherent policy 
provisions. 

Furthermore, the C011111ission's anrounced 
intention to encourage dialogue through the creation 
of round tables as a welcome move. The SAGB has 
consistently endorsed the principle of active, 
constn•ctive and transparent dialogue on matters 
affecting the application of biotechnology within 
the European C011111Unity. 

For further informtion, please contact 
Hr. Brian Ager, Director SAGB, Avenue Louise 250, 
1050 Brussels, Tel.: (32-2) 640-20-95. Copies 
of SAGB position papers are also available 
from the above. (Source: News Release, 
28 Karch 1991) 

l/ The SAGB (Senior Advisory Group on 
Biotechnology) was established in 1989 under the 
European Chemical Industry Council (CEFIC). 

ZI C011111unity Policy for Biotechnology: 
Priorities and Actions; SAGB, January, 1990. 

Connunity Policy for Biotechnology: Economic 
Benefits and European Competitiveness, SAGB, 
August 1990. 

C011111unity Policy for Biotechnology: Creation 
of a Co11111unity Task force and an Independent 
Advisory Body; SAGB, September 1990. 



SAG8 cflls for cl1ritJ in CC!!!l!!Unitr 
biottchnoloqr policr 

The SAGB has rtaffil"lltd its support for efforts 
to create a cohtrent European CCll9Unity policy for 
biotechnology and called for greater clarity 
following the European C01111ission's (Q11m1Unication to 
Council (adopted on 17 April). 

Biotechnologies pr011ise new opportunity for 
econ011ic growth, new job creation, industrial 
renewal, environmental 11anag..,nt and revitalized 
strength in the agricultural market-place. Future 
European competitiveness on a par with the USA and 
Japan in the 11any industries which will depend on 
biotechnology 11Ust therefore becOllt the prin~iple 
objective of CCll9Unity policy. 

The C0111ission's C011mUnication is an i111portant 
first step toward a coherent CCll9Unity policy. 

In particular the SAGB welc011ts the 
C0111ission's c01111it..nt to: 

- The assessment of biotechnology products 
based on scientific criteria and the 
assurance that it is not the intention to 
add a further regulatory assessment 
procedure; 

- A coherent regulatory approach; 

- lhe setting up of an advisory structure on 
ethical issues at COllM.lnity level. 

The SAGB f11Phasizes, however, that 11Uch work 
rt11ains to be done to clarify the C01111ission's 
thinking on specific policy issues - notably the 
future European regulatory framework and econOllliC 
and social policy responses. 

An effective re9ulatory framework 11Ust be 
adaptable, non-discr1•inatory and avoid unnecessary 
duplication and overlap. It is unclear how the 
C011111ission's ideas will satisfy these objectives. 

Where social and econ0111ic policy responses are 
concerned, the C011111Unily faces clear political 
choices. The C011m1Unity has proven policies for 
positive social and econ0111ic adjust111tnt to new 
technologies, and 11Usl avoid political controls on 
technology itself. 

The SAGB applauds the Connission's call for 
open procedures and consultative inechanis111s for 
resolving ethical concerns as they arise. 

In s1111111ary, the SAGB believes that the 
Connission's Connunicalion provides a good 
op?ortunity for bringing clarity and coherence lo 
C011m1Unily policy for biotechnology, which will in 
future create the necessary conditions for social, 
econOMic and industrial strength. (Source: 
~~_Rtlt.llf, 18 April 1991) 

Update on EC BioHtdicine and Health Progriflll!t 

Pending resolut.ion of the probl~s in the 
European Parlia111ent, the EC R&O progra11111e on 
BioHedicinc and Health (1990-1994) is expected to 
rail for proposals at the end of 1991. The 
progra11111t's 111ajor ai111 is "better coordination of the 
111t111ber states' R&O activities and application of the 
results through Connunity cooperation and a pooling 
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o< resources•. The progr..-e will therefore .ainly 
pr~1ide funding for concerted actions, i.e. for 
co?.·dination of research already being funded by 
lllelllber states. The topics covered by the progr~ 
are: 

1. Harmonization of .. thodologies and protocols in 
epidemiological, biological and clinical 
research 

This includes testing of drugs, and screening 
for risk factors. Development of new coherent 
diagnostic procedures, such as 11tdical i11aging 
techniques; and development of n"' bi011aterials for 
use in prostheses, tissue replact111tnts and 
artificial organs. 

Z. Applications to diseases of great 
socio-econ011ic i111pact 

The disease grocpings which will be ewiphasiztd 
are cancer, AIDS, cardiovascular dise?se, mental 
illness and neurological disorders, 11tntal handicap; 
ageing and related health problems and disabilities. 

The cancer researc~ will focus on developme~t 
and integration of therapeutic methodologies. 
Cardiovascular R&O will focus on clinical surveys of 
various forms of heart and circulatory diseases and 
their relationships to lifestyle etc.; and the 
effect of therapeutic 11tasures and development of 
new regimes for drug testing. 

3. Human genOllt analysis 

Research 011 the completion and integration of 
the h1111an genetic and physical lllilps. The study of 
the genetic basis for biological function~ will also 
be pursued, as well as the setting-up of a 
consortiUll to sequence a portion of the gen0111t of 
11ajor biological interest. (Source: Irish Biotech 
~. Issue No. 28, April 1991) 

New European agency for 11edicinal veterinary 
products 

The EC (Qllllission (DGIII) have lllilde proposais 
for the establishtnent of a new European agency for 
the evaluation of 111tdicinal products. These include 
the creation of a new centralized Co11111Unity 
procedure, CQ111P111sory for biotechno1Jgy products and 
veterinary 111tdicines used as perfor11ance enhancers. 

~his agency will be part of a planned systt111 
for toe free 111ovet11tnt of 111edicinal products (both 
for hUlllin and veterinary use) within the Connunity. 
The European C011111ission clai111 that consultations 
with interested parties have shown wide support for 
the inain features of these proposals, which include: 

The establishlnent of a new European Agency for 
the evaluation of 111edicinal products; 

The creation of a new centralized Connunity 
evaluation and authorization procedure, COlllpulsory 
for biotechnology products and veterinary 111tdicines 
u~ed as perfor11ance enhancers, and availabl~ on an 
optional basis for other innovatory medicinal 
products; 

A decentralized procedure, based on the 
principle of 111Utual recognition, which will allow 
the progressive extension of 111arketing authorization 
from one 111e111ber State to the others. 



The new a~ncy will be miade up of the existing 
Ca..ittee for Proprietary Hedicinal Products and the 
Ca..ittee for Veterinary Hedicinal Products. Its 
task will be to coord;nate the evaluation and 
supervision of medicinal products being conducted in 
llellber States. 

The existing decentraliz~d procedure will 
continue to be the 110st widely used after 1992. The 
new a~ncy will only be involved if there is a 
disagreement between llellber States about the 
quality, safety or efficacy of a medicinal product. 
In this case, the agency will provide ar. independent 
scientific evaluation of the issues involved. 
Honitoring will reWlilin the responsibility of the 
individual llellber States. Contacts: DGIII/B.6, 
R. Hankin (Tel.: 32(2) £359773) for 
veterinary--edicine; H. Donnelly (Tel.: 32(2) 
2360332) for hUllan pharmaceuticals and P. Brunko 
(Tel.: 32(2) 2362587) for biotechnology aspects. 
(Source: Irish Biotech News. April 1991) 

Europe gives •ilk ho!'!!Qne seal of approval 

Hilk and meat frOlll cows treated with an 
artificial honione designed to increase •ilk yields 
are safe, the European C011111ission's panel of experts 
on veterinary producls concluded at the end of 
Harch 1991. The hol"llOne, S0111atech, is a genetically 
engineered version of bovine SOllatotrophin (BST), 
produced by the Allerican chet11icals COllPany 
Honsanto. 

SOiie llellbers of the C011111ittee for Veterinary 
Hedical Products still have reservation~. They are 
worried that BST •ight not be good for a cow's 
health and have asked for further studies on the 
incidence of mastitis and on any reactions at the 
site where the drug is injected. 

The C011111ittee's decision clears the way for 
countries in the European COlllllUnity lo authorize use 
of recOlllbinant BST. A European 110ralori1111 on the 
use of the drug ends on 31 Decellber, but regulatory 
authorities in several countries have expressed 
reservations about recOlllbinant BST. (Source: 
New Scientist, 6 April 1991) 

~ 

French !!Vtants 

France has now released 110re genetically 
1110dified organisms into the enviromnent than any 
country apart frOlll the US. The OECD estimates that 
there are 300 field trials of genetically altered 
organisms wcrld wide; 175 of these are in the US and 
60 in France. 

In its annual report, the French bi;J111Glec•ilar 
engineering cOt1111ittee says the n~er of 
applications for field trials doubled last year. 

The types of trials are also changing. 
Applications to plant altered crops such as •elons 
and t0111atoes now outn1111ber applications to plant for 
purely experimental purposes. (Source: 
New Scientist. 27 April 1991) 

New muscular dystrophy laboratory 

A "strike force in genetic research," pr0111inent 
French molecular biologist Daniel Cohen calls the 
private research laboratory that has just received 
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backing fr09! the French Association for Muscular 
Dystrophy (AFH). The new laboratory, named Ginithon 
is growing rapidly. Created jointly with th~ Center 
for Study of Human Polymorphisms (CEPH), Ginithon 
occupies new space in Evry, near Paris, and has 
already put to~lher a lei191 or 70 researchers and 
technicians equipped with aut011ated machinery to 
tackle "on an industrial scale" the identification 
of ~nes involved in the 40 or so known fof'llS of 
muscular dystrophy. 

LJllPhocytes of about 800 lllellbers of 60 lar~ 
fa91ilies are kept frozen in liquid nitrogen in the 
new Evry facility, ready to be cultured when 
researchers require DNA for genetic mapping. 
Ginithon also has at its disposal CEPH's gene bank, 
which has so far mapped about 2,000 polJllOrphic 
markers. CEl'H, which has been getting significant 
support frOlll the US National Institutes of Health 
and the Howard Hughes found•tion, will now be half 
financed by the Ministry of Research and Technology 
as part of France's participation in the Human 
Gena11e Project. CEPH and Ginethon also receive 
support from the European Eureka-labitnap, which is 
developing a seriH of cmipatible autOlliltic llilchines 
for 110lecular biology research. 

The two organizations, however, will reWlilin 
independent of the lliljor State-run scientific and 
medical research apparatus and the attendant red 
tape. (Extracted with pe,..ission frOll ~~. 
Vol. 251, p. 623. Copyright by AAAS, 19g11 

8ASF wins approval for TNF unit at ludwigshrfen 

Authorities in ludwigshofen have granted BASF 
pe,..ission to build a plant to produce a target 
500g/year of the cancer drug, tU110ur necrosis factor 
(TNF). 

According to BASF, this quantity of TNF is 
sufficient to supply annual de11and frOll industrial 
countries - 110,000 potential patients - for the 
treatment of tU110ur-related ascites. Production is 
due to start within the neY.t two years. 

The authorities have ordered illllM!diate 
implementation of the permit, a practice 
increasingly being einployed in Gennany to assure 
that construction is not blocked by public 
opposition. 

The permit, issued on 9 J~nuary, places several 
restrictions on the plant, which authorities said 
were aimed at protecting the enviromnent frOfll the 
bacteria - E.li.ht.rliit __ <;Oli - used in the process, 
eliminating or safely disposing of production 
residues and protecting workers. 

BASF's drugs subsidiary Knoll has submitted 
applications for registration of the drug to the 
German Federal Health Authority, the BGA, which will 
then pass on data to the EuropP.an Connittee for 
Proprietary Medicinal Products (CPHP) in Brussels, 
under the so-called "high-tech" drug registration 
procedure. 

BASF is also continuing trials usi~g TNr in 
conjunction with alpha-interferon for the treatment 
of renal cell carcinoma. These have already shown 
sur.cess in a number of patients. (Source: 
European Chemical News, 21 January 1991) 



Biotechnoloay to help i11provc Productivity 

Biotechnology can be used to illlJrove the 
productivity of several ess(~tial oils and lledicines 
al both the whole-plant and single cell culture 
levels, according to Or. P.S. Ahuja of the Central 
fostitute of tteclicinal and Aromatic Plants (ClttAP;, 
li,cknow. 

He said this, at the international SYlllJOSiUll on 
"Genetic research and educationn in New Delhi. 

Essential oils and 11edicinal CQ11Pounds fo,... an 
i111Jortant sector of the industry, with a potential 
trade volUlle of over Rs. 3,500 crore by 2000 A.O. 

They are usually referred to as secondary 
metabolites as they are not essential for the growth 
and develop11ent of pla~ts but help thet1 in 
develQping resistance to pests and diseases and in 
pollination. The pri-ary metzbolites are very 
useful to -an as they form illlJOrtant ingredients of 
perf1J11ery, flavouring, coS11etic and pharmaceutical 
industries. 

The Himalayas are a vast storehouse of such 
useful plants, including cinchona which yields 
quinine, arte11isia which yields arte11slin, ephedra 
which gives ephedrin used in nasal drops and for 
bronchial coughs, poppy the source of the pain 
killer opiUll, rauwolfia, the source of rauwolfin 
used for hypertension and digitalis which gives 
digital in used for heart ail19ents. 

They can regenerate ~ntire plants froe single 
cells grown in a special medi1r1 provided with 
opti11Um light, te111Jerature and nutrition. (Source: 
Che!!ical Business, 5-19 March 1991) 

ftftl to set ayidelincs for biotechnology foods 

Jn •id-1991, Japan's Ministry of Health and 
Welfare will publish safety guidelines for foods 
inanufactured with genetically engineered •icrobes. 
They will be based on its two-year study, conducted 
in expectation of a inajor influx of 
biotechnology-based foods during the '90s. The 
guidelines will spell out restrictions on 
inanufacluring -ethods and prescribe the use of 
specific tests for toxic by-products. Initially 
they will target cheese and other dairy products. 
Manufacturers will be required to use a prescribed 
inarking systewi to info~ cons~ers that the products 
were inanufacturerd using biotechnology. (Source: 
McGraw Hill's Biotechnology Newswatch, 4 March 1991) 

U~J..ipan collaboration to develop oil-eatina 
~f-'lt.dil 

US and Japanese researchers recently announced 
an unprecedented joint effort to genetically 
engineer •icro-organis•s that can lllOP up oil spills 
and degrade other inan-made chemical pollutants. 

The five-year $15-million project, which will 
be funded equally by the US National Science 
Foundation (NSF) and the Research and Oevelop.ent 
Cooperation of Japan (JROC), is the first •ajor 
project to cOllle under the ~brella of the 
1988 US-Japan Science and Technology Agreeinent and 
is indicative of a new cooperative spirit in basic 
research between the two econ0111ic giants. 
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The •icrobe project will be led by 
James Tiedje, director of ~ichigan State University 
(HSU) Center for Microbial Ecology, and Kieji Yano, 
professor of biology at Nagaoka University, a 
?eading authority or. the 110lecular biology of genes 
involved in biodegradation. The research will be 
carried out by 20 researchers. half of whOll (five 
Allericars and five Japanese) will be based at HSU. 
The other half will work at Na~aoka University of 
Technology and the Institute of Physical and 
Che11ical Research (RIKEN) in Japan. 

The project is the first US-Japanese 
collaborative effort under a new progra11111e for joint 
international research introduced by JRDC, an 
affiliate of Japan's Science and Technology Agency. 

The research is based on the fact that •icrobes 
ultimately consUllC or degrade all natural organic 
products, frOll leaves that fall in a strea- to 
garbage in landfills. Genetic engineering and an 
und~rstanding of •icrobial evolution can be u_~d to 
produce •icrobes that can degrade oil spills and 
other man..-ade pollutants such as PCBs. (Source: 
~.Vol. 350, 2B March 1991) 

New research institute 

Toyota Motor Corp. (Toyota) has budgeted 
500 •illion yen for a new biotechnology research 
institute, to be headquartered at its techn1ca1 
centre. In addition to the ongoing biotechnology 
research activities at Toyota Central Research and 
Oevelop11ent laboratories, the new "Bio lab" further 
strengthens the c011pany's research potential in 
fundamental biotechnologies. 

Research at Bio lab will be focused on protein 
engineering and plant biotechnology. Researchers 
will use protein engineering to develop new 
biomaterials such as decQ11Posible plastic; in-plant 
biotechnology, the focus will be on developing 
plants with greater abilities to fix C02. In 
1991, research areas will expand to include 
bi0110nitoring and info~tion processing. (Source: 
Bio/Technology, Vol. 9, February 1991) 

TO!!itoes approved 

Japan's Ministry of Agriculture, Forestry and 
Fisheries (ttAFF) has approved Japan's first release 
of a genetically engineered organis• into the open 
enviro11111tnt. 

The Ministry's National Institute of 
A9ro-Environinental Sciences in Tsukuba will begin 
f1eld experiments with tOllla~o plants that have been 
genetically engineered to resist tobacco 1110sair. 
virus. The t0111ato plants ~ill be grown alongside 
unaltered plants in open fields surrounded by only a 
fence and trees to investigate natural pollination 
and growth of the plants, and their effects on soil 
bacteria and flora. 

Approval was given only after closed 
experiments had been carried out in the laboratory 
and greenhouses for over two years under two sets of 
regulations for the handling of genetically 
engineered organis•s laid down by HAFF and the 
Science and Technology Agency. (Source: ~t. 
Vol. 349, 31 January 1991) 

HU!!!in genO!!!C project stalls 

Plans by Japan's scientists to launch a hu•an 
genl)llle project have foundered in the cash-starved 



Ministry of Education, Science and Cuiture 
(HESC). HESC will set aside a s111all illlOunt of 
110ney this fiscal year to establish the first 
division of a new human genome analysis centre at 
Tokyo University's Institute of Medical Science 
and grants for genome research will be increased. 
But the sums of 110ney involved are considerably 
less than the modest a.aunt scientists were hoping 
for. Failure to launch a large-scale project is 
likely to lead to renewed US criticis• of Japan's 
failure to contribute sufficiently to the 
international effort to 111ap and sequence the 
htlllliln genome. 

Honey is not the only probleia for the new 
centre. The Institute of Medical Science has no 
biologists with expertise on COlllputing and heated 
discussions are now underway to decide whom to 
appoint as professor of the new division. 

HESC scientists originally hoped that the new 
centre would be established at the National 
Genetics Institute in Mishima where the small [~" 
Data Bank of Japan (DDBJ) is located. But S!l9Ml' 

researchers at Mishitna opposed the idea becaus~ 
they did not want to get involved in providin~ ~NA 
analysis services for all of Japan. 

HESC is not the only gover11111ent organization 
supporting genome research. There are illlall 
genome-related research projects supported by the 
Science and Technology Agency, the Ministry of 
Health and Welfare and the Ministry of 
~griculture, Forestry and Fisheries. 

Discussions are now under way between the 
various •inistries and agencies on how to "cut the 
pie" of genome research, but Japan's only hope for 
a substantial hUllliln genome project now seens to 
lie with the Ministry of International Trade and 
Industry (HITI) and private COMPanies. (Source: 
~.Vol. 349, 31 January 1991) 

~iltL~ 

Research efforts face national scrutiny 

The United Kingd0111 will soon have its first 
nati~nal bioethics cOIMlittee. The Nuffield 
Foundation plans to launch a Council on Bioethics 
in Hay, to run initially for three years, with 
funds of about 1150,000 a year. The council will 
be purely advisory. Its task will be to identify 
and define ethical questions raised by research, 
and to set up specialist working parties to tackle 
particular topics. 

The council will deal with the whole field of 
bioethics. This marks a radical change frOlll the 
traditional British approach of ad hoc c:innittees 
on particular topics, such as einbryo resear~h or 
gene therapy. The new council will focus on all 
"ethical issues arising from biological and 
11tedical research and its initial applications", 
says David Shapiro of the Nuffield Foundation, who 
is in charge of the bioethics initiative. Ethical 
dilennas relating to "practice and established 
techni'1ues" will be left to the British Hedical 
Association and the General Medical Council. 

One of the pri111e motives for the new British 
venture is concern about the public's reaction to 
bi11<11edical research. T°le national body will also 
enable Britain to play a greater part in European 
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i1ioethics discussions. The Foundation spent al110st 
two years consulting scientists, lawyers, 
theologians and philosophers. 

The size and c0111position of the c0111Kittee are 
still undecided. but the Nuffield Foundation 
proposes to appoint a dozen or so people "chosen for 
their individual expertise, experience and public 
standing". A llliljority should be "lay" in the sense 
of being neither scientists nor cl inici.-.,s. An 
eiainent lawyer is favoured for the cnair. 

Nuffield acknowledges that there are 
"reservations in some quarters" and stresses that 
the new national body llUSl have enough authority 
to influence the Gover1111ent and Parliament. But 
support for the project seems widespread among 
biomedical researchers in Britain, beleaguered as 
they are by antivivisectionists, enviro1111ental 
activists and "right-to-lifers" who oppose embryo 
research. (Source: New Scientist, 2 Harch 1991) 

Statt!!ICnts on food pack•qes 

UK food packaging could soon carry the 
state11ent "Contains products of gene technology", 
according to a new set of guidelines drawn up by •he 
food Advisory C1111mittee. But the guidelines, wh;~h 
cover all foods produced using genetic engineering, 
say that such labelling will be required only in 
li•ited circumstances. 

Under the Ministry of Agriculture's voluntary 
approval procedures, the FA( will "consider each 
case on its inerits", the guidelines say. As a 
general principle, labelling will only be required 
for products which differ fr0111 those traditionally 
consumied in western Europe, or for foods containing 
trans-species genetically 1110dified organis•s. 

The guidelines argue that foods containing 
trans-species GK>s are "the greatest potential 
source of public concern", because incorporating 
genes frOlll one species into a host organis• of a 
different species "represents a departure frOlll that 
which can be achieved by conventional breeding 
practices." 

Thus, no labelling is required on bread made 
with the genetically 110dified yeast approved in 
Britain last year. Apart fr0111 some synthetic linker 
sequences, the new strain of yeast was produced by 
inserting genetic 111aterial obtained only from the 
norwial yeast species. (Source: Cht!!!istry and 
l.ntll.1tr:t. 4 February 1991) 

Additional funding for bioproccssing expansion 

Protein Separations Limited has raised 
11.35 million from a group of European venture 
capital investors. This second round investinent 
will be used by the company to fund a significant 
expansion prograane for its PROSEP™ range of 
affinity chromatography systems used in the 
downstream processing of monoclonal antibodies and 
other genetically engineered proteins. 

Until now, the company has focused its 
resources nn satisfying the requireinent of a small 
number of targeted customers but this lnves~ment 
will allow them to expand market awareness to a 
wider audience and to fund further research and 
development programmes. (Source: ~..Cl!!l...8..cltise. 
21 March 1991) 



~itrd Sblcs or America 

C2~~il_recQ!Mlt!nds streaalining biptech~ 
requlttions 

Regulations on biotechnology ought to be 
strea.lin~d and simplified. according to the White 
House Council on CQ111Petitiveness. Regulators should 
assess new products inade via biotechnology in the 
Sall<! way t.hey assess ~ny other products cnade by 
traditional methods. The prorosal would arfect a 
wide range of possible geneti engineering 
products: drugs. crops, pesticides and even 
animals. In effect, the report says that the fact 
that a product is created via genetic engineering is 
irrelevant. federal funding for biotechnology 
research should be shifted to increase support for 
agricultural and environtnental uses. Congressional 
initiatives to force closer regulation on 
biotechnology activities shoald be defeated. 

The Council also reconnends that the Or~han 
Drug Act be retained, despite criticisms that drug 
CCJlllPanies are profiting hands011ely frOlll the law. 

The US patent regulations need to be revised so 
that foreign fi~s cannot use patented organisms to 
inake a prote~n and then i111port the protei~ into the 
US without violating the patent. 

SOllle Congressmen and environinentalists are 
expected to criticize the new report as being too 
lenient. but industry officials say the 
reconnendations in the report are sound. (Extracted 
frOlll New Yor~ Times News, 19 February 1991) 

~Lrep2r .. L.i.h2!!i .. ~~l!R.i!!.i.i.2.!!_of .. US.~ffolli 
lo ilow down extincti2n 2f pltnls and ani!!ili 
in devel2pinq world 

US funding for projects to preserve biological 
diversity in developing countries increased 
dra111atically frOlll 1987 to 1989. for the first time, 
funding fr0111 US charitable foundations nP.arly 
inatched that provided by the US Government. 

According to l~j.!!9....in Biologicil 
l}i~ufil.x.;___JL,_h_Bunn.!L.ind Conservat i2n Effoill 
i!I .. Oeve l'Jpi_l!g_Cou.!1iri.u, a new World Resources 
Institute report by assor.iate Janet N. Abramovitz, 
US public and private institutions invested 
$62.9 million in 1989, two-thirds more than a 
previous WRI study two years ago showed. 50111e 
1,100 projects in 127 developing countries werP. 
funded in 1989. 

Contributions from private foundations 
jumped 750 per cent over the two year period to 
a total of $21.4 million. The John D. and 
Catherine T. MacArthur Foundation provided more 
than half of all foundation funding in 1989. 
Other foundations that substantially increased 
their contributions since 1987 were the Pew 
Charitable Trusts and the W. Alton Jones, Jessie 
Smith Noyes. and A.K. Hellon foundations. 

The US Government, primarily through the 
National Science foundation and the US Agency for 
International Development, continued to be the 
leading source of funds, investing $23. I million, a 
16 per cent increase over 1987. 

Thirty-eight per cent of the funding in 1989 
went for research proqra11111es on "biodiversity" - and 
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other re!ources. Species and site aanagt"tnent 
projects received 25 per cent, with most of the 
funds targeted for regions rather than for 
individual species. Debt-for nature swaps accounted 
for about 5 per cent. 

Direct assistance to strengthen local 
organizations in developing :ountries nearly 
doubled, largely because of the contributioros by 
US foundations. funds were also targeted to 
priority areas identified as biodiversity 
"hotspots". inajor tropical forest wilderness areas, 
and threatened tropical areas requiring special 
attention. 

The largest share of investment wa~ in Central 
and South America and t~e Caribbean, reflecting the 
mounting concern about widespread tropical 
deforestation as well as the degradation of coral 
reefs and other fragile inarine ecosystems. 
Together, Lalin American countries received 
$42.5 million, or 67 per cent of total 1989 funds, 
c0111pared to $22.9 million or 61 per cent in 1987. 

Costa Rica, which has acknowledged c0111petence 
in cor.servation progrannes and a firm COlllMitinent to 
con~ervation goals, received $6.2 million. more than 
any other individual country. Host of the funding 
went for program111es of the respected Organization 
for Tropical Studies, two large US AID projects. and 
two debt-for-nature swaps. 

Even with the large increase in overall 
funding, inany threatened and high priority 
conservation areas, particularly in Asia and Africa, 
did not fare well. for ~xample, Indonesia, the most 
biologically diverse country in Asia and the site of 
serious deforestation, received $1.4 million. 
2 per cent of total funds. Asia, as a whole, 
received only $6.5 million or 10 per cent of the 
global total. 

Africa, despite its vast size and pressing 
biodiversity problems, received only 17 per cent of 
the total funds or $10.4 million. The inajority of 
funding for Africa went to Madagascar 
($2.8 million), Kenya ($2. l million), and Uganda 
($1 million). 

Of the 127 countries receiving US funding, 
111 countries received less than one cent per acre. 
Copies of l!!Yfi.iinq in Biol~_Qi~ers~.x.;. 
VS.J!eu.ta!L.ind Co11 se rv it i2!1. ..f f.f2.rU_i_r:i _Pf!'e1 op i.ng 
CR.vnt.ritl can be purchased for $12.50 plus $3.00 for 
shipping and handling frOlll WRI Publications, 
P.O. Box 4852, Hampden Station, Baltimore, "I>. 
21211. Complimentary copies are available for 
journalists. (Source: News Release, 19 Harch 1991 I 

W.9,1'!.Lilli .. JJtI .B>A _r.t.'!. Le!" 

In an effort to head off potential cJnc~rns 
over biotechnology crops, Calgene (Davis, CA) has 
voluntarily requested the US Food and Drug 
Administration to issue an opinion on the use of a 
marker gene in genetically engineered tomato, 
cotton, an~ rapeseed plants that are under 
development by the firm. Calgene says it i~ the 
first FDA submission asking f~r an evaluation of a 
component of a plant intended as a food. The 
company hopes FOA's OK of the marker gene will 
expedite and simplify future regulatory approval~ ~f 
genetically engineered crops. (Source: 
Chemical Week. 5 December 1991) 
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BiQt~chnology research f»;ulty to be cataloaued 

Cataloguing all acadt11ic fa~ully in the 
US working on research in biote~hnology is the ai• 
of a new rroject undertaken by the North Carolina 
Biotechnology Center, Research Triangle Park. The 
center's information division, which has collected 
information on CQlmM!rcial biotechnology world wide 
tor the past five years, will work with project 
partner Synergistic Technologies Inc. to contact 
full-time faculty at research institutions early in 
1991. Those engaged in biotechnology research will 
be asked to fill in a questionnaire about their 
research activities and interests. fhe center is 
using a broad definition of biotechnology to include 
all research involving new techniques related to 
cell biolcgy, molecular biology, and genetics. The 
end product will be a data base called the 
Biotechnology Research Faculty Profile. Plans call 
for a directory of faculty to be published later in 
the year. (Reprinted with per11ission frOlll 
Q!~~!Ji!!ttrina-1!tMI, 21 January 1991, p. 17. 
Copyright (1991) Allerican Chl!lllical Society) 

Biotechnology windfall frQI! the Soviets 

Soviet biotechnologists have licenced three 
potential treatllM!nts for AIDS to Oxford Virology, a 
small London-based biotechnology research COllPany, 
for development in the West. The British COllf'any 
believes it has chanced upon a windfall of 
worthwhile bio-innovations, fr0111 novel insecticides 
to heart drugs. 

According to Derek Lennon, .anasing director of 
Oxford Virology, the Soviet AIDS ca-pounds show 
similar efficacy to zidovudine (AZT), the Wellcome 
drug, on the basis of laboratory testing, but they 
are all non-toxic. The COllf'Ounds are cht11ically 
110dified for11s of a plant extract. One the Soviets 
call niglizini has just begun clinical ~rials in the 
Soviet Union. 

Oxford Virology is planning tests with 
Britain's Hedical Research Council, which .anages 
the national AIDS research pro~ranne, to confir11 the 
Soviet laboratory data. It hopes to find a 
pharmaceutical COMpany to undertake clinical tria~s. 

Oxford Virology has contracts that cover 
patenting of Soviet biotechnologies, marketing of 
biotechnology products and processes, and 
introductions of Soviet organizations to joint 
ventures with western COlllpanies. 

Under these contracts, signed in the "science 
city" of Novosibirsk in January, Oxford Virology has 
50 per cent of the rights t~ innovations fr0111 the 
Institute of Holecular Biology, where the AIDS 
c0111pounds were discovered. Soviet biotechnologists 
would like Oxford Virology to undertake a 1110re 
ambitious progranne of technology transfer on th~ir 
behalf. One proposal is that the COlllpany should have 
rights to the discoveries of the entire chain of 
36 Biopreparat C0111panies engaged in pharmaceuticals, 
biological preparations and animal feedstuffs. The 
big attractiun ui viral in~ecticides is that they 
are not toxic to animals. 

Soviet scientists have cultivated seven viral 
insecticides on a substantial scale. AlllOng the111 are 
agents for controlling gypsy 1110th, cabb·~e moth and 
cotton worm moth, all used in the Soviet 'nion. 

The Soviet connection is Naucho­
rroizvodstve~noe Objedinenie Vector (NPO Vector), ~n 
organization devoted to biotechnology and 
bioengineering. NPO Vector, set up in 1985, has its 
own laboratories, pilot plant and experimental 
farms. Its director, L.S. Sandakhchiev, a llelllbe1 of 
the Soviet Acad~y of Sciences, si~ned the contracts 
on behalf of the Soviet Union. 

NPO Vector f11Ploys about 4,500 staff, including 
110re than 600 scientists. The innovations it claims 
range from a powerful but non-toxic thrOWtbolytic 
("clot-busting") drug, to computer software for 
molecul•r 110delling. 

It is one of .any NPO's set up when the Soviet 
Goverr:l!lfnt freed Soviet innovators frOll the 
bureaucracy of the big Hoscow trading houses that 
preceded perestroika, and 3llowed thein to negotiate 
entrepreneurial contracts. (Source: 
Financial Ti11ts. 3 January 1991) 

C. RESEARCH 

Rtsurch on '"-" qenes 

location of Type II diabetes gene found 

The Type II diabetes gene 111ay be located near a 
specific gene on lhrOMOS091f 20's long arm, according 
to Dr. Grae91f Bell, professor of lllt'dicine at the 
University of Chicago and other researchers frOlll the 
University of Pennsylvania and the University of 
Hichigan. The gene itself has not been isolated, 
but the general location has been determined. 
Type II di~betes, non-insulin-dependent, usually 
affects people after the age of 40. Some 12 million 
people in the US alone are affected with this form 
that is usually controlled by exercise and diet or 
oral 111edication, according to the Allerican Diabetes 
Association. (Extracted fr0111 The New York Ti!!!IS 
~- 15 February 1991) 

New !!!lthod to synthesize heart l!USCle protein 

An efficient method of synthe;izing hu.an heart 
muscle protein by lllilnipulation of E. coli has been 
developed by researchers at the Institute of Applied 
Hicrobiology (Japan), the University of Tokyo, and 
Ya111asa Shoyu. The technique yields 17-mg of 
myocardial protein/g of proteins produced. It 
involves siting a virus-controlling gene next in 
sequence to the targeted protein via gene 
recombination. Invasion by the virus T4phage 
activates the control gene and suppresses the normal 
protein decOMposition enzyme. Under proper 
conditions, t"--'9li will produce the protein for 
6-7 hours without lysis. The method is seen as 
permitting synthesis of previou~ly unavailable 
proteins. (Extracted frOlll ~~'c~ologv Ja~~. 
January 1991) 

Single defect links heart disease and diabetes 

The University of Texas Health Science Center 
at San Antonio (UTHSCSA) has uncovered new evidence 
linking a genetic defect to thP. development of 
hypertension, atherosclerosis, obesity, high 
cholesterol, and non-insulin-dependent diabetes. 
The defect - insulin resistance syndrome - occurs 
when body tissues bec0111e resistant to the effect of 
insulin, and glucose is not properly converted into 
energy or into its stored form of glycogen. After a 
period of time, the high insulin levels that result 



can raise blood pressure and cholesterol levels, and 
t~us~ hardeninq 6r the arteries. ~esearch is now 
being conducteii at IJ!hSCSA to c0111pare drugs that 
resensitize the body tissues to insulin. 
Restarchers theorize t~at a cure for insulin 
resistance syndr0111e could decrease about 80 Fer cent 
of a typical ~hysician's caseload. (Source: 
li o8ytes. Sa~~!:!l.!lID.2~.otechno 1 ogy~~ 
lnf_Cl!!lflit!:!. Dublin-HcCarter & Associates Inc., 
ftarch 1991) 

Gene therapy trial on !l!flanQl!i patients 

Genes intended to generate cancer-fighting 
agents have been i111planted in two patients in what 
is described as an historic cancer trial. Begun at 
the end of January 1991, the trial cOllles in the wake 
of several years of experiments and months-long 
scrutiny by regulators. The trial is being 
undertaken by the National Institutes of Health and 
is the first effort by US researchers to fight 
cancer with gene therapy. Heading the experi111ent is 
Dr. Steven A. Rosenberg, chief of surgery at the 
institute. The therapy's goal is to eradicate 
cancer by strengthening a patient's own cells that 
fight tU1110urs with a powerful toxin that occurs 
naturally. The patients are a 29-year-old w1111an and 
a 42-year-old man who have malignant 111elan011a, a 
fast-growing and lethal skin tUlllOur. Other 
therapies were unsuccessful in thwarting the 
inaligancies' growth. (Extracted frOll Wall Street 
Journal, 30 January 1991) 

Cancer culprit 

Scientists have found a gene whose 111t1tant fonn 
inay trigger cancer of the colon. The gene, which is 
known as HCC, is on chrOlllOSOllle 5 in a region of DNA 
that researchers have long suspected is linked with 
the disease. 

Bert Vogelstein and his colleagues at Johns 
Hopkins University, Baltimore, and others in Britain 
and Japan, believe that HCC inay be a "tUlllOur 
suppressor" gene. In their healthy fonn, such genes 
prevent ce I ls frOll growing out of contro 1 ; when they 
are 1111tated, cells inay turn cancerous. 

Vogelstein and his colleagues have previously 
identified two other tU1110ur suppressor genes, p53 
and DCC, which seetn to play a role later in the 
cells' progress towards cancer. 

The researchers found that tU1110ur cells frOll 
patients with colon cancer contained altered 
sequences of DNA in the HCC region. "The HCC gene 
is therefore a candidate for the suppressor gene", 
they say. 

Although the team says there is more work to be 
done, they hope that the finding could lead to a 
test to detect cancer of the colon at an early 
stage. (Source: ~·w Scientist, 23 Harch 1991) 

G.r.ne deletions linked to cancer l!!etastasil 

Japan's National Cancer Center Research 
Institute has found a correlation between deletion 
of cancer-inhibitor genes and cancer 111etastases. 
Researchers found that two colon-cancer inhibitor 
genes were deleted in 67 per cent of 15 colon cancer 
patients, and in 100 per cent of the patient 
population that exhibited inetastases to the liver. 
They also found that three lung cancer inhibitor 
genes were deleted in about 60 per cent of such 
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patif'lts. and were absent in 90 per cent of the 
victims wit~ 11etastasis to the brain. (Source: 
HcGraw Hil"i 's Biotechnoloay Newswatch, 4 ftarch 1991) 

Serav«•' Il-2 fusion protein acts like Trojan 
horse to ferry toxins into tU!!Qurs 

Instead of using inlerleukin-2 (IL·-2) as a 
cancer therapeutic itself, Seragen Inc. has hitched 
Il-2 lo a toxin, and then used it like a Trojan 
horse to trick tUllOur cells into ad•itting deadly 
fusion proteins into their interior. In Phase I 
trials against B- and T-cell ly111ph1111as, Hodgkin's 
disease and several leuk@lllias, IL-2-linked diptheria 
toxin "had a significant antitUlllOur effect in 12 of 
24 patients, with two in CCJlllPlete retnission," 
o1ccording lo Seragen vice-president c1f develoJ1111ent, 
Jean C. Nichols. Phase Ila dose-level trials are 
now under way at three US centres in 15 patients 
with a wide ran9e of canc~rs; efficacy studies are 
expected to beg1n in the s11111er of 1991. 

To make the fusi~n toxin researchers take the 
diptheria-toxin gene - including the ~rane­
translocating region - and replace just the 
diphtheria binding-d1111ain DNA with the IL-2 gene. 
After insertion in E.coli, what results is a 68kd 
diphtheria toxin with an IL-2 110lecule sticking out 
of one end. When the IL-2 of the hybrid protein 
binds to the high-affinity IL-2 receptors of lUlllOur 
cells, the next se9111ent of the diptheria 110lecule 
sends a signal to ad•it the to)lin, which in theory 
kills the cell. Seragen claims that these sinall 
110lecules - half the size of 110noclonal antibodies -
are 110re effective than i11111Unotoxins, which are not 
readily admitted inside cells. The CQlllPany also has 
a Phase I study of this 11e>lecule to test its ability 
to destory the 1ctivated lyinphocytes found in 
arthritis and juvenile diabetes patients. The 
c0111pany is also linking other innune 110dulators to 
diptheria toxin, in the theory that 3ther inalignant 
cells display receptors. It has aniinal trials under 
way with fusion proteins containing epidermal growth 
factor and 111elanocyte sti111t1lating hormone. Others 
in the works include h11111an G-CSf, IL-2 and inouse 
IL-4. (Source: McGraw Hill's Biotechnology 
Newswatch, 17 Oecetnber 1990) 

HU!!in cells !like antibodies 

HU111an cells that inake antibodies have been 
cultured by researchers at Schering-Plough 
laboratories in Lyon, France. The feat could allow 
scientists to study how the cells are controlled and 
•ight allow industrial production of antibodies. 
The technique 111erges B-ly111phocytes with cancer cells 
to "innortal ize" thetn. Previous efforts at 111aking 
h111111n antibodies have infected B-cells with 
Epstein-Barr virus to stimulate reproduction of the 
cells, but this technique is inefficient and 
generaily works only with B-cells that inake 
antibodies of little therapeutic interest. The new 
technique uses a fibroblast cell with several C040 
antibodies on the surface to simultaneously 
stimulate several CD40 molecules on the B-cell 
surface. The research •ight also aid studies of 
some types of autoi11111une disease, in which the body 
loses control of antibody production. (Extracted 
from New Scjentjst, 19 January 1991) 

Hepatitis B gene i!!!l!licated jn liver canctr 

The University of Tokyo's faculty of Medicine 
and the Japanese National Institute of Health (NIH) 
have found a gene frOll the hepatitis B virus (HBV) 
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that induces liver cancer in mice. Researchers have 
suspected for SOiie time that an HBV gene segment, 
nilllled X, induces carcinogenesis, but evidence of its 
oncogenicity has not been found until now. The tea111 
cleaved the X segment from the gene, then cloned it 
in fertilized 110use ova. The ova developed into 
adult mice, which were crossbred with normal mice to 
produce an X-segment-bearing line. liver cancers 
developed in 80 per cent of 84 of these mice within 
21 1110nths of birth. Cells of the liver cancer 
tissue contained roughly 5 to 10 tilll'S 110re 
X-segment protein than cells of nonnal tissue. 
(Source: ~cJlraw Hill's Biotechnology Newsw.i1£!1, 
17 Oecetnber 1990) 

Hitsubishi clones cholesterol-red1~ prote~n 

Hitsubishi Kasei Corp., Tokyo, an~ the National 
Cardiovascular Disease Center, have produced a 
recombinant version of apolipoprotein E, which 
reduces intracellular levels of cholesterol. The 
genetically engineered fonn of thP protein is bound 
to a phospholipid to illlJlrove adhesiveness. When 
5 microgrilllls of apolipoprotein E-phospholipid 
tOtnPlex was added to cultured mouse cells they 
expelled excess cholesterol and restored the 
concentrations to nonnal levels. Hitsubishi plans 
to run animal trials to test the COlllflOund's 
potential as a therapeutic for arteriosclerosis and 
hyperlipidaemia. (Source: ~Hill's 
Biotechnoloav Newswatch, 4 Harch 1991) 

Battling hepatitis with !lliP=!!fde cells 

Southwest Foundation for Biomedical Research 
(SFBR) in San Antonio has developed a serut1t-free 
medium that can culture hepatocytes !liver cells) 
for much longer than has been possible in the past. 
The ability to grow liver cells in culture is 
expected to help in the effort to develop a vaccine 
for the blood-borne hepatitis C virus, which is a 
major cause of acute and chronic hepatitis, 
cirrhosis of the liver, and liver cancer. The SFBR 
laboratory is the only one in the nation where any 
type of viral hepatitis can be studied in tissue 
culture. Researchers will be able to screen a wide 
variety of drugs against a virus in a test-tube 
setup by studying viral replication in hepatocytes 
in the serUtD-free medium. (Source: (li_o~ytu .. 
S~l!_Af!tQnj~ _ ~i 2tfilnJll!Hl.Y Nf!!L~ __ lnf Of!!iJj 2n. 
produced by Dublin-HcCartP.r & Associates, Harth 1991) 

V!-iversity of Tokyo isolatf..i....asthmj-protein 
SW!e 

Takao Shimizu of the Faculty of Medicine at the 
University of Tokyo (Japan) has isolated a gene that 
encodes a protein implicated in the bronchial spasm 
of asthma. Platelet activating factor (PAF) is an 
asthma-inducing substance that acts after binding to 
a protein on the plasma membrane of cells in the 
lungs and bronchi. Shimizu's team isolated the gene 
that encodes from guinea pigs. The resultant 
protein has 342 amino acids. Shimizu has expressed 
the gene in cultured monkey cells. (Source: ~~ 
Hill 'i_l!i.itlt.'1!.r:!ili~....!!tl!.i!!l.llb, 4 February 1991) 

Mi.ti:tth..ofl..d.riL.imR.lllitt.d in several di sor..llr.1 

Researchers have linked human mitochondria DNA 
defects to several human disorders, and they may be 
implicated in Parkinson's disease. Hitochondria are 
cell components that proce~s oxygen and nutrients 
into energy, using enzymes in a complicated 
multistage process. They contain DNA received only 

from the mother, that reseinbles bacterial ONA in 
fonn and exists in small units tQlllPared to DNA from 
the cell's nucleus. When the mitochondrial DNA 
reproduces itself, defects can occur which may, but 
do not always, result in degenerative vision 
probleins or muscle disorders. (Extracted from 
!ti.~. February 1991) 

Researchers clone naturjl killer cell gene 

HassillO Trucco and colleagues at the Pittsburgh 
Cancer Institute (Pittsburgh, PA) have cloned a gene 
that characterizes natural killer {NK) cells. The 
gen~ describes a cellular protein that may solve the 
mystery of how these cells work. To isolate the 
gene, the scientists generated cDNA from mRNA 
isolated from the NK cells. All the pieces 
constituting the cDNA library were inserted into 
expression vectors and placed into fibroblasts, 
which expressed the NK cell protein encoded by each 
piece of cDNA. 

The researchers generated antibodies specific 
to the antigen by injecting mice with NK cells from 
rats. The antibodies were then isolated from the 
mice, labelled with a fluorescent marker for 
tracking, and mixed with the fibroblasts in 
test-tJbes. Only the fibroblasts containing DNA 
that produces the surface protein of the NK cells is 
recognized by the NK cell-specific antibody. The 
researchers extracted the fraginent of cDNA from this 
fibroblast and sequenced it. (Source: Genetic 
Engineering News, February 1991) 

~ar dystrophy gene cll2!lfd 

In a development that could represent an early 
step toward gene therapy, researchers have cloned 
the coding portion of the mouse gene responsible for 
Duchenne lllJScular dystrophy. The researchers -
Cheng Chi lee, C. Thomas Caskey, and colleagues at 
the Institute for Molecular Genetics and Howard 
Hughes Hedi cal Inst i lute at Bay 1 or Co 11 ege of 
Hedicine, Houston - inserted the cloned gene into 
cell culture, where it produced dystrophin, a 
protein essential to normal muscle function. 
Duchenne muscular dystrophy is an incurable, 
inherited disease that causes voluntary muscles to 
weaken progressively and waste away. Host patients 
are cri~pled before they reach their teens and die 
in their early ZOs. The dystrophin gene was first 
identified in 1986 by Louis Kunkel and colleagues at 
Children's Hos~ital in Boston. Hutation of the gene 
c~n shut off dystrophin production, leading to 
Durhenne muscular dystrophy. The cloning and 
expression of the gene, says Caskey, "opens 
opportunities for the study of structure and 
function of dystrophin and provides an opportunity 
to initiate gene therapy studies". (Reprinted with 
permissi,,. from C!l~iu-1_an.1Llngfo_1erinsi.~e~s. 
28 January 1991, p. 18. Copyright (1991) American 
Chemical Society) 

PhQ.12!1..a.!..iJU.d receptor gene clo~~ 

The cloning of the gene encoding the 
cell-surface receptor for platelet-activating factor 
(PAF) - has been accomplished by Zen-ichiro Honda or 
the University of Tokyo and colleagues. PAF is a 
phospholipid that plays an important role in the 
development or bronchial asthma, toxic shock 
syndrome and anaphylactic shock. The work 
represents the first cloning of a receptor for a 
lipid mediator, a class of chemical m,sseng,rs that 
includes prostaglandins and leukotrienes in addition 



to PAF. lipid 111ediators are believed to play an 
i111portant role in infla11111atory diseases. Honda 
found that the PAF receptor is a G protein-coupled 
receptor, a type of cell-surface receptor that 
transmits signals to the cell interior by a c0111Plex 
process that begins with the binding of guanosine 
triphosphale. The Hndings "provide a clue to the 
complicated signal-transduction system following PAF 
receptor activation and may help in the rational 
design of therapeutic antagonists for bronchial 
asthMa and [toxic) shock". (Reprinted with 
pennission from ~~~d_J;~gJn~ering News, 
28 January 1991, p. 18. Copyright (1991), American 
Chetnical Society) 

The genes that protect against !l!illaria 

Scientists in the UK and The G~mbia have 
discovered two genes that seem to protect people 
against severe malaria. Both are 111e111bers of the 
complex family of HLA genes on chr01110some 6, which 
are involved in the body's i11111une response to 
infection. 

The findings are exciting because they offer 
clues to the body's defence mechanism against the 
Plas11QdiU!I parasites that cause the disease. Also, 
they provide part of the answer to a riddle that has 
long puzzled geneticists: why have we evolved with 
so many different fonns of HLA genes? 

The HLA, or human leucocyte antigen, genes are 
the most variable in the genome - that is, there are 
more alleles, or alternative fonns, of them than any 
other group. Each one codes for an antigen on the 
surface of cells, and no two people's antigens are 
the Salle. 

The HLA antigens enable cells of the immune 
systein to "recognize" foreign proteins invading the 
body. T cells will recognize such proteins only 
when they are ~ound to HLA antigens. Class I HLA 
genes govern the "killer" T cells, and Class II 
genes govern the "helper" T cells, making them 
organize other cells of the i11111une system to produce 
specific antibodies. 

In theory, scientists argue, different HLA 
genes must protect people against different 
infectious diseases, so natural selection has 
resulted in the large variety of genes. However, 
strong evidence for this theory has been hard to 
find. 

But now the picture has changed. Adrian Hill, 
from the Institute of Molecular Medicine in Oxford, 
led the team from Oxford, London and the 
laboratories of the Medical Research Council near 
Banjul in The Gambia, who analysed the HLA 
"signatures" of 1,800 children in The Gambia, where 
a quarter of all child deaths are from malaria. 
They classified the children into four groups: 
those with severe malaria that had affected the 
broin; those with severe malaria causing anaemia; 
tho'>e with mild malaria - that is, sympt.oms but no 
physiological damage; the healthy children who acted 
as controls. The control children were matched with 
the cases for age and district. 

The team took blood samples from each 
individual and studied the sequences of ONA encoding 
their HLA genes, using gene probes and the 
polymerase r.hain reaction. In the Class II genes, 
they found that a particular unit of several linked 
alleles, which is usually inherited together, was 
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much rarer in the group with severe 111alarial anaemia 
than in the healthy controls. This unit of alleles, 
known as a haplotype, was also rarer, but less 
markedly so, in the group with cerebral malaria. 

For the Class I genes, children with severe 
malaria - both cerebral and anaemic - were much less 
likely than controls to have a particular allele of 
the HLA-8 series which is much connoner in Africans 
than in other populations. 

The researchers calculate thGt the alleles 
off~r between 40 and 50 per cent protection against 
severe malaria: that is, it someone who does not 
carry them has a 100 per cent chance of suffering 
severe malaria, a carrier's risk is only about half 
of that risk. Given that 7 per cent of all Gambian 
children die of malaria, geneticists can then work 
out how much the alleles increase an individual's 
chance of surviving to have children. 

like the gene for sickle cell, whose protective 
effect against malaria is well known, the protective 
HLA genes are commonest in parts of Africa where 
malaria is endemic. They are very rare in Europeans 
and others. About 4 in 10 Nigerians and 1 ir. 
4 Gambians carry the genes. 

The research should help to identify the 
important part of the innune response lo malaria. 
(Source: New Scientist. 23 February 1991) 

Team finds malar~rasite's Achilles'_hf.el 

The gene that makes the malaria parasite 
resistant to the principal malaria drug, 
chloroquine, has been mapped to a single region of 
DNA on the parasite's seventh chromosome. The 
discovery, soon to be published by an American team, 
dramatically improves chances of outwitting the 
parasite. 

Chloroquine-resistant strains of the main 
malaria parasite, Plasmodium_J.Jl~iPi!':.11!!1. are 
spreading rapidly in many parts of the world, 
including the Amazon basin, Thailand and areas of 
Africa. The drug, once considered the best 
available because it is relatively non-toxic, is 
increasingly failing to protect people against the 
disease, which kills up to 2 million people a year. 

Resistant strains of ~fiill.2.Mfl!!I, which can 
pump chloroquine out of themselves, have spread 
since the late 1950s. Some researchers thought that 
the genes governing the resistance mechanism must be 
multiple and spread around the parasite's genome. 
Now, that theory appears wrong. Experiments show 
that the gene governing resistance lies within a 
specific region of DNA, about 400,000 base-paris 
1 or.g, on chromosome 7. 

The elegant way in which the team from the 
National Institute of Allergy and : .. r.,..tiuu~ 
Diseases in Bethesda, Maryland made their discovery 
is as interesting as th~ finding itself. In the 
tradition of Hendel. they crossed chloroquine­
resistant parasites with chlortquine-sensitive ones 
and observed the offspring. Ho .. ever, ""like Hendel. 
they were able to analyse the ON,. of thr• offspring. 

The team made the genetic cro;s by m;wing the 
parasites in the laboratory during •.he sex11a I phase 
of their life cyr.le, then feeding th~m into 
mos-:•Ji toes to breed as n'lrmal. In or.itr to i'rorlur.P 
large quantities oi of o. fspriny, the researc~ers 



used the 1110squitoes to infect a chi111panzee with the 
parasites. They then recovered individual offspring 
by cloning infected re~ blood cells frOlll the chill!p. 
In all, they recovered 16 unique offspring, each 
with a different "11ixing" of their parents' genetic 
111aterial. 

Next, they deter11ined which offspring were 
resistant and which sensitive to the drug. Eight 
turned out be resistant and eight sensitive. None 
was intennediate, suggesting that a single genetic 
locus was responsible for resistance. The teillll then 
analysed the inheritance of the parasite's 
14 chr01110s0tnes using 85 genetic 111arkers. 

They found that one particular pattern of 
inheritance on chr01110some 7 was always linked to 
chloroquine resistance. With the aid of three 
adjacent markers, they were t~en able to narrow down 
the locus to within a segment of DNA 400,000 
base-pairs long. The probability that this pattern 
of inheritance and resistance to chloroquine would 
be perfectly linked by chance is less than 
1 in 1000. The research will appear shortly in the 
!Toceedings of the National Academy of Sciences. 

The next step is to find the gene within this 
region. 

There is already a drug that partially stops 
P. falciparU!I! from p11111ping chloroquine out of 
itself. But that drug, verapamil, is too toxic to 
give in a dose sufficiently large to do any good. 
The new discovery may enable scientists to discover 
how verapamil works; this could enable the111 to 
design a non-toxic analogue of it. If that were 
possible, then doctors could prescribe chloroquine 
with the verapamil analogue. (Source: 
New Scientist. 6 April 1991) 

Altered gene that can lead to Alzhei!!!t!r's 
disease 

Researchers at St. Mary's Hospital in London 
have discovered a genetic mutation that can lead to 
a form of Alzhei11er 1 s disease. Alzhei11er's is the 
major cause of mental deterioration or dementia. 
The finding 11arks an important step in understanding 
the molecular basis of a form of the disease that 
runs in families, known as FAD. 

The mutation occurs in a gene that codes for 
what is termed the amyloid precursor protein, or 
APP. APP is a long protein chain, which is 
eventually cleaved by nerve cells into a number of 
smaller fragments. The new results strengthen the 
suspicion that abnormal cleavage of APP, resulting 
in the release of hazardous amounts of APP 
fragments, may be the root cause of some forms of 
Alzheimer's disease. 

Scientists first studied APP because one of its 
fraqrnents, known as A4, is often seen deposited in 
"plaques" outside the nerve cells in the brains of 
Al1hpimer's patients. Plaques are a characteristic 
feature of the disease. The question that ha> 
plaguPd researchers is whether this deposition of A4 
is a r.ause or an effect of Alzheimer's disease. 
Until now, direct evidence has been lacking. 

To tackle this question. geneticists have been 
studying hereditary cases of Alzhei11er's disease. 
Between I and 5 per cent of cases of Alzheimer's 
disease run in families. These are notable because 
the disease strikes at an earlier age than usual -
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s0111etiines as early as 35. The 11ajority of Alzheiiner 
cases have an unknown origin, although scientists 
thi11k that genetic and envfron11ental factors 111ay be 
involved. Huch attention has been focused on the 
role of alU11iniU11 in the disease, for example. In 
Alzheiiner's sufferers, this 11ay not be kept out of 
the brain efficiently. 

last year, a new piece in the puzzle fell into 
place. People with a rare genetic disorder cannon 
in the Netherlands, called hereditary cerebral 
haeinorrhage with a11yloidosis, have similar brain 
deposits to those found in Alzheimer's sufferers, 
but without deinentia. Belgian researchers mapped 
the defective gene to the same chromosOlle as FAD, 
and shortly afte.-wards Efrat levy and colleagues at 
the New York University Medical Center discove~ed a 
subtle defect in the APP gene, very close to the 
site where A4 is released from APP. 

Encouraged by the news, John Hardy, who ij 
leader of the St. Mary's group, and his team decided 
to sequence the APP gene from FAD patients. They 
chose one FAD fa11ily that they suspected had a 
defect in the APP gene. In an affected member of 
the family, there was indeed a 11utation in the APP 
gene clo~e to the change seen in the similar Dutch 
families - only 30 amino acid residues away. 

The FAD mutation creates a new site frr a 
restr;ction enzyme called ~I which cuts DNA at a 
particular sequence. 

The APP gene is very large and complex, so it 
is loo earl1 to know if all of the early-onset cases 
of FAD are due ~o mutations within it. Hardy's 
group is currently sequencing larger stretches of 
the gene from patients in order to identify other 
possible 11utations. 

What still remains unclear is how a single 
change in the APP leads to the release and 
deposition of A4. 

The d1sc~very also suggests why patients with 
Down's syndr0tne, who have an extra copy of 
chr0111os0111e 21 containing the APP gene, usually 
suffer from dementia as they grow older. The extra 
copy of the APP gene probably results in increased 
amounts of the A4 fragment being released. 

Understanding one cause of FAD still leaves 
unanswered the question of what provokes the 
thousands of sporad:c cases diagnosed each year. 
But the latest findings suggest that the amyloid 
protein is a good place to l ·ok. (Source: 
~Scientist, 23 February 1991) 

~uer.-:-~[MJIJ.[llite su c cum!u._12._.a.l.!c.r.gy 
in.li J!IHf.Y 

The body's reaction to a tropical parasite has 
thrown new light on allergic reactions such as hay 
fever. Researchers in The Gambia have confirmed 
that the "allergy antibody" i11111unoglobulin E (lgE) 
plays a major role in combating water-borne 
parasites known as schistosomes. which cause 
schistosomiasis, also known as bilharzia. 
Unexpectedly, they have found that a second 
antibody, lgG4, appears to hamper lgE. 

Paul Hagan of the National Institute for 
Medical Research in London and a British research 
team monitored how ~'~i1t~lO!!ll. ~al".!Atili!iY~ 
reinfected Gambian villagers who had been cleared of 
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infection by drugs. The risk of reinfection is high 
whenever people bathe or paddle in rivers polluted 
by sewage. 

Hagan and his colleagues looked at how the 
antibody IgE affected the flukes. All antibodies 
are sp~cific to a particular target molecule, or 
antigen. The researchers c0tnpared individuals with 
large and small amounts cf IgE in the blood. They 
found that people with little IgE were 10 ti111es as 
likely to bec11111e reinfected. Children were at the 
greatest risk. In children between 2 and 4 years 
old, the level of IgE was very lo•. It rose 
rapidly, reaching a peak in 15-year-olds, an age 
group that was reinfected the least. 

The results confir111 the importance of IgE in 
fighting parasites. They also tie in with 
laboratory studies that have shown that IgE can 
cOlllbat schistosomes in various ways. IgE binds to 
two dif~erent groups of blood cells, the platelets 
and the eosinophils, rousing thetn to kill the flukes. 

In addition, IgE is the detonator for inast 
cells and basopnils, the "ultimate weapons" of the 
i11111une system, which can release a devastating 
barrage of defensive chemicals. Hast cells and 
l>asopt.ils unlnsh their weaponry when the lgE 
carried on the cell ~urface binds to its antigen. 
This antigen can be a molecule on a parasite; in 
allergies it may be a molecule on a pollen grain. 

Having confirmed the role of lgE in attacking 
schistosomes, Hagan and his colleagues t~rned their 
attention to IgG4. They found the opposite effect: 
people with a high level of IgG4 are 10 times as 
likely to suffer reinfection with schistosomes, 
regardless of the level of IgE in their body. The 
researchers also made the intriguing discovery that 
IgG4 was high on average in childhood but low in 
teenagers. 

The role of this enigmatic antibody has long 
puzzled immunologists. It is known to bind to mast 
cells and basophils without detonating thetn. By 
doing this, it may keep IgE molecules away, and this 
might inactivate the cells. Because of this 
behaviour, a few immunologists have suggested that 
IgG5 may protect against allergy. 

Allergies are rare in the rural tropics, for 
reasons that are not yet understood. But lhese 
results suggest that IgE is an excessively powerful 
weapon which the bo1y must keep in chec~. dt least 
during childhood. Despite strong selective pressure 
from parasitir. infections, the immune defence of 
Gambians has not evolved to provide children with 
maximum protection from flukes. 

Instead, there is a control system which keeps 
IgE at low levels in the under-15s, and further 
damps its fire with high levels of IgG4. No one 
knows exactly how it does this or why. Finding out 
could help to combat both schistosomiasis and the 
condition of hay fever. (Source: N~~.it.~t. 
2 February 1991) 

A.llie!\1_ tlli!L.Q iY~_IULil.L~ e. t.rf1 :i 

Two American biologi~ts have pinpointed a gene 
sequence from DNA in human brain tissue about 6,000 
years old. The re~ains came from an ancient burial 
ground in Florida. Identifying the gene sequence is 
the first step in establishing what links there may 
be bet~een modern American Indians and past 
inhabitants. 

Peter Parham of Stal' ford University and 
Bill Hauswirth Gf Florida University College of 
Hedicine used the polymerase chain reaction (PCRl to 
amplify the gene sequence ir a minute sample of 
tissue. The sample came frOlll one of 165 humans 
preserved in wet peat at Windover. Florida. He 
believes that by analysing a nl.llllber of these 
samples, it will be possible to tell if any of them 
are fr0tn the same family, ard how they relate to 
110dern people. 

Hauswirth and his colleagOJes extracted the ONA 
from a s111coll sample of 11resen·ed brain tissue, then 
used PCR to amplify segments ot it. Parham and his 
team analysed the gene sequences, and tound that 
110sl of the segments belonged to a family of genes 
called HLA (human leucocyle antigen). 

Parhillll was interested in this gene because he 
knew its probable sequence from his stud1es on 
110dern HLA. The HLA family includes about 
20 related genes, three of which code for the 
proteins that mark cells in the body so that the 
il'lllune system does not mistake them for a foreign 
antigen. 

Parham says that PCR analysis opens up the 
possibility of identifying specific gene sequences 
in the tiny amounts of DNA preserved in body tissue 
in muse11111s all over the world. With PCR, 
researchers need only a small a110unt - perhaps 
1 gram - of tissue, depending on how well it is 
preserved. Also, the ONA does not need to be intact 
for the PCR lo work. This is important because DNA 
frOlll ancient remains is often severely damaged. 

So far, most researchers have concentrated on 
l~0 DNA found in mitochondria, which is much more 
abm•dant than the DNA in ce 11 nuc 1 e i . However, i t 
provides less genetic infonnation than nuclear ONA. 

Parham acknowledges that a single molecule of 
modern DNA from the end of s0111eone's finger could 
ruin their results, because it, loo, would be 
amplified. His team took extraordinary care to 
avoid this. 

The pattern of gene combinations he found 
indicates that the genes came frOlll ancient DNA: 
because ancient DNA is damaged, it is only possible 
to a~plify a continuous sequence of about 125 base 
pairs, whereas PCR allows amplification of much 
larger segments from modern DNA. Parham thinks that 
in time the problems of contamination will be 
overcome. (Source: New Scientist, 9 Harch lg9J) 

"Interpreter enzymes" 

The molecular units of genetic information 
contained within ONA are arranged in an extremely 
complex code. On their o•n, these individual 
cyphers do not make life possible. Life is only 
created when they are decoded - one by one - and 
translated into amino acids, the building blocks of 
which protein molecules are made. This translation 
process is carried out by special enzymes known as 
"interpreter enzymes". For a long time it wits a 
mystery how they were able to transfer the gcnet;c 
code so precisely. Now a Gottingen-based team led 
by Professor friedrich Cramer has discovered how 
these special enzymes function. The researchers 
found out that the enzymes not only simply tr~nslate 
the molecular code, but also check each "word" twice 
and correct errors in the process. They even appear 
to continue functioning perfectly during the 
biological aging process. The causes of aging, an 



area on which biochemists are currently carrying out 
intensive study, thus have to be sought elsewhere. 
for Friedrich Cramer interpreter enzymes represent 
an impressive example of the "complexity of ~ife". 
(Source: ~. December 1990) 

Hopes grow for "perfect" contraceptive 

The ideal contraceptive - one that never fails, 
lasts as long as a woman wants and has no side 
effects - could be ready for testing a1110ng women 
within a decade. A vaccine against pregnancy, based 
on proteins from the human egg or sperm, could 
eventually consign the contraceptive pill to the 
scrap heap. 

Trials of a potential birth control vaccine are 
already under way in Australia and India. ihis 
vaccine stimulates the production of antibodies 
against human chorionic gonadotrophin - a hormone 
proJuced during pregnancy. Blocking its action 
causes a failure of the embryo. "This could be 
considered a form of early abortion" says John Herr, 
a biologist at the University of Virginia. 

Herr is in the early stages of testing a 
vaccine based on a molecule called SP-10, found in 
the head of all sperm at a crucial stage in the 
maturation process. A woman immunised with SP-10 
should produce antibodies to the protein. The 
antibodies would then bind with sperm and prevent 
it from penetrating the egg membrane. The effect 
should last several years, or as long as there 
are enough antibodies circulating in the woman's 
body. 

!ferr and his colleagues in Virginia have 
isolated the protein in pigs and primates, and have 
identified the gene for the protein. With this 
information, the researchers can refine their 
vaccine by selecting tne part of the protein 
molecule that will work best. Large-scale trials on 
baboons this year will show if the vaccine makes the 
animals infertile and whether the effect wears off. 

Paul Primakoff ano Diana Hyles of the 
University of Connecticut Health Center are also 
working on a vaccine based on sperm. They have 
three candidate proteins, lJken from the surface of 
the sperm. One of these, called PH20, produces 
100 per cent infertility in both sexes of guinea 
pigs. The protein normally plays a part in the 
binding of the sperm to the zona pellucida. 
Unfortunately, injection of PH20 causes inflanwnation 
of the testes. 

At the Laboratory of Celhlar and Developmental 
Biology at the National In~titutes of Health in 
Bethesda, Haryland, researchers are investigating 
vaccines based on proteins from the egq. 
Jurrien Dean at the NIH is concentrating on proteins 
from the zona pellucida, the transparent "envelope" 
that surrounds the oocyte. Any of the three 
glycoproteins the zona is made of might make a good 
vaccine. 

Like the ·oerm protein~. these zona proteins 
are highly speL'fic, in this case occuring only in 
the zona pellucida. The genes which code for them 
are present only in growing oocytes. An immune 
response to these proteins should not have unwanted 
side effects in other parts of the body. 

All three proteins play some part in 
fertilization. Antibodies raised to zona proteins 
bind to the zona and effectively keep out sperm. 
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Unfortunately, while tests have shown that ani111als 
do make the antibodies, they smnetimes suffer frOlll 
an inflamation of the ovaries. The challenge is to 
separate the two responses: to find the part of the 
protein that triggers infertility without causing 
the disease. 

Tests of a vaccine based on the protein ZP3 
have been very successful in mice. Three-quarters 
of the mice immunised with the ZP3 protein beca111e 
infertile for many months, after which the 111ice were 
able to conceive and give birth. But the problem of 
infla111111ation of the ova~ies remains. 

Ken Tung, at the University of Washington, 
ana 1 ysed fragments of ZPJ and found that a tiny 
piece, made of eight a111ino acids, caused the 
inflammation. The challenge now is to design a 
vaccine that uses the part of the molecule causing 
infertility while excluding the part caus:ng 
disease. (Source: New Scientist, 2 Harch 1991) 

Humans will benefit from a little less mouse 

Scotgen, a company based in Aberdeen, claims to 
have broken new ground in third-generation antibody 
technology. Researchers there have built a 
"humanised antibody" and used it to treat a mouse 
suffering from respiratory syncytial virus (RSV). 
The techniques they used to make the antibody were 
pioneered by Greg Winter at the HRC Laboratory of 
Molecular Biology in Cambridge. 

frank Carr, director of research at Scotgen, 
explained that their "humanised" or "reshaped" 
antibody is almost entirely human. The only parts 
of it to come from a mouse are the coniplementarity 
determining r~gions (CORs) of what was once a 
complete lllQuse antibody. 

The researchers harvest the complete antibodies 
from mice previously inoculated with RSV, selecting 
those that bind most tightly to the virus. 

Humanised antibodies retain all the properties 
of ordinary human antibodies but have the aJded 
bonus of being able to recognize a new invader. To 
make them, researchers begin with the variable 
regions of a complete mouse antibody. first, they 
identify, copy and seq~ence the ONA in these 
regions. They then "fish out" the particular DNA 
sequences that code tor CDRs (CORs are the precise 
sites of an antibody that bind to binding regions 
called epitopes or. an antigen). Then they 
synthesise these regions of DNA in the laboratory. 

Next, they take the genes that code for human 
variable regions and graft the synthetic mouse ONA 
on to these genes. The grafting process is called 
site-directed mutagenesis, and leaves the 
rfsearchers with a human vari&ble reg1on 
"interdigitated" with the CORs of a mouse. 

The last step in re~uilding the antibody is to 
splice these reshaped variable regions on to human 
constant regions. The result is an antibody in the 
shape of the familiar "Y" that is almost entirely 
huma11. 

Such third-generation antibodies represent a 
considerable advance on second generation "chimaeric" 
antibodies. Researcl•er-: made these by copying 
entirP variable regions of the mouse antibody, then 
joining these to human constant regions. for 
therapy, such antibodies still contained too much 
111ouse. (Source: tfe~ .Si;ieo~st.. 9 February 1991 l 



~urch "' plpt genes 

Transgenic crops get a test in the wild 

A novel British research progranne called 
PROSAl10 - Planned Release of Selected and Hodified 
Organisms - has just produced its first batch of 
results on the ecological behaviour of a genetically 
manipulated variety of rape. As expected, the 
preli111inary data indicate that these plants do not 
outgrow their competitors in the wild, nor is there 
any evidence that they pass on their foreign genes 
to othP.r species. PROSAl10 is 111Jving on to test 
other crops with other foreign genes. If these 
results are as reassuring, scientists around the 
world will have solid evidence with which lo soothe 
fears. 

PROSAK> started life about three years ago in 
Britain's Departinent of Trade and Industry (DTI), 
which is responsible for encouraging biotechnology. 
It is designed to provide scientific data on the 
fate of both engineered plants and 111icrobes released 
into the enviromnent. The 111icrobial work is still 
finnly in the laboratory, but the plant progranne 
has just comple~ed its first full growing season. 

The basic plant experiment is being run by 
Hichael Crawley, a plant ecologist at Imperial 
College in london. It pits Westar, a standard 
agricultural variety of oil seed rape (Brassica 
napus ssp oleifera), against identical plants 
engineered for resistance to Basta, a herbicide, or 
kanamycin, an antibiotic. There are three sites: 
one in Scotland, one in Cornwall and one at I111perial 
College's country station in Berkshire, west of 
London. At each ~ite, transgenic seeds have been 
sown alongside control seeds in four habitats: wet 
and dry, sunny and shady. And at each habitat seeds 
were given full protection - spraying to eli111inate 
insect pests and fungal diseases, a fence to keep 
out larger herbivores, and cultivat.ion to remove 
plant competitors - or no protection, and all 
co111binations in between. 

This apparently complex experiment throws up an 
extremely simple conclusion: "Where you have got no 
cultivation and no fence, not a single seed sown, in 
a single site, in a single harbitat, reproduced." 
Cosseted in a field, rape reproduces beautifully. 
But outside those special circumstances it is a 
lousy competitor in any climate, and being 
transg~~ic is apparently no help. 

If the plant itself is safe, what about the 
foreign genes it carries? Could they be transferred 
to other species? Charlock (Sj11~~i.l...i!:J!e.'!l.is> is a 
close relative of rape, as black nightshade (~i!!.I!!!! 
olgr~~) is of potato; both are co111111on agricultural 
weeds that would pose an even greater problem if 
they picked up genes for herbicide resistance from 
their engineered relatives. Philip Dale, a plant 
geneticist and deputy head of brassica and oil seeds 
research at the Cambridge Laboratory of the AFRC's 
John Innes Centre for Plant Science Research in 
Norwich, is responsible for PROSAK>'s pollen 
programme. He said that after many thousands of 
laboratory crosses between engineered potatoes and 
their relatives "we have no evidence of any hybrid 
being produced". With brassicas, such as oil seed 
rape, the story is slightly different: "If you try 
very hard and use sophisticated techniques of 
culturing embryos and culturing ovaries, then you 
can make hybrids," Oale said. Himic nature more 
closely, putting oil seed rape plants ~nd charlock 
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plants next to each other and g1v1ng the111 the 
opportunity to cross pollinate, and they refuse. 
Hi-tech hJbridization, although highly artificial, 
allows Dale to assess the consequences of a cross in 
the unlikely event that one occurs. Hybrids "tend 
to be sterile". said Dale, "which is another barrier 
lo genetic spread". 

Although these first e·peri111ents proved henign, 
11Uch still needs to be done before releases bec11111e 
widely per111itted and acceptable. What happens, for 
exilllple, if you give plants resistance to insect 
predators. as many companies are trying to do? 
Based on experiinenls to date, Crawley does not 
anticipate 11Uch effect, because competition with 
other plants is by far the 110st important factor. 
Resistance to insect pests is unlikely to give 
engineered plants 111uch of an edge, but the 
experiinent is high on the list for next season. 

Other crops are bound to differ frOlll oil seed 
rape, perhaps in important ways. He hopes to 
exa111ine maize (Zea l!liJS) this year and sugar beet 
next, but at SOllll' stage the individual experi111ents 
~n particular crops with particular foreign genes 
are going to have to give way to general principles 
governing the safety of enviro11111ental releases. 
Although the current PROSAl10 progranne is due to end 
in 1992, SOllll' would be happy to see it extended, but 
only after a review of the effect PROSAl10 data has 
on regulators. (Extracted with per111ission frOll 
it.if~~~. Vol. 251, p. 878, by Jere11y Cherfas. 
Copyright by AAAS, 1991) 

Transgenic rice resists dwirf virus 

S11111it0110 Che11ical Co., Ltd., Osaka, and Kaoru 
furuzawa of Kyoto Univer~ity have developed a 
transgenic rice strain that is resistant to the rice 
dwarf virus (RDV). The tea111 isolated the gene 
encoding the viral-integ11111ent protein fr0tn an RDV 
strain, then introduced it into protoplasts of 
Japonica rice. Regenerated plantlets exhibited 
resistance to a virus challenge. S11111it01110 Chemical 
hopes to develop a c011111ercial strain of 
ROY-resistant rice for 111arketing in Taiwan, 
South-east Asia, and Okinawa and Kyushu where RDV is 
prevalent. (Source: tKGfiw Hill's Biotechnology 
NewswitCh, 4 February 1991) 

Protein protects bicterial DNA from UV lig'1t 

Scott C. Hohr, a chemist at Boston University, 
has solved the mystery of how bacter:al spores can 
sit in dry soil for over 60 years and then come to 
life when conditions ar~ conducive to growth. 
Previous work showed that bacteria in the early 
stages of sporulation produce large quantities of 
protP.ins called small acid-soluble spore proteins 
(SASPs), which seem to help protect ONA fro"' 
ultraviolet light. 

Mohr's research team showed that SASPs bind to 
ONA, unwinding it slightly. This changes the 
qeometry of the DNA's thymine pairs, leaving them 
relatively nonreactive to ultraviolet light. 
(Source: Genetic Engineering News, February 1991) 

Frozen plant tissue can be mide to grow again 

This technology was developed by researchers at 
the National Institute of Agrobiological Resources 
(Ministry of Agriculture, Forestry, and Fisheries), 
of Japan in a collaboration with scientists at Iwate 
University. 



They excised a five •illimetre piece of apple 
tree tissue called winter bud - which is formed at 
the tree's base in cold weather - and froze it in 
liquid nitrogen to -40•C. When defrosted, 
45-100 per cent of the winter buds re~nerated. 

There are well over 1,000 varieties of apple; 
preserving the entire gene pool would require a vast 
nUlllber of orchards. The freezing technology will 
greatly reduce efforts for ..anaging this gene pool. 
Further, raspberries and blueberries could be 
preserved using si•ilar 11ethods. The researchers 
are now working on improving regeneration rates and 
developing easier freezing 11ethods. (Source: 
Bio/Technology, Vol. 9, February 1991) 

Free genes for sweet potatoes 

One of the 110st important food crops in 
developing countries, the sweet potato, ..ay soon 
COllle in an insect-resistant variety - and at a 
reasonable cost. A teiPI of researchers frOll Britain 
and P~ru are atlempt•ng t~ transfer a gene fr1111 
cowpeas into sweet ~otatoes. For this biotechnology 
project - one of the •inority that ..ay truly benefit 
poorer countries - one of the collaborators, the 
Agricultural Genetics C011Pa~y (AGC) of Cambridge, 
has agreed to waive its patent rights to the cowpea 
gene for use in sweet potatoes. AGC waiving its 
rights means that anyone will be able to use the 
sweet potato technology. 

The sweet potato's susceptibility to insect 
damage can slash yields by up to 80 per cent. With 
98 per cent of the world's sweet potato crop grown 
in the developing regions and consumed locally, the 
key beneficiaries of the 110dified potatoes will be 
the fanners an' cons11111ers of the developing world. 
The growers will benefit frOll increased yields, 
lower input costs (in tenns of labour, insecticides 
and equipinent) and increased productivity and 
profi tabi 1i ty. 

With funds fr11111 the Ove~seas Developinent 
Administration, scientists at AGC, the University of 
Durhillll, and the International Potato Centre (CIP) in 
Lilla, will att~t to incorporate AGC's insect 
resistance gene, the cowpea trypsin inhibitor (CpTI) 
into the sweet potato. The gene p'events the 
breakdown of certain proteins in the digestive 
systetn of insects so that insect larvae are deprived 
of essential nutrients and die. 

Chetnical control of sweet potato pests has had 
varying degrees of success, with 111any chetnicals 
being too expensive, and conventional plant breeding 
has not been successful in producing high-yielding 
insect-resistant crops. 

Champions of the rights of developing nations 
welcOMed AGC's offer with the caveat that the patent 
systetn still favours the rights of richer nations 
and penalises poor nations. Oavid Cooper of Genetic 
Resources Action Internati~nal, based in Barcelona, 
pointed out that it was fan1ers in West Africa who 
first noted the resistance of SOMe varieties of 
cowpea lo insects and who nutured superior varieties 
that carried this characteristic. (Source: 
New Scie~ti.11. 16 February 1g91) 

~enc protects plants fr.!!!!!... tobacco !!!Osaic viJ:.11.l 

Research in viral diseases may lead to genetic 
alterations to fight fatal diseases. It now appears 
within the realm of r2allty that genes can be added 
to people that would make them resistant to lethal 
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viral illnesses. Progress has already been made 
with regard lo plant genetics. In a serendipitous 
discovery, a Cornell University researcher and a UK 
researcher found that a gene from tobacco 110saic 
virus guards tobacco plants frOll the disease when 
the gene is placed into tobacco cells. Research is 
under way to protect cucUllbers and peas with si•ilar 
11ethods. In ti11e, viral diseases .ay be avoided in 
other crops, livestock and pets, as well as humans. 
(Extracted fr011 The Economist, 25 January 1991) 

~~r~itl •rqtrs 1nd the single-celled 
organi Sii 

A tea111 of Canadian researchers has produced the 
first -olecular evidence that the world of 
single-celled algae is just about as C011Plex as it 
can be. By analysing sequences of certain ribosOllal 
genes, the researchers have de-onstrated that the 
single-celled alga Crypt011Qnas is the product of a 
union of two eukaryotic cells - that is, cells in 
which the genetic .aterial is packaged within nuclei. 

The de-onstration by Susan Douglas and her 
colleagues at the Institute of Marine Sciences in 
Halifax, Nova Scotia, that ~Jl!l!!l9i$ is built from 
two eukaryotic cells .akes unicellular life look yet 
-ore CCJmtPlicated. 

tryptOllQnas is an oddball of the unicellular 
world. Its cell not only contains chloroplasts with 
two different photosynthetic pig11ents, but sOlll!thing 
called a nucleomiorph as well. First discovered a 
quarter of a century ago, the nucleomiorph looks like 
a slilllled-down nucleus, and has been shown to 
contain both RNA and ONA. 

Not surprisingly, biologists have speculated 
that the nucleomiorph is the vestigial nucleus of a 
eukaryotic cell that beca-e incorporated within 
t.!JRtQl!Qnas early in evolutionary history. Until 
now. however, proof of the speculation has been 
lacking. 

Exploiting the power of the polymerase chain 
reaction (PCR) to pull out and 1111Plify •inuscule 
pieces of specific DNA frOlll Cl:IP~~ cells, 
Douglas and her colleagues were able lo sequence a 
ribos0111al gene, the so-called nuclear-type 
189 sub-unit. They discovered that, unlike llOSt 
organisms, which have only one such gene, 
t.rIP.~il.1 has two. Not only that, but the genes 
are distinctly different fr911 each other. 

One is of the kind nor111ally found in the nuclei 
of a photosynthetic group that includes certain 
green algae and land plants. The other is si•ilar 
to the ribosOllal gene of red algae, a more primitive 
group. 

The first of the two genes COlleS fr0111 the 
nucleus of ~J.l!l!l!l!!J.1, while the second is al!!!Ost 
certainly fr11111 the nucle01110rph, say Douglas and her 
colleagues. In which case, the early history of 
trIR~ involved two evolutionary events. 
First, a eukaryotic host incorporated a 
photosynthetic prokaryotic cell, fonning a pri•itive 
red alga. Then this red alga was incorporated into 
a different eukaryolic host, resulting in 
CrJ.PtOlllQnJJ as it is known today. (Source: 
~ew Scientist, 30 March 1991) 

llll!!Unitx Qtne transferrrd between plants 

Not only human beings and ani111als but also 
plants cope with viruses and bacteria by Means of a 



special i111Une syste111. I11111Une genes release 
substances which counteract a variety of 
disease-causing pathogens and in doing so often 
resort to SOiie amazing tricks. for example, if a 
leaf is infested by a fungus, SOiie plants 
i--ediately let all the cells surrounding it die, 
resulting in a brown circular stain. The pathogen 
can no longer spread and so literally starves to 
death. Se111etimes a proliferation of growth occurs 
in diseased areas, which in the co1•rse of ti11e, 
regenerates to forWt a "second plant". It 11Ust also 
be admitted, however, that in 11any cases the plant's 
i1911.1ne system fails, so that often only chemical 
pest control can help. However Bayer AG of 
Leverkusen have now succeeded in transferring an 
i111Une gene fr1111 one plant to another - fr1111 a 
peanut to a tobacco plant. This feat has already 
been crowned with success: the tobacco plant, which 
had been previously infected with grey scale, 
recovered fr1111 the fungus. This opens up new vistas 
for the scientists. In future, resistance genes, 
which fo"" part of the i1911.1ne genes, could be 
transferred to non-resistant plants. This would 
give the plants long-lasting protection against a 
particular pathogen. In addition to this cultivated 
plants could be given a kind of "chemical early 
warning system". To achieve this, the natural 
substances which activate the i191Une syste11s of 
cultivated plants, the elicitors, are being emulated 
in the chemistry laboratory. for the first time, 
one of these elicitors has now been isolated. This 
11eans that there is a chance that this substance 
could also be chewiically reproduced. The scientists 
hope that it would then be possible to give plants 
"an enviroftllt!ntally harwiless, life-saving advantage 
over the destructive gerwi". {Source: srn..t 
1991/Harch/April) 

Invest i ii!i.Qn__ll_ull!l!i xis in !!imeu ~n.U: 
Are extrachrl!!!OSOl!al factors asso~il~ with 
apQ!!ixis in the crucifer Arabis holboellii 
~ 

Ap011ixis gives rise to 110ther-like offspring, 
i.e. exact genetic copi~s of the mother plant. In 
contrast to hybrids they can be propagated and used 
in developing countries as well with stable yield. 
Being prote~ted by breeders' rights, even in 
industrial countries they offer econ011ic advantages. 
At present, the 1110st i11portant aspect of ap011ixis 
research is the atteinpt to introduce ap011ixis into 
sexual crop plants, especially those which cannot be 
111Ultiplicated vegetatively in large scales, e.g. 
cereals and other crop plants. This publication is 
the first of its kind to offer fundamental results 
for the hypothesis of cytoplasinatic genetics of 
ap0111ixis. 

Hodel plant for our experi•ents is ~!'.jl!.il 
!!ol~lll.Uii. which is a llletllber of the North-American­
Greenland crucifere. The feature ap0111ixis of 
A. holboellii is characterized by diplospory, 
pseudogainy and ~arthenogenesis. 

Regeneration of ~~i in tissue 
cultures leads to isogenic lines, which differ only 
in their capability to fonn ap0111ictic seeds. The 
use of intercalating substances is not necessary to 
induce this kind of somaclonal variation. 

The transfer of a hypothetical apomixis factor 
by grafting fern-leaved ~rl1Jj~i.._nJPU$. bearing a 
heterozygous •ar~er, on ~,___ho.lboellii did not 
succeed. 
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Electrophoretical separated undigested •tDNA 
(mitochondrial DNA) of S-plants (seed-borne plants) 
shows three extra bands of 3,0, 3,4 and 5,3 kb. 
G-plants (in tissue cultures regenerated plants) 
have no extra bands. The chemical nature of these 
bands and their connection between ap011ictic 
seed-for11ation has to be investigated. 

first SOUTHERN hybridizations with the •tDNA 
probes COXII. COXIII and atpA indicate no 
differences between S- and G-plants. 

The size of the •itochondrial genOllt! of 
A. holboellii is about 249 kb. 

Restriction fra91111nt analysis of •tDNA fr1111 
single plants shows differences between S- and 
G-plants whose connection between ap011ictic seed 
for11ation has to be examined. 

for further infor11ation contact: 
Hrs. Bettina lehnhardt, Institut fur 
Nutzpflanzenforschung, Albrecht-Thaer-Weg 5, 
D-1000 Berlin 33. 

New shuttle vector develQptd 

A collaboration between the National Institute 
of Agrobiological Resources of the Hinistry of 
Agr~culture, fisheries and forestry and Joachi• 
Hissing's group at WakSlliln Institute, Rutgers 
University has resulted in the development of a 
shuttle vector for use in plants, as announced at 
the annual meeting of the Japan Molecular Biology 
Society. 

The new vector is derived frOll a wheat virus, 
WDV. Genes responsible for the virus's replication 
have been isolated and connected with both a marker 
gene and genes needed for replication in Escherichia 
~i- This is the first shuttle vector for plants 
which can be 11anipulated in [. cgli to insert 
foreign genes and then transfer them into plant 
cells. The vector multi~lies in the plant cell, 
producing higher foreign-gene expression than 
conventional 11ethods. (Source: Big/Technology, 
Vol. 9, 1991) 

Yinl genes 

Hib acts agajnst Vl.V 

Tejin (Osaka, Japan) has isolated a human 
110noclonal antibody that acts against the chicken 
pox and herpes zoster (shingles) virus (VZV). The 
finn plans to proceed with safety and clinical tests 
as rapidly as possible. The antibody was produced 
by sti11Ulating human lymphatic tissue with gpIII 
antigen and polyethylene glycol to crossbreed with 
110use •yeloma cells P3U-1, to obtain a hybridoma 
strain (V3). The antibody has shown effectiveness 
of 127 times that of the VI antigen and 14,000 ti.,s 
that of human polyclonal antibody, and totally 
stopped infection spread in cultures. (Extracted 
fr0111 New Technglogy Japan, January 1991) 

Virus activation enz'(!!!t 

Shionogi (Osaka, Japan) is investigating a 
virus activation enz~ implicated in A-type 
influenza infection, with Professor Y. Nagai of 
Nagoya University. The activation enzyme appears to 
be identical to the chicken blood coagulation 
ractor Xa, and acts on a viral part co111110n to 



several virus strains. Si•ilarities of Factor Xa 
with human and cow gene structures lead researchers 
to believe the blood coagu1ation factor is involved 
in human influenza infecticns, and presents an 
opportunity to develop ther•~~utic measures. 
(Extracted from New Technology Japan, January 1991) 

Herpes virus linked to AIDS 

Infection with h11111an herpes virus-6 (HHV-6) 
appears to induce a class of T 1J91Phocytes to begin 
production of the cell surface antigen CD4, thus 
rendering the cells susceptible to infection with 
human i--.nodeficiency virus. A key ele91ent in the 
process ~y which HIV infects a cell is interaction 
between the viral envelope glycoprotein and the CD4 
;aolecule. T-cells that express CD4 but not the 
related antig~n CD8 (CD4+cD8-T-cells) are a 
principal target of HIV. TWG years ago, 
Robert C. Gallo, head of the laboratory of tU110ur 
cell biology of the National Cancer Institute, and 
colleagues proposed that HHV-6 was a co-factor in 
development of AIDS in people infected with HIV. 
The researchers have now shown that when T-cells 
that carry CD8 but not CD4 (CD4-CD8•T-cells) are 
infected with HHV-6, they begin to express CD4. 
Presumably, the herpes virus activates transcription 
of DNA that encodes CD4. This DNA is inactivated 
during llilluration of CD4-clJ8•T-cells. The 
research suggests yet another mechanis• by which HIV 
disrupts i.-une function: infection with HHV-6 
llilkes vulnerable a new subset of immune system 
cells, the CD4-CD8+ T-cells, to attack by HIV. 
The researchers say that other human herpes viruses 
appear not to exert this effect. (Reprinted with 
permission fro- Che11ical and Engineering News. 
11 February 1991, p. 16. Copyright (1991) American 
Chewiical Society) 

HIV-I-infected cells se~rete neurotoxins 

Human i1111Unodeficiency virus-1 causes 
neurologic da.age even though it does not directly 
infect neurons. Rather, the virus invades cells of 
the central nervous system known as 110nonuclear 
ph•9ocytes. Once these cells are infected, they 
begin releasing one or mere toxins that disrupt 
neurons and can even destroy them if the toxins are 
secreted in sufficient aMOunts, according to an 
in vitro study conducted at Baylor College of 
Hedicine in Houston. Although researchers 
Dana Giulian, Ken Vaca and Christine A. Noonan have 
not yet been able to identify the neurotoxins, 
se·1eral possibilities have been eli•inated, 
including gp120, the neurotoxic envelope 
glycoprotein of HIV-1. Experi~nts indicate the 
toxic agents are s111all (under 2000 daltons), 
heat-stable, prote~se-resistant 110lecules that act 
by way of ~~thyl-0-aspartate receptors. 
(Reprinted with perwiissior. fro-~~ 
~inerri!lSI~. 17 Oecetllber 1990. p. 15. 
Copyright (1990) Ainerican Chetnical Society) 

!!!l!J.d_-sprctr!I!!! HIV antibodies elicited 

In research that boosts hopes for a successful 
AIDS vaccine, scientists at Aepligen Corp. and 
Duke University have shown that antibodies produced 
against one strain of hUlllin i11111unodeficiency virus 
can neutralize the infectivity of divergent 
HIV strains. Repli~en's Kashi Javaherian and 
colleagues i""'unized guinea pigs with synthetic 
peptides consisting of sequences fr0111 what is known 
as the V1 l~ep of the HIV envelope glycoprotein. 
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Previous research had shown that this highly 
variable se91M!nt of the HIV env~lope glycoprotein 
contains the region llOSt c09m0nly recognizei by 
neutralizing antibodies. However. because it is so 
variable, 110st neutralizing antibodies are 
HIV-strain specific, which CCJ111Plicates efforts to 
develop a broadly protective subunit AIDS vaccine. 
The current work shows that two peptides fn1111 
divergent HIV strains. which share a c09m0n six 
amino acid sequence in the centre of the v31oop, 
elicit antibodies that ~re cross-neutralizing. The 
group reports that 60 p~r cent of 245 HIV isolates 
recently characterized contain the six illlino acid 
sequence, suggesting that a large percentage of HIV 
strains will be neutralized by antibodies that 
recognize this sequence. (Reprinted with permission 
fr.,. Che11ical and Enaincrri~g~. 17 December 1990, 
p. 15. Copyright (1991) Allerican Chemical Society) 

Susprct virus 

Scientists believe they have new evidence to 
strengthen a suspected link between Epstein-Barr 
virus and Hodgkin's disease, a cancer of the lJ91Ph 
nodes. Researchers in Birwingham and Aarhus in 
De...ark have found a protein called LHP, produced by 
the virus and thought to be involved in the cancer, 
in cells frOll about half of a SilllPle of 84 tU110urs 
fr09 patients with Hodgkin's disease. 

T~e finding suggests that vaccination against 
the virus •ight p~event at least s09t cases of 
Hodgkin's disease. (Source: Nfw Scientist, 
16 February 1991) 

Warfare in thr bodv 

Researchers at the Albert Einstein (ollege of 
Hedicine ir. New York and the ttax Planck Institute 
for Biology in Tubingen, Gerwany, have shown exactly 
how cells infected by virus particles signal to the 
i..une system that they are in trouble. The i--.ne 
system responos to viruses in two waves. In the 
early stages of infection, while virus particles 
float free in the bloodstrea-, they are latched onto 
by antibodies. The antibodies fasten onto specific 
proteins (called antigens) on the surfaces of virus 
particles. If the i-.une systewi has seen the virus 
before, then with a bit of luck there will be 
antibodies specific to its particular antigens 
around already, and the virus particles will be 
ca~ght before they can get into cells. Once the 
virus gets into the cells, it is hidden frOlll 
antibodies. The genes in the virus subvert the 
invaded cells and use thewi to inanufacture proteins 
which can be put together to inake 110re virus 
particles. 

Still, the in~aded cells llliy inanage to signal 
news of the incursion to the outside world and thus 
sUlllllOn the i11111Une systetn's second wave of defences. 
They do this by chopping up SOllle of the viral 
protein that they have been ordered to inake. Then 
they s-uggle the little snippets of protein, called 
peptides. onto their outside surfaces. There the 
peptides are displayed in a groove on the surface of 
the cell, a-ong the proteins of the inajor 
histoc()lllpatibility c0111Plex ('91C). These f'tiC 
proteins signal to the i11111Une cells which patrol the 
body - the T-ce11s - that the l'IK-bearing cell is on 
their side. The appearance of a foreign peptide in 
ainonq friendly f'ttC proteins rouses the ire of the 
ever-vigilant T-cells; they kill the cell, thus 
destro1ing the virus inside it. 



The researchers in New York and Tu'bingen. who 
published their results in ~~. have now shown 
exactly how infected cells chop up viral proteins 
into peptides of a specific size (eight or nine 
amino-acid subunits long) and smuggle them lo the 
surface. In the case of one of the viruses they 
studied. the influenza virus. they also showed that 
the peptide the cells chose to display provokes a 
strong response fr1111 the T-cells, and is COlmlOn to 
all strains of influenza. 

Or. Grada van Bleek, one of the researchers in 
New York. suggests that this peptide, selected by 
the body itself to sti1111late i1111Unity. •ight form 
the basis for a vaccine against all forms of 
influenza. But she warns that it will not be easy 
to make the vaccine. The peptide will need to be 
engineered into ttfC proteins. or the T-cells will 
ignore it. There are SOiie 150 different ttfC 
proteins, and no one knows how many of them would 
be required. Other peptides or proteins will be 
needed in order to goad the c-tibody army into 
action in support of the T-ce1I regiments. 

Nonetheless, such "cocktail" vaccines are 
worth striving for. Because each constituent 
protein would be genetically engineered, such 
vaccines would not have the occasional side-ef fecls 
of vaccines made frOll insufficiently weakened whole 
viruses. The challenge of making genetically 
engineered vaccines has proved far more formidable 
than was hoped in the early days. when all that 
seemed to be necessary was to reproduce one antigen 
fr011 each virus's surface. But bioengineers are 
learning fast how to •ix the cocktails of peptides 
that the im1111ne system craves. {Source: !hf 
EconQ!!ist. I December 1990) 

Luring i19Unity with a decoy 

California researchers are developing a method 
for making decoy viruses, exact replicas of viruses 
that look real on the outside but are lifeless 
inside. 

When the decoys are injected as vaccines, 
researchers say. the human body •ight be tricked 
into building particularly strong i111111.1nity against 
viral diseases. without running the risk of 
infection. 

The decoy technology is being tested in 
ani11141ls. said Dr. Nir kossovsky, an assistant 
professor of 111edicine at the University of 
California in Los Angeles who heads the research 
te.ui. The concept is described in the 
Decl!lllber 1990 ;ssue of The Journal of Applied 
Bi 0111C1teri a ls. 

The research pays close attention to the fact 
that the shape of a molecule determines its 
biological function and 111ay also lead to blood 
substitutes and novel drug delivery syste111s. 

The decoy research is just one exainple of an 
expanding effort to apply biotechnology to vaccine 
develop111ent. Current vaccines have •any drawbacks 
and SOlllf' viruses have been resistant to vaccine 
develop111ent. 

The idea for the decoy originated two years 
ago, Dr. kossovsky said, when a r.olleague returned 
from Japan with sa•ples of ultra-fine cera.ic 
partir.les and asked what •ight be done with them 
biologically. 
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Dr. kossovsky and his colleagues set about the 
problem of developing a viral decoy. A Toronto 
~OllPany. Diasyn Technolgies. provided venture 
capital for the project. 

For a delivery system or carrier. Dr. kossovsky 
chose ultrafine particles made of a cera111ic. tin 
oxide. For his first protein. Or. kossovsky chose a 
c~n CIJllPonent of blood. serum transferrin, 
instead of a viral coat protein. ti@ later placed 
coat proteins frOll the Epstein-Barr virus on 
deco!s· Both proteins naturally assemble a~ound the 
decoy, retaining the correct shape. 

A series of tests showed the decoy was 
biologically active. Dr. Kossovsky said. Results 
were described in the December article. 

A second phase of experiments has been 
CCJ11Pleted with Epstein-Barr viral proteins on a tin 
oxide carrier. The virus causes mononucleosis and 
two types of cancer. 

The results of the experiment, which 
Dr. Kossovsky said were •extremely encouraging." are 
being reviewed for publication in a scientific 
journal. (Extracted frOll Internttional Hertld 
Tribune, 25 April 1991) 

R«surch lnstrwcnhtian 

New llCl!brtne lipOSCJl!e 

A synthetic two-layer membrane lipOSOllle with 
transfection ability three times conventional 
liposomes has been developed by researchers at the 
Fukuoka Industrial Research Centre and Kyushu 
University in Japan. The new liposome has a 
structure p~rmitting te1111>erature range of o·c-so·c. 
as well as more efficient gene transfection to 
eukaryotic cells. The liposome method of DNA 
transfer into cultures is seen as the most 
convenient of the techniques available, requiring 
less instrumentation than others. (Extracted fr1111 
New Technology Japan, January 1991) 

Optics and antibodies 

Chemical sensors based on the highly specific 
bonding that occurs between antibodies and antigents 
are an emgerging technology that has yet to achieve 
widespread use in continuous 110nitoring. One 
problem is the bonding itself - highly specific but 
also effectively irreversible. This means sensors 
based on i1111111noassays are not very good for 
long-term, continuous measuretnents of chemicals. 

However, Steven Barnard and David Walt at 
Tufts University in Boston think they have found an 
answer: controlled-release polymers. They 
incorporated innunQchemical reagents into 
ethylencvinyl acetate polymer in a tiny reaction 
chainber on the end of an optical fibre. In this 
way. the i11111Unoassay was replenished continuously 
with new antibodies relased slowly from the polJlller 
inatrix. The reagents were labelled with fluorescent 
111arkers and optically excited via the fibre. through 
which their emission spectra were also measured to 
deter•ine the level of analyte. 

The Tufts team says a typical sensor can be 
designed to last 30 days. Although not all the 
problems have been worked out, the two scientists 
believe existin? i11111unoassays can be coupled to 
optical fibres 1n this way. "The •ost i11111ediate 



applications are likely to be in the 110nitoring of 
pollutants at toxic waite sites, groundwater 
aquifers, and agricultural areas whe~e there is 
pesticide runoff, since antibodies to these analytes 
are i,.coming available c~rcially." (Source: 
Chttaistry tnd Industry, 18 March 1991) 

Out of thin fir 

Scientists who study aeroponics, the growth of 
plant tissue or seeds in a nutrient-rich •ist 
without soil or water, can now get help from a 
device called the Histifier system. 

Developed by Bio Rational Technologies in Stow, 
Hass., but marketed by tfanostat Corp. in New York 
City, the system employs a horizontal growth chamber 
about the size of a household ultrasonic 
humidifier. A tube inside the c~amber evenly 
disperses nutrient •isl from •~ ultrasonic •isl 
generator over a perforated stainless steel tray. 

An electronic controller regulates the system's 
various settings. These include a control that 
determines fluid level in the •ist generator by 
regulating a peristaltic pump (which pumps fluid by 
waves of mechanical contractions along the tubing), 
a flOOM1eter that determines the rate of gas flow 
through the system, and a control for intermittent 
•ist generation. (Source: IEEE Spcctru11, 
January 1991) 

A new BIOTIN phosphora11iditc 

Cambridge Research Biochemicals announce the 
launch of a unique DNA Che11istry reagent for the 
5' biotinylation of oligonucleotides. 

The phosphora.idite Df1T-biotin-Cs-PA permits 
the synthesis of biotinylated oligonucleotides on 
the column, giving much higher yields than the 
cc..1Yentional off-collllllft procedure and with less 
hands on ti-. 

Soluble in acetonitrile the reagent can be used 
with normal synthesis protocols. Coupling yields 
are greater than 95 per cent, which in many 
applications allows the biotinylated oligonucleotide 
to be used without pu:·i f i cation. 

A key feature of the reagent is the 
dimethoxytrityl (Of1T) protecting group on the 
biotin, which accounts for its high solubility in 
acetonitrile. Ret110val of the DHT group, by the 
standard on-colU11111 detritylation procedure, provides 
a ready -thod of assessing the coupling yield. 

The biotinylated oligonucleotide can be used in 
111any applications, including dot blots. Southern 
blots, in-situ hybridisation and PCR. Reader 
Enquiry Service cards etc. should be addressed to: 
SilllOn Douglas, Senior Product Manager, Bioscience, 
Catnbridge Research Biochetnicals ltd., Gadbrook Park, 
Northwich, Cheshire, CW9 7RA - Tel.: (0606) 41100, 
rax: (0606) 49366. (Source: ~idgf Re~~~ 
liochC111icals Press Release) 

~~-l>tor.unor _urutioLH2Uin 
~RrJtd.lltl !Jl.n 

Kirin Brewery (Tokyo) has developed a new 
radial-flow bioreactor systPll! for protein 
•ass-production. In experi~nts with an 
erythropoietin IEPO) production systetn using Chinese 
ha•ster ovary cells, the new bioreactor has proven 
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stable up to 100 days, with 1,000-fold higher 
production efficiency than conventional methods. 

The radial-flow bioreactor utilizes multi-pore 
glass beads as a substrate for cell fixation. The 
bends - carrying cells at a density of 1.3 X 
10 cells per •1 - are packed in the core of the 
cylindrical t~. Culture -dium flows from the 
outer side of the cylinder into the core (thus the 
-dium flows in the reverse-radial direction). T~is 
system attains the highest known cell density with 
stable oxygen and nutrient supplies, resulting in 
high efficiency and stability. The c011pany airs to 
use this system to mass-produce EPO and other 
substances with important physiological activities. 
(Source: Bio Technology. Vol. 9, January 1991) 

Collaborttive pfct on DNA sequencing 

Los Ala-as National laboratory and life 
Technologies Inc., Gaithersburg, Md., have signed a 
collaborative agre111ent to develop a DNA ~equencing 
technique patented by lANl scientists. The 
technique involves use of an enzyme to mark DNA with 
four different fluorescent, base-specific tags. A 
second enzyme cleaves the labelled nucleic acid base 
pairs, which are then identified by fluorescence 
detection. According to lANL and Life Technologies, 
c~rcial DNA sequencing .,thods can handle only 
short fragments of about 500 base pairs. If the 
LANL technique proves successful, they say, it will 
be possible to sequenct fragments at least 100 ti.,s 
longer, and at faster rates. (Reprinted with 
permission from Cf!p_inl_i!!!l.~!:'glllttr!.!:'~$. 
25 March 1991, p. 17. Copyright (1991) American 
Chemical Society) 

Neural network identifies oligosacchtrides 

Neural network-based pattern r'cognition 
techniques can be used to identify ~ spectrJ 
of c011plex oligosaccharides, say Bernd 11eyer and 
colleagues at the University of Georgia. The 
oligosaccharide structures can be identified, in an 
average computer time of less than 0. 1 second, even 
if their spectra differ by only one glycosyl residue 
in 20. T~e work is especially iinpressive because 
Nl1R spectra of oligosaccharides contain overlapping 
signals frOll repetitive residues, making pattern 
recognition difficult. This type of part ia 11 y 
overlapping Nl1R spectr11111 is also typical of DNA, 
RNA, proteins, and o~her bi0110lecules, suggest•r.g 
the potential applicability of neural networks to 
spectral ide"tification of such structures. The 
advantages of neural networks over conventional 
spectroscopic library searchers, they say, are that 
they are faster and that they extract characteristic 
spectral difference information in an autmnatic 
fashion, instead of requiring prior definition of 
rules by scientists. (Reprinted with peniission 
from t~!ru.i1.1wttr!ng_~i. 4 February 1991, 
p. 24. Copyright (1991) ~rican Chemical Society) 

~ti.nLw! 

A si•pler kind of gen~ therapy 111ay be elbowing 
its way forward. Its proponents call it "gene 
therapeutics" to distinguish it frOlll conventioMl 
gene the,eaQy. It is now b•ing touted as the c0111ing 
way to treat Parkinsonis~ and coronary heart 
disease, as w•ll as qenetic diseases like 111Uscular 
dystrophy and cystic fibrosis. Its biggest 
potential r.ould b• in vaccination. 



Gene therapeutics was born when John Wolff of 
the Department of Hedical 8ioche91istry at Wisconsin 
University reported the discovery of somethir.g which 
at first he could not believe. What he found was 
that when he injected a si.,le solution of genes and 
water into 1111scle tissue. at least some of the genes 
were soaked up by the 1111scle cells and affected 
th.-. The genes did not need to be built into 
anything like a genetically engineered virus. Tests 
on •ice show.cf that genes injected into 1111scle in 
this way went on working for 110st of a 110use's 
lifeti-.e. And the level of expression could, it 
turned out, be ;_,roved with practice. 

The unexpected success of this technique (which 
was originally intended merely to help evaluate a 
110re elaborate one) quickly led to the idea of using 
injections of genes like an injection of an ordinary 
medicine. This is the direction being following by 
a Californian biotechnology c0111pany called Vical, 
which is working with Dr. Wolff. 

According to Philip felgner, director of the 
gene therapeutics division of Vical, the company has 
shown that reasonable levels of proteins will be 
produced by direct injections of genes into 1111scles; 
other laboratories have shown that other tissues are 
accessible to direct gene delivery too, including 
the brain and the endothelial cells that line blood 
vessels. The first hU11an tests of gene therapeutics 
will probably be for 1111scular dystrophy, now that 
the gene for dystrophine. the protein which is 
absent or defective in those affected by the 
disease, has been isolated. 

Several other conditions caused by defects that 
do not affect 1111scle itself •ight be treated by 
genes injected into 1111scle - for exilllflle, 
growth-hormone deficiency or haemophilia. 

Vaccines made frCMI genes, instead of in the 
usual way frOll whole virus particles or frCMI 
engineered viral proteins with no DNA, could have 
significant advantages. Vical's experiments have 
shown that when genes frCMI foreign organis•i are 
injected into 1111scle, they strongly sti1111late an 
i11m1Une response on the p~rt of T-cells. These ar~ 
the cells that directly attack and kill 
•icro-organisas infecting cells. They also 
sti11Ulate the i-.une syste91's other weapon, known as 
the antibody-111ediated i...une response. Vaccines 
that can provoke a T-cell attack as strongly as they 
can sti1111.1late an antibody--ediated response should 
have several uses. They could be 110re effective in 
i1191Unizing against parasitic diseases such as 
.alaria and against sa.e virus diseases. 

for now, the genes used in gene thereapeutics 
will have to be taken in injections, but s~ 
doctors think that the .eans will eventually be 
found to prepare genetic material so that it can 
withstand digestion and find its way fr09! the gut to 
the right part of the body. (Source: 
The EconQ!!ist, 16 February 1991) 

D. APPLICATIOllS 

H.!li.t_f_o_r_guick leprosy cui:e 

A ntw antibiotic pr0111ises to help cut the ti•e 
;t t~kes to treat leprosy fra. several ye~rs to just 
one -anth. The World Health Organization (WHO) will 
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test the drug this year in combination with existing 
drugs at several leprosy centres in Asit and 
Africa. If the trials prove successful the cost of 
treating leprosy will fall, reducing the burden on 
poor, developing cour.tries. 

The antibiotic, calle~ ofloxacin, has been 
prescribed for a wide range of bacterial infections 
since the •id-1980s. Now animal experiments have 
shown that it is also a potent killer of 
~cobtcteri1111 lceru, the organism that uuses 
leprosy. 

leprosy was incurable until the discovery of 
the drug dapsone in the 1940s. Dapsone is 
effective, safe and cheap, and when taken daily 
kills 99 per cent of ~~- The drawba'k is 
that dapsone is weak and acts slowly; it can take 
years to cure the disease. 

But by the •id-1970s. the shortcomings of 
dapsone ~re becoming even more serious. Studies 
began to show that 30 per cent of people with 
leprosy - in some areas. up to 70 per cent - were 
infected with strains of ff. leprae that were 
resistant to dapsone. Fortunately, researchers had 
by this time found other drugs that kill ff. lepr1e. 
notably rifampicin and clofazi•ine. 

In 1981, a WHO study group recOll9ended that 
people with leprosy be given rifilllfJicin and 
clofazi•ine to kill those bacterial cells that are 
resistant to dapsone. The strategy is called 
1111lti-drug therapy (ffDT). The three drugs kill 
bacteria in different ways, and no single bacterial 
strain is likely to be resistant to all three drugs. 

Of the three, rifilllflicin is the llOSt ~otent. 
The difference in potency is reflected in the time 
it takes for ffDT to work. People infected with 
rifilllflicin-susceptible bacteria can be cured in six 
months. Those infected with rifampicin-resistant 
strains respond to clofazi•ine and dapsone but. 
because those drugs act 11e>re slowly, their treatment 
can stretch to two or three years. 

Ofloxacin is al,.,.st as effective as rifampicin 
in killing the leprosy Jacteri1111, according to 
Jacques Grosset and his colleagues at the 
Pitie-Salpetriere Hospital in Paris, who carried out 
clinical trials. The drug works by disrupting the 
activity of an enzyme in the bacteri1111 called 
gyrase. Gyrase cuts ONA at particular points so 
that it is able to uncoil to be replicated or 
transcribed . 

The WHO now wants to test a cOlllbination of 
dapsone, rifampicin and ofloxacin in ffDT in several 
countries. (Source: New Scientist, 16 ffarch 1991) 

Reports of !l!OSGuitos 1nd coconut1 

In Li-a, Peru, a research tea111 headed by 
~icrobiologist Pal•ira Ventosilla, has developed an 
innovative approach to •alaria control that is 
cheap, safe, and grows virtually beside the larvae's 
breeding ground. 

In a study supported by IORC, researchers at 
the Alexander von Huinboldt Tropical Hedicine 
Institute discovered that coconuts are the perfect 
incubator for a bacteria that kills -asquito larvae. 

The bacteria Ventosilla used in the projert -
ltKi U.11.1.... thuri ngi.fn.sis. var i.lll..t.l.c.rllis H-14 - known 
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as Bti, has ~en around for a long time. It was 
discovered al11e>st 20 years ago by Israeli scientists 
who noticed a large number of 11e>squilo larvae dead 
in certain ponds. On analysis of the pond water, 
they isolated the Bti spore. 

It is a perfect insecticide ~cause it is 
deadly to 110squitos and blackflies, but harmless to 
livestock and h~~ns. During the first l~ree of the 
larv•es' four stages of development, they eat the 
bacteria along with algae. The Bti then eats away 
the larvae's stOllilch lining, killing them. 

But, up until now, developin~ countries have 
been slow to use the bacteria because of its 
commercial cost. 

Hoping to overcOlle the financial barrier, the 
Peruvian research team in 1988 began trying lo 
multiply the Bli spore by fer.enling it with various 
locally grown produce. Because fermentation is a 
COllmllln practice in Peru, the researchers thought it 
would be relatively easy to teach the technology to 
vi 11 agers, if i l worked. 

Their research soon showed that coconuts were 
the best option. At ro1111 temperature, Bti spores 
added lo coconut waler in petri dishes 911.1ltiplied 
fr1111 100 spores per •l to a maximum 100,000,000 
spores per •l in 3 days. Doing the same experiment, 
but injecting the bacteria by pipette into whole 
coconuts, 100 spores multiplied to a respectable 
1,000,006 spores. 

Just as Venlosilla was reaching these 
conclusions, a colleague sent her a research paper 
fr1111 New Zealand that reinforced her results. 
Written by C.N. Chilcott. the paper discussed the 
effectiveness of coconut water as a medium for 
growing Bti spore. 

With IDRC support, Ventosilla and Peruvian 
entOllOlogist Enrique Perez look the new technology 
out to two northern COllmllnities for field studies -
furimaguas, in the jungle region, and Huan in the 
coastal area. 

In field tests around Yuri-aguas, Ventosilla's 
teain found that after a single application of 
Bti-filled coconuts. the bacteria lived up to 
18 days. It killed virtually all the 110squito 
larvae and slopp~d further larval growth for up to 
45 days. 

Having proven its effectiveness, Ventosilla now 
wants lo take the technology into a village to see 
how effectively villagers would use it independently. 

The research tea• has developed a Bti kit that 
villagers with only •iniinal instruction can use. It 
contains a plastic bag full of swabs doused in Bti 
and cotton plugs. The villager inserts one swab 
into each coconut through a hole drilled at the top 
and plugs it with cotton. After the coconuts have 
fennented 2-3 days, depending on their size and the 
local trtnPerature, the villager would take the 
coconuts lo a nearby pond, break open the fruit over 
the water and throw it all in. 

A typically sized pond needs 2-l coconuts for 
one treatment, said Ventosilla. 

Although the technolo9y sounds simple, the 
biologist said she knows that technology transferred 
to the village level can fail very easily. She 

recenl~y applied to IDRC for a second grant lo 
support a 30...-onth village project to help in the 
study of the village's socioecon1111ic dynamics. 

But the project will only work if they train 
villagers who are interested in participating and 
lake on the responsibility lo complete the work, she 
said. Venlosilla would eventually like to leach the 
technology to c1111m1Unity health workers who could 
train a wider audience. 

The magic of the project, is that any country 
that has coconuts can use it, said Ventosilla. 

Innovative malaria research is happening in 
ether Latin Ar.erican countries. In Brazil, 
researchers are testing different snails as possible 
larval predators and, in ColOllbia, fish are ~ing 
introduced into ponds for the same purpose. 

The researchers also took the first steps 
toward creating an information-exchange network 
within Latin America on malaria research. further 
information fr1111: Blga. Pal•ira Ventosilla L., 
Invesligadora Asociada, Inslilulo de ttedicina 
Tropical, Alexander von Humboldt, Universidad 
Peruana, Cayetano, Heredia, A.P. 5045, Lima 100, 
~eru Telf: 823401; fax: 5114-823404. 

Dragonflies help lo defe1t dengue fever 

Researchers in Myanmar (formerly Burma) and 
Britain have devised an ingenious and highly 
effective method of dealing with the 11e>squito that 
carries the serious viral disease dengue 
haemorrhagic fever. The method relies on dragonfly 
larvae, which consume larval 11e>squitoes. 

Dengue haemorrhagic fever is characterized by 
prostration, shock and, in SOiie cases, death. The 
carrier of the virus is the 110squilo ~~~. 
whose larvae, like those of other 11e>squiloes, are 
water dwellers. ~R.li likes small receptacles 
of water, and it has been quick lo exploit 
opportunities offered by humans. 

People in Hyanmar store waler intended for 
washing or cooking in "pegu jars". In an urban 
area, such as Yangon (Rangoon), about 98 per cent of 
all the larvae live in such domestic water 
containers. 

People are understandably reluctant to treat 
their waler supply with i~seclicides, so any other 
11elhod of suppressing the 110squiloes has 
considerable appeal. Observations inade by chance 
during the course of other work suggested that 
dragonfly larvae were ideally suited for this lllOSt 
important of tasks. 

With this in •ind, Anthony Sebastian, 
Hyint Hyint Sein and Hyal Hyat Thu of the Hinistry 
of llealth, Hyanmar, decided to put the dragonf1 Jes 
through their paces in a field trial in Yangon. 
With the cooperation of 2,200 local residents, the 
teillll added four larvae of the dragonrly Criu.2.tht!!_i_~ 
ur:~!J ia to al 1 the ~jor water containers within a 
study area of 0.02 square kil0111Ctres. Over a period 
of se·,erill months, the tea• ,qde regular checks on 
the number of mosquito l~rvae and adults. An 
untreated area two kil0111etres away provided a 
baseline for COtllparison. 

Within a month, the nUlllber of larvae fell by as 
much as 96 per cent. In general, people preferred 



the amiable predator to the ill-smelling pesticide 
they would otherwise have been obliged to use. 
Their cooperation. say the scientists. played a 
central part in the success of the test. 

The tea11"s result augurs well for control of 
dengue haemorrhagic fever in particul~r and for 
biological control in general. 

A numiber ~f circumstances combined to create 
this favourable outcome. notably the specialized 
bree~ing habits of ~C!l!l!ti. the participation of 
the local people and the ready availability of a 
suitable predator. Applying the technique on a wide 
scale - where suitable conditions exist - should not 
present insuperable probleins. 

A. 1:yxpli is a major scourge of mankind - it 
carries y~low fever as well as dengue - so the new 
technique could have 1111ch to offer across the 
world. (Source: New Scientist. 27 April 1991) 

Ul_e of defensins in new antibiotics 

Defensins, antibiotics produced by i.-une cells 
called neutrophils, could be i•itated for a new 
family of antibiotics. Dr. Robert I. Lehrer of the 
University of California (Los Angeles) says that it 
is amazing that researchers are just now starting to 
study defensins, which have a critical role in the 
body's ilNl\Jne syste111. Purified samples of defensins 
can destroy pathogens including bacteria. fungi and 
viruses al1110st instantly. Dr. "ichael E. Selsted of 
the University of California (Irvine) says the 
defensins may be effective against the Cr.IJ!l~(!)tt..lli 
!!f2!JLl"!!il!!l fungus that is a major cause of death in 
AIDS patients. 

Bone marrow produces SIMM! 100 billion 
neutrophils each day. They congregate quickly 
around an infection, and neutrophi1s are the basic 
ingredient of pus that forwts around wounds. 
Neutrophils can kill in two ways: with hydrogen 
peroxide and chloride bleach or by piercing the 
bacterial llelllbrane. Researchers 11Ust now deteniine 
how to mass produce defensins. (Extracted fr0111 
New York Ti~. 26 February 1991) 

~1lis• toxin in neurQ!!Uscular treat!!!fnt 

The botulis• toxin can be used to treat 
neur0111Uscular disorders. Botulinum, produced by 
CJ.O$\.rJ(lijl!Lt!~11liml!t. has now been used to treat 
muscular spasms in the eyes, face, throat, limbs and 
torso. The toxin is produced for medicinal use by 
the University of Wisconsin-Madison food Research 
Institute. The bacteri11111 produces seven 
neurotoxins, but Type A has been most used and 
researched. The protein has three regions: one 
targets a muscle nerve ending, one helps the toxin 
enter the cell, and another blocks the release of 
acetylcholine from nerve cells. Type A toxin (in 
minute quantities) can effectively treat excessive 
muscle contractions characteristics of dystoni~~­
Doses are generally 0.1-0.5 nanograms. 
(16 nanograms are needed to produce mild botulism 
poisoning). 

Allergan ts the only firm mar~~ting Type A 
botulinum toxin in the US. It is seeking FDA 
approval for new indications for the compound, but 
it will not specify what they are. An NIH panel has 
agreed that the loxin is safe and effective for 
treating spasmod:c torticollis, oromandibular 
dystonia, and ;.dductor spasmodic dysphonia. Many 
conditions that could be treated with botuli"um have 
no other effective treatment. Tinkering with the 
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1110lecule may further illlflrove its effectiveness as a 
medicine. (Extracted from Science News. 
19 January 1991) 

Jtabs in future llfdical applications 

Although monoclonal antibodies have not found 
-edical applications in the 1980s, their usefulness 
could greatly increase in the 1990s. Antibodies 
produced ~y 8 lymphocytes attach to antigens and 
mark them so that other cells can attack the 
invader. When monoclonal techniques were discovered 
in the •id-1970s, it was thought that they would 
hold the key to treating all sorts of diseases. 
including cancer. In practice, monoclonals have not 
yet been very useful, since they are generally made 
as hybrids of 110use and human proteins, and are 
attacked by the i.-une system. Hiking purely human 
monoclonals has b~ very difficult. Scotgen. an 
offshoot of the ~ical Research Council (~(). has 
created a humanized antibody effective against 
respiratory syncytial virus (RSV), a major 
respiratory illness in children. Cetus (US) has now 
patented another innovation pioneered by Greg Winter 
at ~C. in which polymerase chain reaction (P(R) is 
used to reproduce the DNA for an antibody so that it 
can be inserted into bacteria for mass production. 
The light chain of antibodi~s can also bind to 
target antigens without the presence of the heavy 
chain, and this finding •ight allow the preparation 
of •ini antibodies that could penetrate tumours. 
Another technique being tested is that of inserting 
antibody-producing genes into the embryos of animals 
such as sheep, so that the fully-grown animals will 
secrete the antibodies in their •ilk. 

The top seven US biotechnology CCJlllPanies in 
198~ spent $443 •ill ion on monoclonals research. 
C2ntocor focuses entirely on monoclonals, and has 18 
in clinical trials. The only 110noclonal 
antibody-based drug on the market, however, is Ortho 
Biotech's OKTJ to prevent organ transplant 
rejection. Monoclonals to treat septi~ shock are 
being developed, as are monoclonals to treat AIDS. 
John Savin of the Centre for Exploitation of Science 
an1 Technology points out that tn0noclonals will not 
be •ble to compete against antibiotics, which cost 
far less, but that monoclonals will be valuable for 
combating viruses, for which no other drugs are 
effective. SIMM! 1110noclonal anticancer drugs eiqht 
also be available in the •id-1990s. (Extracted fra. 
New Scientist, g February 1991) 

F o 11 ow-up therapx anti body test 

An antibody test is being developed that could 
determine when breast cancer patients need follow-up 
therapy. Researchers at the llllJlerial Cancer 
Research Fund Laboratory at Hammersmith Hospital say 
there is a protein that is present in high levels in 
wo•en likely to relapse even after a cancer is 
surgically reinoved. The protein is produced by the 
gene c-erbB-2. It probably is a receptor for a 
growth factor. Malignant cells have twenty times as 
much of the protein as benign cells. Normal cells 
that are made to produce the protein are able to 
induce cancer in •ice. The protein may help 
surgeons decide which patients will need follow-up 
chemotherapy. (Extracted from N~w Stientist. 
19 January 1991) 

tt1t!._ti:i..i.LirulinilLrt.d.11rtiJlr1. !!' !fHt~..i ! rom 
lat.UriJLin.(e.t.t.i.im.s 

Centocor's Centoxin human 1110noclonal antibody 
is said to reduce deaths from a t1pe of bacterial 
infection. An important clinical trial indicates 



the antibody lowered death rates from what i~ 
referred to as gr~negative bacteria, a virulent 
kind of bacterial infection. The death rate 
reductions vary from 30 to 49 per cent. The 
antibody, still in its experimental stage. is 
intended to forestall shock and death rrom 
bactere-ia, conmonly ~nown as "blood poisoning". 
The Centoxin obliterates bacterial toxin that is 
released in the blood ~treaa by gr~egative 
bacteria. Analysts say the antibody is a 111ajor 
achieve-ent for Centocor. Around 100,000-300,000 
people are thought to be victi•s of gr~egative 
bactere-ia annually, leading to deaths ranging from 
30,000 to 100,000. (Extracted from Wall Street 
Journal. 14 February 1991) 

Plastic "dipstick" cuts cost of HIV testing 

A piece of plastic the shape of a cOlllb and the 
size of a credit card co~ld cut the spread of AIDS 
by blood transfusion in developing countries. It is 
a reliable "dipstick" test for antibodies to HIV and 
costs one-eighth the price of the most widely used 
existing test and takes just a fraction of the time 
to perform. 

The test has been developed by Hilton Tam of 
the Progra11me for Appropriate Technology in Health 
in Seattle, Washington, with runding from the 
International Development Research Centre in Ottawa, 
Canada. The other 111ajor sponsor was the Ror.kefeller 
foundation based in the US. 

The widely used ELISA tests for HIV antibodies. 
CClll90n in the developed vorld, can be used only at 
the highest level of health care in developing 
countries. says Don de Savigny of the IDRC. 

The new test is for HIV-I, the virus that 
causes most of the world's cases of AIDS. HIV-2, a 
related virus that causes i11111t1ne deficiencies, is 
found 111ainly in West Africa with a few s.all pockets 
occurring in Europe and the US. 

Unlike the lLISA test, the HIV dipstick test 
does not need a laboratory, refrigeration or even a 
~pecially trained technician. At the bottom of each 
tooth of the comb-shaped plastic strip there are 
spots of a synthetic peptide that •i•ics part of a 
protein from HIV-I known as gp41. Analysts dip the 
strip into a blood sa111ple for 10 •inutes. If 
antibodies to HIV are present. they -..i 11 bind to the 
peptide. 

The strip is washed briefly then put into a 
solution kno-..n as a signal reagent. Particles in 
the solution stick to any antibodies to HIV, and 
turn the dots red. The health-care -..orker just 
needs to look for the red dot. If the dot appears, 
the blood is not considered safe for transfusion. 

The dipstick test takes about 20 •inutes, and 
is expected to cost less than 25 cents a test. The 
ELISA test takes fr0111 2 to 4 hours. ar.d costs at 
least $2, but the two tests are clai111ed to be 
equally reliable. 

The World Health Organization Global Progra~ 
on AIDS carried out a laboratory assess111ent of the 
dipstick test. The WHO tested 44q blood sa111ples 
frOlll Africa, South A111erica and Europe, of which 200 
-..ere positive. The dipstir.k test results were 
COlllJlarable to the ELISA tests on the sa'lle 
speci•ens. The test recognizes different strains of 
HIV-I frOlll different parts of the -..orld because the 
pepli de is taken f rOlll an outer prote i 11 of the virus 
that is c~on to al I kno-..n strains. 
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Tam is currently attempting to expand the 
capacity of the dipstick test to pick up HIV-2 and 
hepatitis B. Meanwhile de Savigny and the IDRC are 
trying to develop the technology so that developing 
countries ca11 produce the test th'91selves. 
(Source: New Scientist. 9 Karch 1991) 

JrQ~- "..llit!.r~.nvld help th.iltUH!!tlit 
sufferers 

Chemists 111ay soon have a way to help children 
with the fatal genetic disorder thalassae-ia. They 
have synthesized a compound which efftctively "llOps 
up" excess iron in the body. A side effect of the 
treatment for thalassaemia - frequent blood 
transfusions - is that iron builds up to dangerous 
levels in the body. 

Arthur Hartell and Ramunas Hotekaitis of the 
Texas A&H University and H.J. Welch of Washington 
University in St. Louis, Missouri, have made a 
COlllpound that binds tightly to iron, and iron 
alone. They say it could be used as prototype for 
a new and effective drug. 

Each year, almost 100,000 babies are born -..ith 
thalassaemia, also known as Cooley's anae-ia. The 
disease occurs .ainly in the Hiddle East. India and 
South-East Asia. World-wide, 100 •ill ion people may 
carry the faulty gene. 

Until scientists find a genetic cure for the 
disease, the toxic effects of transfusion therapy 
must be counteracted with drugs that can soak up 
iron. for the past 20 years, 110st of these drugs 
have been based on siderophores, c911Pounds that 
are produced by certain kinds of bacteria and 
fungi. 

Micro-organisms use siderophores to help the11 
"scavenge" iron frOlll their surroundings. These 
natural c911Pounds are part of a larger class of 
C0111pounds, called "111etal chelators", which trap the 
metal ions between chemical groups by acting like a 
crab's pincers. 

So far, the only drug that efficiently 
counteracts iron overload in thalassae-ics 
undergoing transfusion therapy has been the 
siderophore, desferrioxainine. But to -..ork properly, 
it must be injected over a 10-hour period up to six 
ti111es a week, ..aking it a very i111practical drug. 

And this is not the only disadvantage of the 
siderophore-based druqs. Because SOlllC scavenge 
other essential metal ions, such a~ copper and zinc, 
from the body's fluids, they are highly toxic. 

Hartel! and Hotekaitis's ca-pound binds to 
iron far 1110re tightly than even the stron9est 
siderophore. a c911Pound called enterobact1n. And 
it does it at the levels of aridity found in the 
body. The c0111pound, called "'~t!'..2'"-tris-{3-hydroxy-
6-411ethyl-2-111ethyl-pyridyl )-l ,4, 7-triazacyclononane, 
also has the advantage of being soluble in 
-..ater. 

Iron chelators •ight even save people -..ho are 
exposed to dangerous levels ~f radioactive 
plutoniU111. Hetal chelators discri•inate bet-..een 
•etal io"s on the basis of a property of the inn 
kno"'" as its charge to size ratio. Because iron 
(l+) and plutoniUlll (4+) ions have very si•il~r 
ratios, ~etal chelators cannot tell the difference. 
A r.helator that can scavenge iron could just as 
easily be used to scavenge plutoniU111 in the body. 
(Source: New Scientist. 2 February 1991) 



Amc!tn to launch second biotechnology product 

Allgen has received FDA approval for the 
11anufacture a~d 11arketing of its recOlllbinant 
granulocyte colony-sti11Ulating factor (G-CSF). which 
pr0110tes the production of infection-fighting white 
blood cells called neutrophils. G-CSF has been 
approved for use in treating lov white blood cell 
count, or neutropenia. associated with cancer 
therapy - a US 11arket expected to be worth nearly 
$400 eillion by 1994. This will be the second 
product for the Thousand Oaks, C~lifornia-based 
biophar11aceutical C0111pany, which currently 11arkets 
erythropoietin, a red blood cell sti11Ulant. In 
1990, Amgen had product sales of 110re than 
$280 •ill ion. (Reprinted with permission fr0tr 
"1-f!!!i.t.iLamL~gi.nu.dna News. 25 February 1991. 
p. 9. Copyright (1991). Allerican Che11ical 
Society) 

Genentech halts study 

Discouraged by initial clinical studies, 
Genentech has halted trials of CD4-lgG as a 
stand-alone therapy for HIV-infected adults. The 
company now plans to test the drug's ability to 
prevent trans•ission of the AIDS virus from infected 
110thers to the foetus. 

RecOlllbinant CD4-lgG is based on a synthetic 
copy of the h11111an cell target site for HIV. 
Genentech scientists then added on a h11111an antibody, 
in hopes of boosting the active i11111Une response. 

After the establist.ent of a special fund for 
CD4 research, Genentech launched initial clinical 
studies in 1989. However, the ca.pany reports that 
AIDS patients "have not shown consistent clinical 
i111Prove111ents" during phase I trials of soluble CD4 
and CD4-IgG. 

Genentech says that animal studies confinn 
placental transfer of CD4-IgG, and initial hUlllin 
safety tests in newborns are already under way. 
(Sourr.e: Chemistry and Industry, 4 February 1991) 

Innvnex gets FDA's approval on CSF 

l11111Unex (Seattle) and Hoechst-Roussel 
Phannaceutical (S11111erville, NJ) - the drug unit of 
Hoechst Celanese - have received US Food and Drug 
Administration approval to market granuiocyte 
macrophage colony-stimulating factor (GH-CSF) for 
use in bone 111arrow transplant patients. The drug 
speeds growth of white blood cells, reducing risk of 
serious infections. Hoechst-Roussel and I11111Unex, 
which collaborated on the ~CSF development, will 
111arket the product separately in the US. less than 
a month ago, FDA approved a related compound -
granulocyte colony-stimulating factor (G-CSF) -
developed by Alngen (Thousand Oaks, CA) for reducing 
infection risk in patients undergoing chl!lllOtherapy. 
Schering-Plough (Hadison, NJ) and Sandoz 
Phar111aceuticals (East Hanover, NJ) are also working 
on a ~CSF product. (Source: Chemical W.t..e.I!., 
13 March 19CJ1) 

Biocjne plans US trials for two AIDS vaccines 

Biocine, The Ciba-Geigy/Chiron vaccine joint 
venture. is planning two trials for potential AIDS 
vaccines this year. The first involves a potential 
therapeutic, while the second, planned for later in 
the yf1r. will use a more conventional v~ccine 
approach. 
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The US/Swiss joint venture is developing a 
range of recOlllbinant vaccines that use a novel 
adjuvant developed by Ciba-Geigy scientists in 
Basel. This adjuvant is believed to be capable of 
helping sti11Ulate i111111.1ne responses in sufferers of 
herpes, hepatitis C and cytOllegalovirus. 

The two AIDS vaccfoes to undergo t.rials this 
year both use adjuvants. The first vaccine uses the 
non-glycosylated fol"lll of the HIV surface protein, 
gpl20 cOlllbined with the Ciba-Geigy adjuvant HTP. 
Biocine scientists believe the vaccine will 
sti11Ulate the cell..-ediated response. 

Trials with a less potent for11 of the adjuvant 
two years ago dt!lllOnstrated that the vaccine can 
sti11Ulate the cell..-ediated response. In the new 
trial, healthy patients will be tested with the new 
version. 

"Once the safety and efficacy t· sti11Ulate the 
innune response has been established ..e will test in 
AIDS patients", according to a Biocine spokes111an. 
Such a trial could be started as early as mid-1991. 

A 110re conventional preventative vaccine is to 
be tested at the end of the year. Biocine will use 
a vaccine composed of the HTP adjuvant plus a 
natural fonn of the HIV surface protein gpl20. This 
version should sti11Ulate the antibody response. 
(Source: European Chemical News, 31 December 1990/ 
7 January 1991) 

AIDS inhibitor 

Boehringer Ingelheie, in conjunction with 
scientists at the University of Massachusetts 
Medical School, has synthesised an inhibitor of the 
AIDS virus. 

The drug, BI-RG-587, blocks the HIV-1 reverse 
transcriptase enzyine and is claimed to have a very 
high therapeutic index with no cytotoxic effects on 
hUlllin bone marrow. 

Boehringer intends filing a treatment 
lnvestigational New Drug (IND) application with the 
FDA in the USA soon. (Source: HinJlfacturing 
Chemist, February 1991) 

Another source for OHA found 

Researchers at the Saga•i Chemical Research 
Centre in Japan have found relatively high levels of 
docasahexaenoic acid (DHA) stored behind the eyes of 
tuna and bonito fish. DHA, a fatty acid, is thought 
to inhibit the coagulation of platelets and prevent 
thrombosis. It was previously only found in sardine 
oil, and the research group says the discovery could 
lead to a supply of less costly, high-purity DHA. 
(Source: E.lmlpean Chni..ill!'e~:i. 14 January 1991) 

RecQ!!!bjnant cl~g protein passes trt1!.l 

An international clinical study of recombinant 
blood clotting factor VIII in 107 haemophiliac\ 
indicates that the genetically engineered material 
is at least a$ effective as protein isolated from 
blood plasma. This result will help pave th~ way 
for approval by the Food and Drug Administration of 
a haemophilia therapy free of risk of contamination 
by AIDS or hepatitis viruses. 

Factor VIII is one of 17 components of the 
cascade of reactions that forms the insoluble, 



crosslinked fibrin of a blood clot. t1ore than 
10,000 Alllericans have such a severe inborn 
deficiency of factor VIII (called haetn0philia Al as 
to need injections of it to control bleeding. A few 
thousand others have severe deficiency of factor IX 
(haetn0philia Bl. 

The study was done by the RecOlllbinant 
F,ctor VIII Study Group, a consorti11111 of 40 
. vestigators at 19 111edical centres in the US, 
Canada, UK, Gennany, Italy. and Japan. They found 
t:1at recOlllbinant protein had a half-life at least as 
long as plas111a-derived protein. Patients also 
treated themselves successfully at hOllle. 
RecOllbinant factor VIII effectively controlled 
bleeding during surgical procedures, and very few 
patients developed antibodies against factor VIII. 
(Extracted with pe1111ission frOlll ~~irul 
~inttr.iMJ!r!!l, 7 January 1991, p. 8, by 
Stephen Stinson. Copyright 1991 Alllerican Chemical 
Society) 

Blood clot drug approved by FDA 

The US Food and Drug Administration has given 
its approval to a new purified blood clotting agent 
for people who suffer frOlll haemophilia B. 

The newly approved product is called 
Coagulation Factor IX (HUlllCln), and is an extract of 
hur.an plasma. It was developed and will be marketed 
by Alpha Therapeutics Corporation. 

The product will be marketed as a dry 
concentrate, to be reconstituted with sterile water 
and administer·ed intravenously. It can be used in 
treatinent and prevention of bleeding episodes, which 
can be caused by accidental cuts, abrasions and 
bruising. 

It can also be administered prophylactically to 
prevent uncontrolled haemorrhage in haemophilia 
patients undergoing surgery. 

Haemophilia B, also known as Christmas Disease, 
is incurable and affects approximately 2,800 
Americans, FDA says. 

In clinical trials of the new product, a total 
of 11 patients received 115 infusions of the new 
factor IX, and no adverse reactions were reported. 
(Extracted from Cht!!!!ical Harketing Reporter, 
7 January 1991) 

Blood substitute undergoing tests 

8iopure's purified cattle haemoglobin will be 
tested as a blood substitute in humans. The US Food 
and Drug Administration recently gave the firm 
approval to conduct human trials, which has begun. 
Volunteers will be injected with small quantities of 
the purified cattle haemoglobin, known as Hemopure. 
Upjohn will supervize the clinical studies. If no 
major adverse reactions are reported, the tridls 
will be expanded to determine the product's 
efficacy. One advantage of the blood substitute is 
the absence of the AIDS virus and various impurities 
that cannot be eliminated from human blood. Some 
12 million pints/year of blood are used in 
transfusions in the US. Hemopure could be 
especially useful in less developed countries that 
do not always test for the AIDS virus. 

Cattle haemoqlobin is similar to human 
haemoglobin, and Hemopure has about the same 
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capacity to transport oxygen as hUtnan haemoglobin. 
Hemopure would be effective for about 7 days in 
h11111ans. When administered in sufficient amounts, it 
could provide enough oxygen tG cells while the bone 
marrow replenishes its red blood cell supplies. A 
study by researchers at Hassachusetts General 
Hospital showed that all of the blood can be removed 
fr0111 sheep and replaced with Hemopure with no 
adverse effect. Similar studies have been performed 
on rats, dogs and primates. Soine 40 pints of blood 
can be recovered frOlll a cow that is slaughtered, but 
a h11111an can on 1 y donate about 1 pint at a t.iine. 
Hemopure can be stored for one year at a lower cost 
than freezing hU111an red blood cells. Blood typing 
would be unnecessary, because the cattle haemoglobin 
used does not contain the outer portion of the red 
blood cells that gives blood its particular type. 
(Extracted frOlll New York Ti111ts News, 
25 February 1991) 

Yeast brews up artificial blood 

A subsidiary of the brewing company Bass is 
putting its excess brewer's yeast to good use. 
Using genetic engineering, the c0111pany Delta 
Biotechnology, has inserted the human gene for the 
manufacture of haemoglobin into yeast. which then 
produces haemoglobin that could be used, in a 
suitable fo1111ulation, to treat people seriously 
injured in accidents and assist in the treatment of 
heart disease and tU1110urs. 

Peter Senior, the technical director of Delta 
Biotechnology, stresses that haemoglobin can never 
do the sa111e job as donated blood transfused into 
patients, but formulations, which may survive in the 
body for up to 24 ~ours, could be invaluable for 
people whose tissue needs urgent replenishment with 
oxygen because of serious ~lood loss. 

The company says that the haemoglobin it 
harvests from the yeast is cheap, safe and identical 
to natural haemoglobins. Senior expects Delta's 
haemoglobin to cost 3round 50 pence per gram, ten 
times less than the ~ost of purifying it from red 
blood cells, the m.ii11 existing source. Horeover, he 
says Delta's haemoglobin is guaranteed to be free of 
the viruses that could contaminate the blood-derived 
product and of any residual matter from the blood 
cells that might trigger allergic reactions in 
patients. 

The oxygen-carrying formulations could also be 
invaluable for the treatment of tumours and 
carrlivascular disease. The small size of the 
formulations compared to red blood cells means they 
could penetrate solid tumours, making them more 
S!Jsceptible to chemotherapy and radiotherapy ar.d 
reaching inaccessible parts of the heart during 
surgery. (So..irce: N"w Scienti.tl, 16 February 1991) 

Ultrasound puts the heat -~~~tr 

Using highly focused ultrasound to destory 
tumours with a blast of heat may soon bring relief 
to some cancer sufferers and avoid the use of 
invasive surgery. So far the tpr.hnique has only 
been tested in rats and on tissue in test tubes, but 
its inventors say it could be regu~arly used in 
people in as little as one year from now. 

Gail ter Haar, head of Therapeutic Ultrasound 
at the Royal Harsden Hospital in London and her 
colleagues are currently investigating the 
technique's use for treating liver cancer, but it 



also has potential for curing tumours of the 
prostate, bladder, kidney and breast. 

Their system wor~s by directing ultrasound frOlll 
a transducer outside the body through a lens to a 
localized target point inside the body. The lens, 
which is a biconcave piece of pers~ex, bends the 
sound waves to a focus in the sal!M! way as light 
waves. The team has also experimented with using a 
transducer, made of a piezoelectric ceramic, in the 
shape of a hemisphere so that the ultrasound is 
already focused and a lens is not required. 

The concentrat~d ultrasound agitates the tumour 
tissue and very rapidly generates a temperature of 
B0°C. This produces a volUllle of destroyed tissue 
w' :ch is shaped like a cigar, about 1.5 centimetres 
long and 1.5 millimetres in diameter. 

Because each shot takes only a couple of 
seconds, the process can be repeated as often as 
necessary until the required amount of tissue is 
destroyed. And since it is such a clearly defined 
area of damage, the tumour can be selectively 
destroyed without harming other tissues. The 
equipment can be linked up to an ultrasound imaging 
device at the same time so that users can see and 
direct the process. 

Ter Haar and her colleagues proved the 
precision of the technique wt.en they used it on rats 
which had tumours i ••P 1 anted in the l i ver. The 
technique proved so precise that the layer of cells 
between those that were completely destroyed and 
those which were unharmed was only six cells wide. 

The new method should be particularly useful 
for treating metastases in the liver since these 
tumours arise from other major cancers elsewhere in 
the body and such patients are therefore very ill 
already. They might not survive the major operation 
that is currently required to remove the metastases, 
said ter Haar. 

Almost any cancer that can be shown up on the 
imaging device will be suitable for the technique. 
This excludes tumours in the lung because the 
ultrasound cannot penetrate air or bone, but it 
could be used in muscle and even in the brain. 

Another likely use for the technique is in the 
treatment of a swollen prostate gland according to 
John Wickham, director of the Institute of Urology 
at London University. (Source: !'!i!'!_~i.11. 
19 January 1991) 

~~er test singles out radiation-resjst~nt 
rul.i 

A new test could help to explain why some 
tumours are more resist ant to U.erapy than others. 
The probe, developed in Britain, could one day help 
cancer patients by enabli~g doc~~rs to tailor 
treatment to fit the composition of a particular 
tumour. 

The test detects cells that lack oxygen, known 
as hypoxic ~ells. Scientists have long reasoned 
that a shortage of oxygen within a malignant cell 
enables it to survive radiation and drugs. Even if 
most of the cells in a tumour have an oxygen supply 
and are killed by therapy, the survival of just a 
few hypoxic cells may allow the cancer to survive. 

When a cell is irradi~ted, much of the damage 
is caused when ~a~er molecules split. Highly 
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reactive hydroxyl radicals form, and these damage 
the cell's DNA. This damage bec0111es pennanent when 
oxygen is present. Without it, there is less 
pennanent damage and more cells survive. 

Doctors do not know what proportion of tU1110urs 
recur because of hypoxic tumour cells that survive 
irradiation, but they do know that it takes almost 
three times as much radiation to inflict lasting 
damage on a hypoxic cell as on a fully oxygenated 
cell. If they could identify the hypoxic part of a 
tumour, they could supply more oxygen, increasing 
the chances of destroying the cells. They could 
also find out how wide-spread the problem is. 

The new test, developed by Richard Hodgkiss and 
his tea111 at the Mount Ver~on Hospital in Northwood, 
Hiddlesex, ond John Parrick and colleagues at 
Brunnel University uses specific a~tibodies that 
bind to a c0111pound that forms only on hypoxic cells. 

The probe is based on a c0111pound known as NITP, 
which is formed from theophylline and the arOlllatic 
molecule nitroimidazole. 

In the absence of oxygen, the NITP is reduced 
and binds to molecules within the cell. A specific 
antibody ~o theophylline then binds to the newly 
formed compound and the result:ng complex is 
identified by a second, fluorescent antibody that 
makes the cells visible. Using flow cytometry, the 
team can count and locate the hypoxic cells. 

The main advantages of the technique, says 
Hodgkiss, are its avoidance of radioisotopes and its 
precision. He doubts that NITP itself will be given 
to patients because, as a new pharmaceutical 
compound, it would have to be tested for years. 
Instead, the team hopes to develop related probes. 
(Source: New Scientist, 19 January 1991) 

AIDS vacci~nd safe in hU111ans 

The first AIDS \accine to be tested on healthy 
volunteers has been found to be safe, although its 
effectiveness has not yet been established. The 
vaccine, called VaxSyn, stimulated the release of 
antibodies against human immunodeficiency virus-I in 
30 of the 33 people receiving it, indicating it 
triggered an immune response. However, the 
neutralizing activity of these antibodies was quite 
modest: Only five of 24 people tested produced 
antibodies that were able to block one strain of the 
virus from infecting cells in vitro. The 
neutralizing activity of these antibodies against 
other strains of HIV-1 has not yet been determined. 
Conducting such a study will be critical because a 
successful Hl~-1 vaccine must be able to protect 
against several HIV-I strains. VaxSyn was developed 
by HicroGeneSys Inc. of Meriden, Conn. It is based 
on a recombinant form of gp160, the precursor 
envelope protein of HIV-I. Tf! trials, which are 
continuing, were conducted by Raphael Dolin of the 
University of Rochester (New York) Medical Center 
and colleagues at several other US research 
centres. They published their result in ~~Qi)$.~f 
!D~.tr:m!L.Mtlti~jllf [114, 119 (1991)]. (Reprinted 
with permission from Q1_tmlljj __ 1!!.ll.Mllli.!1etr ing ~e~. 
21 January 1991, p. 17. Copyright (1991) Amer:can 
Chemical Society) 

"Biocoating" seen as way to outwit inwnlJ.!'lt ..m.ttl!! 

Millions of dollar~ have been spent in th~ 
search for materials compatible with internal use, 
but with limited tangible results. Now, however, 



Beacon Research Inc., thinks there is a better 
approach than has bef:•I tried before. The company 
calls it "biocoating". 

As the word suggests, biocoating involves a 
coating that is biologically cvt11patible with the 
body of 111a11111als and acceptable to the i111111Une 
system. It can be applied to al1110st any inaterial, 
concealing its true identity frOlll the system. It 
also inakes the material s1110oth and slippery, 
reducing irritation to tissues. 

Beacon has devised a way to perinanently anchor 
the coating to plastics, rubbers, glasses and 
metals, giving the designers of synthetic organs an 
unprecedented choice of existing inaterials, 
including new light-weight, high-strength 
composites. The co111pany has successfully tested the 
coating in animal~. (Source: Chemical Marketing 
Reporter, lB February 1991) 

"Kamikaze" druas 

A class of protease-blocking drugs is being 
developed that are designed to s~1f destruct or 
neutralize themselves after activation, thus 
avoiding problems caused by lingering or excess 
drugs in a patient's system. ihe "kamikaze" drugs 
are designed to be activated by a specific enzyme, 
to which they will bond, 111aking enzY"" and drug both 
inactive. James Powers of the Georgia Institute of 
Technology has tested an anti-clotting drug in 
rabbits, and found no drug residue detectable after 
five minutes. Targets for the new class of drugs 
will be enzymes that consume proteins. (Extracted 
from Discover, February 1991) 

~tural applic1tions 

Field testing of genetically engineered corn 

Biotechnica International has sublllitted an 
application to the US Department of Agriculture for 
permission to conduct multiple field tests of corn 
genetically engineered witn a co11111ercial gene for 
improving nutritional quality. Tests are planned 
from early spring in Iowa, Illinois, Hinnesota and 
Nebraska. The genetically engineered corn is 
intended to add value to existing grain for feed, a 
$10 billion market, by reducing the need for 
synthetic supplement$. (Source: 
European Chemical News, 11 Harch 1991) 

Approval for use of fungus on plants 

W.R. Grace (New York) has received approval 
from the US Environmental Protection Agency to use a 
fungus to control a pair of common plant diseases. 
The Grace product - a strain of ~~d.ill!!LYirelli -
is formulated into pellets that are ~pplied to the 
soil to control two disease-causing fungi, 
~b~Q!l~li!li and f.x1bjym Ultjmum. Grace aims 
to commercialize its biocontrol fungus in two 
years. While ~he EPA approval is for use on 
greenhouse plants, Grace says it could eventually 
seek federal approval for the fungus's outdoor use. 
Grace has exclusive license to the technology, which 
was developed by the US Department of Agriculture. 
(Source: t:hemilll.J~tt~. 5 December 1990) 

Pheromone to contr~t a!'!l!yworm 

Shin-Etsu Chemical (Tokyo, Japan) has 
synthesized the female sex pheromone of the beet 
armyworm, a hard-to-control vegetable pest. The 
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fir111 is inarketing Yotoucon-S for control of 
Se_odoptera exigua by setting time-release tubes cf 
the agent in vegetable fields where it diffuses, 
confusing the 111ale insects and reducing their inating 
opportunities. The short 30-day life cycle of the 
insects ha~ 111ade the111 difficult ~o control with 
insecticides. The pher01110ne agent is said to be 
harmless to humans and plants, and is in widespread 
use in Japan. (Extracted frOll New Technology Japan, 
January 1991) 

~.i!Jlral pesticides growing: biotechnology 
COl!!eS of age 

Natural pesticides and biologically engineered 
crops are gaining ever-wider interest, and producers 
say these wi~l alter world agricultural production 
in coming decades. Sales of natural pesticides are 
rising, and a wave of new products is expected for 
the second half of the 1990's, but the inarket is 
still in its infancy and producers have no idea of 
its eventual size. 

Environmental concerns and a need to improve 
pesticides are fueling interest in biotechnology. 
Producers say natural pesticides are safer, cheaper 
and 1110re effective than conventional ones. Insects 
are developing resistance to inany conventional 
pesticides, and tighter EPA regulations are 
shrinking the number of available pesticides because 
producers are often unwilling to pay for 
environmental testing and reregistration of niche 
products. 

Biologically engineered crops are also being 
developed and should be commercialized towards the 
end of the 1990's. These are plants that have been 
genetically altered to produce 1110re food, withstand 
diseases or chemical pesticides, or produce toxins 
that kill insects. Such crops may eventually reduce 
the need for pesticides, but environmentalists are 
skeptical of them and they face considerable testing 
before they can be cORnercialized. 

"Three factors account for the rise of 
biological pesticides", a producer says. "Safety 
concerns are driving the industry to look for 
en·1ironmentally-benign replace111ents for traditional 
pesticides. That is the main factor. But stricter 
EPA regulations are el!minating small-volume 
products too expensive to reregister, and insects 
are developing immunities to older pesticides." 

"Biotechnology is enabling us to attack 
problems that cannot be controlled or are controlled 
only with chemical pesticides", he adds. "It is a 
low-cost means of control for farmers. Chemical 
pesticides aren't always used efficiently. Farmers 
tend to bom~ their fields. Biological pe~ticides 
can be used by even the most basic farmer in any 
Third World country." 

Producers say bioengineered pesticides will 
never replace traditional ones completely, but they 
are expanding the $20 billion world-wide pesticide 
market and tsking an ever widening share of it. 

Another producer adds, "Biological pesticides 
work only on specific families of pests. They are 
not effective against all pests, and they can never 
replace chemicals completely, but the two work well 
in conjunction with each other, and bioengineered 
products will take an ever larger share of the 
pesticide market." (Extracted from 
Chemical Marketing Reporter, 21 January 1991) 



The future written in a grain of rice 

In Asia rice is 110re than a 111ere food, though 
it does provide the main source of calories for 
2.7 billion people. One crucial achievement of the 
past 30 years has been to ncrease production of 
rice faster than Asia's population has grown. Over 
this period the real price of rice has halved and 
the disastrous falllines predicted by so many people 
never happened. 

It was the green revolution, rather than any 
fonn of divine intervention, which caused this 
success; it would have been impossible without new 
high-yielding varieties of rice. The first of 
these, IR8, was made available in 1966 by the 
International Rice Research Institute (IRRI) an 
independent organization based at Los Banos, in the 
Philippines. A cross between a dwarf Chinese rice 
and an Indonesian variety, 1~8 changed the 
architecture of the rice plant. It had shorter and 
stronger stems so that it would not fall over when 
increased use of nitrogen led to ~igger heads of 
seed (panicles). Iinproved varieties have been 
developed since then. IR36, made available in 1982, 
was bred frOlll 13 parents to have genetic resistance 
to 15 pests and a growing cycle of only 110 days 
(compared to 180 days for traditional varieties), 
thus pennitting up to three crops a year. It is now 
the lllOSt widely grown crop variety in the world. 

Gurdev Khush, IRRI's chief plant breeder and 
the creator of lR36, believes that existing 
techniques could be used to increase rice production 
by 25-30 per cent over the next decade. The world's 
population is forecast to continue to grow for at 
least the next 30 years, by which ti11e there will be 
perhaps 4.3 billion rice eaters. 

To feed all of them, the world's rice 
production will have to grow by at least 10 million 
tons a year every year between now and then. 
Circumstances 111ake it 1110re difficult to achieve than 
it might sound. Without heavy and continuous 
investment, irrigated land deteriorates as its 
salinity rises. Soils asked to yield two or three 
crops a year rapidly run out of nutrients, while 
bugs living in them thrive. Even on IRRl's 
252-hectare model farm, yields are showing a 
long-term decline. Outside that farm, the problem 
of stagnant or declining yields is compounded by a 
loss of prime land to rapidly expanding cities. 

Hr. Khush and his colleagues are trying to 
breed a new super-rice, capable of feeding many more 
mouths from less land. It will look very different 
from existing varieties, which typically have 
20-25 stalks (or tillers), of which only 
15-16 produce panicles. Super-rice will have 
3-4 tillers, ~ach of which will produce a large 
panicle. It will need sturdier stems, dark green 
leaves (with more chlorophyll and so better growth), 
more vigorous roots and genetic resistance to a 
multitude of diseases and insects. Farmers will be 
able to seed it directly, rather than having to 
transplant seedlings, which is what makes rice 
farming so laborious now. This paragon will produce 
11-15 tons per hectare from each crop, compared with 
a maximum output of current varieties of 9-9 tons. 

Biotechnology may hold the key lo developing 
this new variety. Since 1985 the Rockefeller 
Foundation has spent $7 million a year on a rice 
biotechnology network whose aim is to ensure that 
genetic techniques to improve cash crops of interest 
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to rich consumers, such as t011atoes and tobacco. are 
also developed for rice. Members of the ~etwork 
have already made steps forward. 

The 110st pr0111ising avenue for genetic research 
in the short t~nn is increasing rice's resistance to 
pests. This is because usually only one gene is 
needed to confer resistance to a specific pest. The 
next inajor hurdle to overcome will be to refine the 
tools available so that they are capable of 
identifying and 111anipulating a ntllllber of genes at 
the same ti11e. Only then will geneticists be able 
to tackle 110re CQlllPlex questions such as what makes 
rice 110re tolerant of salt in the water in which it 
grows or, llOSt i111f1ortant of all, which groups of 
genes govern its yield. (Extracted frOlll 
The EconQ11ist, 9 Harch 1991) 

Herbal secrets 

The Hong Kong Institute of Biotechnology has 
joined forces with the American pharmaceuticals 
company Syntex and the Chinese Academy of Sciences 
to track down the active ingredients of Chinese 
herbal remedies. 

The three-year-old institute and Syntex have 
fonned a joint company to screen C0111pounds for their 
potential as new ?hannaceutical products. They will 
be looking at s<.11ples of Chinese herbs and other 
medicinal products collected by inetnbers of the 
Chinese Acade11y. The project also breaks new ground 
in its liaison with Chinese scientists. (Source: 
New Scientist, 27 April, 1991) 

I111proving the sweet potato 

Agricultural Genetics (AGC) (UK) will jointly 
research the transfer of the cowpea trypsin 
inhibitor (CpTI) gene into the sweet potato in an 
effort to render sweet potatoes genetically insect 
resistant. AGC will work with the International 
Potato Center in Lima, Peru, and Durham University 
(UK) on a project funded by the UK Overseas 
Developinent Administration (ODA). The sweet potato 
may be able to play a leading role in the 
alleviation of fallline, since the crop can be grown 
under a variety of conditions, but it is prone to 
damage from a number of insects. Conventional 
breeding has not produced a sweet potato strain 
resistant enough, while agrochemical options are 
not economically tenable. Researchers predict novel 
strains of sweet potato will be available in the 
mid-1990s. (Extracted from European Chem~L~. 
24 February 1991) 

food ancl food Processing Appljcations 

Shellfish stop the rot in fruit 

Crabs, lobsters, shrimps and other shellfish 
could provide a cheap and abundant raw material for 
a preservative that extends the shelf-life of 
fruit. Because the preservative is derived from 
natural sources, it may be more acceptable to 
consumers than existing synthetic preparations. 

In February 1990, the US Environmental 
Protection Agency withdrew Alar, a synthetic 
preservative and growth regulator sprayed on apples, 
after receiving reports that a breakdown prod~ct of 
Alar caused tumours in mice. Chri~tina Anne 
Carolan, a researcher at Queen's University Belfast, 
and colleagues have developed a preservative from 
chitin, the hard component within the shells of 



crustaceans. •Chitin is second only to cellulose as 
the 110st abundant biopoly-.r in nature". she said. 

Carolan and colleagues have ch.-ically 110difiH 
chitosan, a derivative of chitin, so that it 
dissolves in water to fo .... a transpa~nt gel. 
Apples coated with t~e gel stayed fresh for at least 
six 110nths. 

Carolan and colleagues 11ake the preservative -
which has the ch.-ical name N,0-carboxy-.thyl 
chitosan (NOC() - by reacting chitosan with 
110nochloroacetic acid under alkaline conditions. A 
patented synthesis for NOCC already exists, but the 
product from this route has only li•ited application 
as a preservative because it biodegrades after 
two 110nths. NOCC that has been produced using this 
technique has been approved by the Enviro1111ental 
Protection Agency as a seed coating to increase crop 
yield. But by varying the reaction conditions, the 
Irish team succeeded in 11aking the biopolr-r with 
slightly different structure. This type of NOCC had 
a shelf-life of at least six 110nths. 

lhe new gel is permeable to some gases and 
vapours but not others. It traps carbon dioxide, 
which prolongs the shelf-life of the apple, and 
excludes oxygen which rots the fruit. (Source: 
New Scientist, 19 January 1991) 

Reishi l!IUShroQ!!S 

A San Antonio wholesale nursery has been able 
to capitalize on a Japanese health trend by 
producing the Far East's 110st precious health food: 
the Reishi mushro11111. Reishis are a rare and 
expensive connodity in Japan and Lone Star Growers 
is one of the few places in the world to master the 
plant's meticulous growing techniques. After 
harvest, the 111t.1shro0111s are pulverized into pills and 
exported to Japan, but deinand for the Reishi tablets 
has also spread to the domestic market. The nursery 
originally began growing the Ganode!"!!I lucidll!!I to 
aid researchers fr11111 the University of Texas Health 
Science Center at San Antonio who were studying the 
anti-infla11111atory properties of the mushroOll - long 
used in Oriental medicine to relieve a wide range of 
ailments. including hypertension, diabetes, 
insomnia, infla11111ation, arteriosclerosis, high 
cholesterol, baldness. and attacks on the i ... une 
systetn. (Source: BioBytes San Antonio 
~iotechnology News & Info~~- Produced by 
Dublin-HcCarter & Associates, April 1991) 

Looking for the natural edge 

The large-scale production of natural 
beta-carotene is a fast-growing business. While a 
company in Australia is literally reaping the 
profits, British scientists are looking for new ways 
to coax the pigment frOlll micro-organisms in a 
controlled environment. 

Beta-carotene has traditionally been used as a 
food colouring agent. Hore recer1tly medical studies 
have suggested that consumption of beta-carotene 
could help prevent certain diseases. 

Synthetic beta-carotene has been manufar.tured 
for 30 years, but since 19B5, one Australian company 
has been exploiting the increasing market for 
products from natural sources. Total sales for the 
COlllpany, Betatene Ltd., of Victoria, were 
A$2.27 million last year, almost double the earnings 
achieved the year before. 
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At the he~rt of the operation lies the alga 
Pvnaliella sal;~· In conditions of high salinity 
and light intensity, and in arid cli11ates, it 
produces elevated concentrations of beta-carotene, 
which aggregates as bright rea droplets within the 
cells. 

At its site in Whyalla, Betatene operates three 
algal cultivation lakes totalling 260 hectares. The 
COlllPany's harvesting plant can process brine at the 
rate of 1 •ill ion litres per hour. A spray drier 
produces algal •al powder, usH as a prawn feed 
supple.nt by Japanese clients. 

The technological side of the operation has not 
been without its teething troubles. for instance, 
it has been difficult to achieve consistent 
densities of viable alga, and high beta-carotene 
yields. 

Because Ov~!J.c..!]J fanning requires specific 
climatic conditions, biotechnologists are seeking 
alternative syst.-s for the c011merical production of 
pi~nts frOlll natural sources. 

At Liverpool Polytechnic's school of life 
sciences, Andrew Young has launched a project ai.,d 
at identifying •icroal~e which are capable of 
generating la~ge quant1ties of important carotenoid 
pi~nts such as beta-carotene and astaxanthin. 

Studies have indicated that high pi~nt 
concentrations are producH when the organism is 
under stress. Young is therefore systematically 
screening a large nll9ber of -arine and freshwater 
•icroalgae for their ability to produce elevatH 
quantities of pi~nt, by stressing the cultures in 
other ways - limiting nutrients, varying the pH, and 
so on. 

Algae that do not require light will be of 
particular interest, because they should be cheaper 
to grow under artificial conditions. When a 
potential candidate has been identified, the tests 
will be scaled up to near-connercial levels. 
(Source: Chfl!istry & Industry, 1 April 1991) 

An rxplosive start to fast=!l!aturing cheeses 

C~eeses that 1111ture in days instead of 1110nths 
are now in prospect thanks to the develop111ent of 
so-called "exploding starter cultures", which Illy 
also lead to new types of cheeses. These new 
cultures are identical to the conventional bacterial 
cultures that cheese 1111kers add to milk to 1111ke it 
ferment into cheese, except that the bacteria have 
been endowed with an extra gene that 1111kes the cells 
of the culture disintegrate, liberating enzywies that 
give cheese its flavour. 

Normally, the bacteria take 1110nths to break 
down after the preliminary phase of fermentation, so 
the enzywies that impart flavour are locked away 
during that time. Hike Gasson, Claire Sheannan and 
Karen Jury at the Agricultural and Food Research 
Council's Institute of Food Research in Norwich have 
~ngineered a viral gene into the bacteria in the 
cultures which, when activated, 1111kes the bacteria 
self-destruct. The investigators are now seeking a 
"switch", such as a temperature change or a 
variation in salinity, to trigger the foreign gene 
into action. 

The source of the gene Is a virus that 
naturally Infects the lactococcus bacteria used in 



cheese manufacture. Ironically, the virus is 
normally considered a difficult indvstr\ai problem. 
Some cultures are vulnerable to the v;rus, called a 
bacteriophage. and this li•its a c~eese maker's 
choice of starter culture. 

Gasson's team have turned the characteristics 
of the bacteriophage to their advantage. They 
isolated the gene within the phage that codes for 
the manufacture of lysin, an enzyw.e that causes the 
walls of an invaded bacterial cell to break open. 
Gasson•s tea1t is seeking regulatory approval before 
testing the genetically engineered lactococcvs in 
cheese maturation experi11ents. (Source: 
New Scientist, 16 Karch 1991) 

Protecting our food supply 

An International Standard has been issued which 
gives general guidance for the detection of 
Vibrio Ptrlhttl!OlJ~. a food pathogen that can be 
present in products intended for human consumption 
or animal feeding stuffs. 

The standard was prepared by ISO/TC 34/SC 9, 
Aqriculturtl food products - Hicrobioloqy. 

Vibrio parahff!!Qlyti~ ste11s from a genus of 
short, rigid, 110tile bacteria that include a few 
i11portant pathogens that are the cause of Asiatic 
cholera and abortion in cattle and sheep. 
Vi~iO..J!tr1hat11Qlyticus, which is a food pathogen, 
is 110stly found in seafood and shellfish and is a 
problem particularly in Japan. Its effects include 
diarrhea and it can be life-threatening for the very 
young and old. 

The standard, ISO 8914, Hicrobiology -
General guidance for the detection of Vibr.i_g 
parahat!l!Qlyt~. defines Vibrio parah~~ as 
halophilic micro-organis•s which fo,.., characteristic 
colonies on solid selective Media, and which display 
the biocht111ical characteristics described when the 
tests Mentioned in the standard are carried out. 

The standard contains provisions relating to 
ISO 6887, Hicrobiology - General guidance for the 
preparation of dilutions for microbiological 
t!J!!il!ilign, and ISO 7218, ~icrobjoloqy - General 
guidance for microbiological exi!!inations. 

In general, the detection of the micro-organism 
is carried out in three successive phases: 
enrich111ent in selective Media; plating out and 
identification; and confinnation. The standard 
gives specifications for the culture media and 
reagents as well as for the test apparatus and 
glassware to be used. Other sections deal with 
sampling, preparation of the test sample and 
procedures to be followed. 

Nonnative annexes show a diagram of the 
procedure to be followed and the composition and 
preparation of culture media and reagents. A 
bibliography has been included as an informative 
annex. (Source: lSO Bull et in, February 1991) 

(ncrq1 tnd Enyiron111nt1l AJpJplicalion.J 

~tcllc s'icntjsts dig deep for 1nswers to 
waste cl can-up 

Hicro-organisms living hundreds or even 
thousands of feet beneath the eastern Washington 
desert may hold the secret to r.leaning up part of 
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tne conta1tination at the US O.part11ent of Energy's 
Hanford Site and other areas polluted with hazardous 
and/or radioactive wastes. 

Hicrobes in the subsurface environmient may be 
able to break down some of the wastes produced 
during nearly SO years of nuclear materials 
production at Hanford. Scientists recently began 
drilling a deep bore hole on the Hanford site to 
search for ~icrobes that can survive in a low-oKygen 
enviro~t by cons1111ing other materials, including 
hazardous substances. They expect to reach a depth 
of 350 feet. The drilling is part of the 
US O.parlllent of Energy's Subsurface Science Progr1111. 

Already researchers at 9attelle's Environmental 
Sciences Research Center, based at the Pacific 
Northwest laboratories, have s~own that SOiie 

organiSlls can render some chemical ca11pounds 
ha,.less. One type of organis• can neutralize 
potentially toxic nitrates in ground water while 
simulta~eously destroying carbon tetrachloride. a 
carcinogenic solvent extensively used over the years 
at 11any industrial sites. 

To ensure that •icro-organis•s are not 
inadvertently introduced from the surface, workers 
take special precautions during coring to disinfect 
the drilling and sa11pling tools and use other 
techniques to extract undisturbed core sa11ples. 
Details from: ~ific Northwest lab~~. 
Battelle Boulevard, P.O. Box 999. Richland, 
Washington 99352, USA. In the UK, talk to Renate 
Siebrasse, operations manager, Battelle Institute 
ltd., 15 Hanover Square, London WlR 9AJ or on 
071-493 0184. Fax: 071-629-9705. (Source: 
Biotechnology Bylletjn, Vol. 9, No. 12, January 1991) 

Urani!Jll=h~ngry microbes filter toxic waste 

Hicrobes with the 110dest na.ie GS-15 may be the 
secret to r1!910ving urani1111 from toxic waste dUllPS 
and polluted water around urani1111 mines. The 
bacteria acquire energy by converting a form of 
uranium that dissolves in water into one that is 
insoluble. 

Derek lovley, a microbiologist with the 
US Geological Survey in Reston. Virginia, says he 
went looking for uraniu.-eating bacteria to clean up 
toxic waste at plants where nuclear weapons are 
made. lovley tried GS-15 bacteria because they can 
live on another Metal - iron - and they also break 
down the poisonous hydrocarbons toluene and 
benzene. These bacteria were first isolated in 1987 
from sedi111Cnts in the Potomac River. 

The microbes are not useful for reinovin9 iron 
pollution from water, because they turn part1cles of 
insoluble ferric iron into ferrous iron, which 
dissolves in water. But they have the opposite 
effect on uranium. 

If water polluted with uranium passes through a 
"bioreactor" filled with GS-15 bacteria, the 
microbes will transform the uraniU111 into particles 
that precipitate out and settle to the bottom. 
Collection and disposal is then 111Uch easier. 

Naturally occurring bioreactors may be the 
source of a mineral form of uraniUlll called uranite. 
The uranite could be the reinains of large colonies 
of urani11111-eating microbes that lived in streams 
containing dissolved uranium. (Source: 
~cjcotjst, 6 April 1991) 



Will viruses vtnquish the Adriatic's tlgae? 

Algae blooms that have regularly covered the 
beaches of Italy's Adriatic coast with a frothy scum 
could be controlled using naturally occurring 
viruses, according to research by scientists at the 
University of GOttingen in Gerwiany. 

Algae belonging to two groups, the t!IJ~~:Lc;J..if 
and Dinoph1cea~. are the 91ilin culprits for algal 
blooms in the ~driatic and North Stas. A tea11 from 
the university's Institute of Plant Physiology, led 
by Werner Reisser, has already isolated and 
identified viruses capable of killing strains of 
freshwater Chlorella algae. They intend to use this 
inforwiation as a model system for ~ther virus-algae 
interactions. 

According lo Reisser, the viruses that infect 
Chlo~i attach lo specific sites on the cell wall 
of the algae. Reisser thinks the virus breaks into 
the algae by releasing enzymes which digest the 
carbohydrates in the cell wall. Then, by SOiie 
unknown miechanis•, the virus DNA penetrates the 
interior of the algal cell and hijacks its genetic 
91ilchinery for reproduction. As the viruses 
111.1ltiply, the cell eventually breaks open, releasing 
the viruses lo intect other cells. 

Reisser and his colleagues have isolated 
viruses capable of killing SOiie species of 
tl!Jgrt.!.lt. Under laboratory conditions, the 
GOttingen group has been able lo use these viruses 
to infect other sa.,,les of Ch1ore11_.t. 

The prospect of genetically 110difying a virus 
in order lo enhance the killing of algae is still a 
long way off, however. It is also unlikely that any 
authority would want lo take the risk of releasing 
such a llOdified virus into the environment. 

With support fr0111 the govern.ent-funded Gennan 
Research Organization, the Gottingen tea11 is trying 
to understand how the virus infects plant cells, in 
particular those physical conditions under which the 
virus is tn0st har11ful to the algae. 

Reisser believ~s this approach could also 
provide opportunities lo kill toxic algae and 
cyanobacteria (blue-green algae) in drinking water 
and in fish farms. In the longer ler11, he sees the 
potential to control the growth of large-scale 
inarine algal blooms such as those seen in the 
Adriatic and North Seas. (Source: ~~~~!. 
23 Harch 1991) 

Safe drinking water for the developing world 

Despite the best efforts of the United Nations 
and its agencies, the 1980s did not bring clean 
drinking water lo the millions who need it. 
According to the United Nations Economic and Social 
Council (ECOSOC), one of the main reasons for the 
failure of the Decade was the use of technology too 
sophisticated and expensive for the target 
connunities. Instead of using expensive imported 
technolog,, cheap local materials should have been 
used. Work being done by the Engineering 
Departments of the Universities ot Malawi, and 
Leicester, in the UK, has identified just such a 
material. The seeds from a tree. 

The idea is not new; it was reputedly 
discovered by Sudanese women carrying waler many 
years ago. They would place leaves on the surface 
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of the water to stop it splashing out of the 
container. In timie they discovered that some leaves 
91ilde the water taste s~ter. 

In India, seeds of the tree Strychnos POttton@I 
have been used to clarify 111.1ddy waler for SOiie 
4,000 years. One researcher on natural waler 
purifiers, Samia Jahn, has identified hundreds of 
natura 1 purifiers ranging f rum seeds. <luls and saps 
lo ciays which have been used for cent~ries in rural 
com11Unities all over the world. Now the joint 
university project is investigating the feasibility 
of commiercial scale production of a natural 
coagulant from the seeds of the !ltpringa oleifera 
tree. 

The first phase of the Halawi/Leicester project 
involved a study of the efficacy of the !ltpringa 
!l!.ti!.t!:i seed as a coagulant. Its efficacy was 
compared with the seed of a si•ilar tree, ~rL~ 
~tenoptttlt which was known to be an effective 
coagulant, and with al1111. 

Both trees are indigenous to many parts of the 
world. !ltpringa oleifert was introduced into Halawi 
by people from the Indian sub-continent who prized 
its edible seed-pods, which are si•ilar to okra but 
two or three timies the size. SOiie Halawians also 
eat the leaves as a relish. 

Water purification can simply be achieved by 
crushing the seeds and adding the powder to a pot of 
waler. It is then allowed lo stand for a few hours 
so the suspended particles can coagulate and sink to 
the bottom. 

Tests in Halawi al the Polytechnic in Blantyre 
have fcund little difference in the efficacy of the 
two seeds. The reduction in turbidity (cloudiness) 
of water obtained by using either seed was equal to 
and s011eti11es better than the results obtained frOlll 
al11111, particularly in the case of heavily turbid 
water. 

The tests on bacterially conta11inated water 
showed that both were significantly effective in 
ina~tivating bacteria and preventing regrowth. 
Further study is planned on the effects of these 
seeds on specific viruses often present in water, 
for exa11ple polio and herpes siinplex. 

The real breakthrough came with the discovery 
of the efficacy of co-coagulation. When a small 
a11ount of alum is added to the crushed seed its 
effectiveness equals that of a much larger quantity 
of alum alone. It is estiinated that ~ 75 per cent 
reduction in the use of alum could be obtained by 
substituting the crushed seed of oltif.crJ. 

Phase two of the Malawi/Leicester project 
involves growing ol.£Jl.e.ri on a connercial scale. 
Three different sites with varying soil, rainfall 
and drainage characteristics have been identified. 
The nursery sta9e is C0111Plete and the seedlings will 
be planted out 1n the first rainy season of 1991. 
The trees are expected to start bearing seeds within 
ten months and may reach maturity within five years. 

~~in.91 trees seem to grow easily and quickly 
in a variety of ~ifferent conditions. If rural 
connunities could grow their own trees they could 
provide themselves with substantially cleaner water 
than they have been used to. Then, there are the 
added bonuses of edible leaves and seed pods, and 
wood for building and fuel. The small scale needs 



of many rural COll9Unities make this forwi of water 
purification particularly attractive. 

On a national scale, there are many econoaic 
and technological advantages of this renewable 
resource, particularly savings in foreign exchange 
and transport costs. The only disadvantage is that 
the crushed seeds are organic and subject to decay 
if poorly stored. Production on a c011111ercial scale 
is viable, however, if the seed is crushed and 
freeze-dried, although th:~ significantly increases 
the storage and transportation costs. This then 
raises the possibility of export returns from 
widespread use of the seed throughout the developed 
world, ~ith health benefits and economic advantages 
to producers and consumers alike. (Source: 
Our Planet, Vol. 3, No. 1, 1991} 

ttonsanto uses bacteria to clean waste strea11s 

Researchers at Honsanto have developed a unique 
process that uses i11111c>bilized bacteria to treat 
cQ111Plex industrial waste strea.s in the presence of 
salt. 

The process has been used successfully to treat 
up to 100 gallon/day of effluent at Honsanto's 
WG Krum111erich plant in East St Louis. Typical waste 
chemicals include p-nitrophenol, Q-nitroaniline, 
p-nitroaniline, 4-nitrodiphenylalanine, 
4-a11inophenylalanine, ethylbenzene, xylene, 111ethyl 
ethyl ketone, aniline and potassium fonaate. 

Science fellow at Honsanto, Bill Adams and his 
team are putting together a proposal, including a 
design for a full-scale treat111ent unit, in order to 
lllilke a presentation to Honsanto's vice president. 
If approval is given, Adams predicts construction of 
a full-scale plant could begin in 1992. 

Honsanto is in the process of taking out 
patents on the bacterial species used in the 
process. The researchers found suitable bacteria by 
taking those already being used to treat chemicals 
at a nearby waste treatinent facility and gradually 
exposing them to increasing salt concentrations in 
the laboratory. 

Adams said bacteria probably survived the salt 
conditions better because they were i11111obilized by 
attaching them to a support of activated carbon or a 
porous inorganic barrier made from diatomaceous 
earth. 

laboratory and on-site pilot plant data shnwed 
that the bacteria removed around 90 per cent of the 
dissolved organic carbon (DOC} and chemical oxygen 
demand (COO) from the waste, with reactor hydraulic 
retention times as short as six hours. 

The experiments found that activated carbon was 
a better support to use than an inorganic biocarrier 
in the presence of chemicals that adsorb to carbon. 
Using a carbon support produced visually clear 
effluent, although a carbon system required a longer 
period of acclimatization. 

The researchers concluded that the process of 
combining adsorption and biodegradation appears to 
provide a useful approach for treating industrial 
chemicals. 

They also concluded that problems of 
volatilization of r.hemicals, such as methyl ethyl 
ketone (HEK), and biomass build-up are problems that 
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require special handling. (Source: 
Europetn Chemical News. 14 Jtnutry 1991} 

lndvstritl "ictlbioloqy 

Degradation path for dichlorophenol found 

The pathway by which the fungus Phi.!!fi~l!n~ 
Q'irysospor~ degrades 2,4-dichlorophenol has been 
characterized in dettil for the first ti11e. The 
findings should aid in the development of 
bioremedittion strategies for chlorophenols, which 
constitute a significant category of environ11ental 
pollutants. 

~hrysospori.l!!! is the best studied of the 
white rot basidiomycetous fungi, which are capable 
of degrading lignin, the heterogeneous, rand0111, 
nonhydrolyzable, phenylpropanoid polJIM!r that is a 
.ajor c011ponent of wood. P. chrvsospori11111 secretes 
two ht91e peroxidases-lignin peroxidase and manganese 
peroxidase - that appear to be primarily responsible 
for the oxidative depolJIM!rization of lignin. 
Several studies have shown that this fungus is also 
capable of breaking down a variety of chlorop~enols. 

At Oregon Graduate Institute of Science & 
Technology. Michael H. Gold, professor and chainnan 
of the depart111ent of chemical and biological 
sciences, has been studying P. chrysosporiUll and its 
peroxidases for a nUlllber of years. In work 
supported by the Oepart111ent of Energy and the 
National Science Foundation, Gold and postdoctoral 
scientist Khadar Valli have now shown that the 
pathway by which P. chrysospori!Jl!I degrades 
2,4-dichlorophenol involves several cycles of 
oxidation and subsequent quinone reduction and 
hydroquinone inethylation, leading to the reinoval of 
both chlorine at0111s frOlll the substrate before 
cleavage of the phenolic ring occurs. The same 
general pathway is probably used for the degradation 
of tri- and pentachlorophenols. Efforts are under 
way in Gold's laboratory lo isolate and characterize 
the individual enz.JlllCS that are implicated in the 
pathway. (Abstracted with pennission from Qi..e!!i,~l 
l!ILEI!!lintttl~. 7 January 1991, pp. 22-23, by 
Rudy Baum. Copyright (1991} Ainerican Chemical 
Society) 

Algae to the rescue 

Tadashi Matsunaga and Shigetoh Hiyachi, two of 
Japan's leading microbiologists, believe that tiny, 
genetically engineered photosynthetic 
micro-organisms may help to solve worries about 
global wanning by mopping up carbon dioxide emitted 
from power stations and industrial plants. Japanese 
industry and HITI are prepared to back their ideas. 

Matsunaga, who heads the department of 
biotechnology at Tokyo University of Agriculture and 
Technology in Koganei in the outskirts of Tokyo has 
built a 2-litre prototype "biosolar reactor" that 
can absorb all the carbon dioxide out of ordinary 
air bubbled through the reactor at 300 millilitres 
per minute. The reactor contains a genetically 
engineered marine cynanobacterium, S,xnechococcus 
$P·· and is filled with a stack of 600 
light-diffusing optical fibre cables that ensure 
even lighting and optimum growth of the bacterium 
throughout the vessel. 

Hatsunaga's reactor, however, is still a long 
way from providin9 a practical means of absorbing 
carbon-dioxide em1ssions from power plants and 



industry because the levels of carbon dioxide in 
such emissions are much higher than the 
0.03 per cent in air. And high levels of carbon 
dioxide usually inhibit growth of photosynthetic 
•icro-organi5915. 

But researchers working under Miyachi, who 
heads MIT's marine biotechnology laboratories in 
Shi•izu and Kamaishi, may have found a solution. 
They recently isolated a strain of 11arine green 
algae off the coast of Kamaishi that grows happily 
at concentrations of up to 20 per cent carbon 
dioxide. By isolating the genes responsible for 
carbon dioxide tolerance, they hope to genetically 
engineer strains of •icro-organis•s that can 
efficiently assi•ilate carbon dioxide at high 
concentrations. 

Even so, it would require an enonious biosolar 
reactor to cope with the output of a power plant. 
Matsunaga says a typical megawatt-class power plant 
e111its about 200 tons of carbon dioxide per hour. 
And if the biosolar reactor absorbed only a few 
per cent of this it would produce several tons of 
algal sludge per hour. 

Matsunaga and ~iyachi differ on how to deal 
with the sludge. Miyachi hopes lo create strains of 
calcareous algae that can 110p up the carbon dioxide 
and convert it into calci1.1111 carbonate that can be 
dumped at sea. His laboratories have been searching 
for suitable strains of calcareous algae in coral 
reefs in Palau and the Great Barrier reef off 
Ai.stralia. 

Matsunaga, on the other hand, is trying to 
create strains of photosynthetic •icro-organis•s 
that produce useful extracellular products that are 
released into the green brew of the reactor. For 
example, the Synechococcus in Hatsunanga's prototype 
reactor has been genetically engineered lo produce 
the a-iino acid glutamate. And his team have other 
strains that produce antibiotics and plant growth 
honnones. 

A remarkable feature of the research by the two 
groups is the enthusiastic backing it is getting 
from industry. Hatsunaga's research is supported by 
six companies, including a cement manufacturer, and 
a maker of ball-point pens, through a new 
co-operative research centre at Hatsunaga's 
university that was established by the Ministry of 
Education, Science and Culture in April 1990 to 
encourage collaboration with industry. (Source: 
~.iillfJt, Vol. 350, 28 March 1991) 

~fil.Y!l.ll .2£.0_c!Uil _~er:med i ates 

SmithKline Beecham ~as announced it is to 
invest 19 million in replacing chemical production 
with enzyme production for intermediates of 
i.ll.9!!!f!!Jin and Amoxil, the company's main 
semi-synthetic peni~illin produr.ts. 

The company says the new enzyme technology, 
which is jointly owned with another company, is 
signficantly more efficient than chemical processes 
and has made possible sizeable reductions in 
manufacturing costs and an increase in capacity. 
Also, enzyme production is carried out in mild 
conditions, not involving noxious chemicals and is 
therefore cleaner. 

The project i~ expected to be completed by 
mi d-1992. <Source: EurOP ... U!LC~.eru ~!'~. 
31 December 1990/7 January 1991) 
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Industry turns to oyster shells, plticf and nuts 

Enviro~ntally friendly compounds which c~ 
frOll nature's own laboratory are COiiing under the 
scrutiny of chemists. At the annual meeting of the 
American Chemical Society, held in Atlanta, Georgia, 
researchers presented novel uses for proteins from 
oyster shells and winter flounder (plaice), and for 
the fine flour from the shells of pecan nuts. 

Oyster shells contain polyaspartic acid, which 
is a polypeptide, a segment of a protein. The 
molecule is useful because it binds crystals of 
calcium carbonate. This -aterial forms the aineral 
scale in pipes, valves, pumps, tanks and other 
equipment used to handle water. Erich Hueller of 
the Univeristy of South Alabama and Brenda Little at 
the Stennis Space Center in Mississippi have 
synthesized a version of polyaspartic acid. They 
find that it retards the build-up of calci1111 
carbonate scaling on metal equip11ent. It is also 
not toxic and is easily degraded, unlike other 
water-treatment chemicals. 

Another sea creature - the winter flounder, or 
plaice - inspired the work of Th~s Caceci and his 
colleagves at Virginia Tech University in 
Blacksburg. The winter flounder can tolerate water 
at -z•c without freezing. It achieves this feat 
with the aid of a natural antifreeze - a relatively 
si..,le polypeptide. The polypeptide stops the 
fish's tissue freezing at a level of between only 
1 and 3 per cent. 

Caceci believes that 110lecules of the 
polypeptide bind to the face of an ice crystal, 
stopping water 110lecules from inserting the111selves 
and building up an ice lattice. He says that this 
natural che111ical is probably less harmful than 
tod3y's antifreezes, or even salt, which corrodes 
111eta 1 . 

Another chetnist, Ra111aswamy Raj of the 
University of Quebec, C~nada, has COllM! up with a use 
for pecan nutshells. Ground into powder, they can 
be added to polyethylene. When the nut flour is 
substituted for 40 per cent of the plastic, it 
improves the material's tensile strength by almost 
50 per cent, though it reduces its resistance to 
impact. Raj says that the flour will make the bags 
more easily degradable as well. (Source: 
New Scientist, 27 April 1991) 

Industry shells out for chitin 

Many chemical, medical and pharmaceutical 
companies are now researching and in some cases 
developing and patenting chitin-based products. 
Protan, a Norwegian company, has been producing and 
selling chitin and chitosan from shellfish waste 
since 1984. It lists 13 broad areas for its 
products, from "personal care" to detoxification of 
industrial waste. 

Other applications include treatment of sewage, 
dairy waste, paper mill effluent, food-factory 
waste, liquid radioactive waste and purification of 
drinking water. In Japan about 500 tons of chitin 
are used every year as a water purifier, and the 
US Environmental Protection Agency rates chitosan as 
acceptable for the purification of drinking water. 

Using chitosan to remove suspended snlids frOlll 
fond-processing wastes, such as cheese whey, ha~ an 
additional benefit. As well as purified effluent, 
the method yields coagulated by-products rich in 



proteins which can be added to feed for dOll@stic 
animals. This s~s to miake the feed more 
digestible. 

Chitin and its derivatives also have some very 
useful properties in the medical field. Bet.,.en 
1968 and 1975 researchers working for the American 
pharmaceuticals company lescarden of Goshen, 
...., York, filed five patents for the use of chitin 
and chitosan to accelerate wound healing. They 
found that chitin mats. fibres, sponges, sutures and 
films were 11Uch better than standard cartilage-based 
ones. The pharmaceuticals company Katakurachikkarin 
based in Hokkaido makes an artifical skin - a 
chitosan-collagen composite - that appears to 
enhance recovery from surgical wounds or burns. In 
1983. doctors working for the Veterans 
Administration Medical Center in Ollaha discovered 
that chitosan could also speed up blood clotting and 
used it to reduce the loss of blood following blood 
vessel grafts. 

Chitosan can be produced in numierous for11s -
powder, paste, solution, fil•, fibre or spray -
giving manufacturers huge scope for incorporating it 
into bandages, dressings, salves, sutures or 
disposable contact lenses. The body does not seen 
to reject these and t.hey break down slowly to 
har11less carbohydrates. carbon dioxide and water. 
Because chitosan is absorbed CCJlllPletely in the body, 
it is an ideal carrier for drugs that miust be 
released slowly. After tests on rats in 1978, SOiie 
Japanese researchers clai11ed that chitosan reduces 
ser11111 cholesterol. In Japan one can buy biscuits 
and noodles sold for the alleged benefits of the 
chitin they contain. 

The food industry is dPvelopi~g ways of 
exploiting the etnulsifying properties of chitosan to 
111ake 111ayonnaise and peanut butter. Chitosan could 
eventually find its way into any area where 
non-toxic, high strength fil~s are required, fr()lll 
sausage casings to oven wraps and food packaging. 

SOllN! researchers even think these chetnicals 
will be the basis of a biodegradable plastic. 
Technics, the hi-fi 111anufacturer, of Shi~uoka in 
Japan has even 111ade the vibrators of flat-panel 
audio speakers fr0111 chitosan, an idea which is 
supposedly based on the acoustic properties of 
crickets' wings. (Source: New Scientist, 
9 February 1991) 

P.!lstic from crab shells 

Shik~ku of Japan has developed a biodegradable 
plastic using supertine cellulose and chitosan frOlll 
crab and lobster ~hells. 

The translucent, pliable, composite film, which 
decomposes in soi 1 within two months, is produced by 
dispersing superfine cellulose in water and mixing 
with an aqueous solution such as chitosan acetic 
acid. 

flexibility may be improved by adding a 
plasticizer such as glycerine although this may 
result in a slight loss of strength. (Source: 
~ufacturing Cht!ll!ist, Apri 1 1991) 

Honoclon3l detectives 

Onp of the difficultie~ faced by manufacturtrs 
is how to label a product subtly enough to make it 
difficult for counterfeiters to copy, yet not so 
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subtly that it takes an age and costs a small 
fortune to identify the product as genuine. 

Now a small subsidiary of Shell believes it has 
the ans.,.r. Biocode ltd., based at the University 
of York, has used its expert;se in the generation of 
monoclonal antibodies to develop a unique marking 
system that is applicable to almost any c~rcial 
product. Biocode's research director, Colin Garner • 
says the company's system is tamper-proof, sil!ple to 
operate and can confi.-. the identity of a prcduct at 
the point of sale, bypassing the need for laboratory 
analysis. 

The technique involves selecting suitable 
marker chemicals for the product and generating 
antibodies to the marker. The marker chemical is 
added at tiny concentra~ions to the product during 
the manufacturing process. To test whether a 
product is genuine - that it contains the marker -
it is brought into contact with the appropriate 
antibody. 

One syst!91 uses a tiny syringe in which the 
antibody has been i111110bilized on a gel support. As 
the product - in this case in solution - is passed 
through the syringe, the marker chemical is drawn 
out and concentrated by thP antibodies in the gel. 
If the marker is a dye, for exa.ple. the gel changes 
colour. 

The syst!91 can also be u~ed for surface 
marking. The marker is applied to the surface and 
can be developed by the antibody solution. Because 
the marker is used in such low concentrations - a 
few parts per billion - it is undetectable by other 
11eans. Only the 111anufacturer has the antibodies 
that can recognize it. 

Each 111arker 11t1st be ch!91ically stable within 
the particular product. acceptable on health an~ 
enviro11111ental grounds and 11t1st allow antibodie< to 
be generated against it. To date the cQ111Pany has 
assetnbled around 30 ..arker chetnicals. 

But because an antibody can be generated to a 
cOlllbination of 1110re than one cheinical 111arker, the 
nUllber of possible pennutations is vast. Biocode 
~elieves the anti-forgery potential of the systetn is 
significant; an esti..ated 3 per cent of world trade 
is in counterfeit goods. (Source: Cht!!llistry & 
lnd.ll11!:l. 15 April 1991) 

E. PATENTS AND INTELLECTlML PROPERTY ISSUES 

Cech wins first patent 

Hore than four years after the first 
application for ribozyme technology was filed, the 
US Patent Office has granted the first patent 
(Number 4,987,071) to Thomas Cech and the 
University of Colorado. 

Ribozymes, RNA catalysts that can specifically 
cleave other RNA molecules, are likely to have 
important phannaceutical and biotechnological 
applications because of their ability to destroy 
RNA molecules that code for individual proteins. 

Thomas Hann, chairma~ of United States 
Biochemical Corporation (USB), which holds an 
exclusive licence to Cech's work, says the patent 
covtrs "a broad range of catalytic RNA molecules, 
methods of using them and methods of synthesizing 



[th~Jn. This includes RNA enzymes that cleave RNA 
at any site except a specific four-nucleotide 
sequence, CUCU. for which USB already has a 
c111119ercially available ribozyme product. 

The new patent contains 63 separate clai•s. 
10 fewer than when the application was first filed, 
and has been extensively revised since that time. 
Other applications are still under consideration, 
and according to Richard Warburg, a patent lawyer 
with fish and Richardson in Boston, a second patent 
may be awarded to Cech later this year. 
(Source: ~t~re. Vol. 349. 7 February 19911 

~~~rt rules on biol~patents 

The US Court of Appeals for the Federal Circuit 
has ruled on patents held by Amgen and Genetics 
Institute for erythropoietin (EPO). Although 
affir91ing that certain clai•s of Alllgen's patent are 
valid and infringed by Genetics Institute, the 
appeals court's finding that Genetics Institute's 
claims are invalid partially reversed a 
US District Court in Hassachusetts decision from 
late 1989. Both companies appeaied following this 
earlier decision and a subsequent court ordered 
cross-licensing. Allgen's patent covers host cells 
and genetic sequences used in producing recQlllbinant 
EPO. Genetic lnstitute's clai•s were on the 
purified natu1·al protein. As a result, 
Genetics Institute is unable to manufacture EPO in 
the US. However, its overseas licensees, 
Chugai Pharmaceuticals and Boehringer Hannhei•, 
still can manufacture and 111arket EPO in countries 
granting approval. Alllgen's US sales of EPO, which 
stimulates red blood cell growth and is used to 
treat certain for11s of anaemia, reached more than 
$300 Million in 1990. On news of the ruling, 
Genetics Institute stock fell $21.75 to $40-1/4 per 
share. Allgen's stock rose $12 to $113 per share, 
the second big jtJlllP for the COlllJlany's stock 
following approval of its second major drug 
product. (Reprinted with per11ission frOlft Chetnical 
i!!JL.(l'.!9,.ineerin~. 11 Harch 1991, p.15. 
Copyright (1991) American Chemical Society) 

Syn_rrsien _i~d ~r!LY.11.rL!l!! m.ai ti awarded patent 
on ~~fl~~~~~th factor 

19 February 1991 - Synergen, Inc. and New York 
University Medical Center announced that they have 
obtained US Patent 4,994,559 for human basic 
Fibroblast Growth Factor (bFGF). Synergen is 
developing bfGf, A human protein, under the 
tradetnark TROFAXT , as a treatment for chronic 
skin ulcers. The com~any also has a joint venture 
with Syntex (USA) Inc. to develop bFGF to treat 
Alzhei•er's disease, Parkinson's disease and other 
neurological disorders. 

The patent, issued by the US Patent and 
Tradewiark Office, covers the human bFGF protein, 
first purified and characterized by Synergen and NYU 
Hedical Center scientists working in collaboration. 
The patent is jointly owned by Synergen and New York 
University. Synergen's bFGr product, which is 
currently being manufactured for clinical trials in 
Synergen's pilot production plant, is the natural 
human protein described in the Synergen/NYU patent. 

The company's bFGF is in Phase III human 
clinical trials for treatment of chronic skin 
ulcers. The initial study, with nearly 
LOO patients, at ll medical centres, is now nearing 
completion. Since hFGf is also a potent 
neurotrophic factor, the Syntex-Synergen 
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Neuroscience Joint Venture is developing bFGf as a 
therapy for treatment of Alzheimer's disease. 
Parkinson's disease and other neurological 
disorders. (Source: ~-lleJH.U. 19 February 1991) 

Cetus wins patent victory 

Cetus scored a major victory against Du Pont 
recently, when a US j11ry upheld the validity of two 
Cetus patents covering its ~ polymerase chain 
reaction (PCR) technology. Patent infringement 
issues a.1d the question of damages will be raised in 
another trial. 

The polymerase chain reaction allows small 
amiounts of ONA to be selectively amplified for 
analysis. It can be applied as a sensitive and 
rapid assay for diagnostic tests, forensic analysis 
and research. PCR also has potential applications 
in agriculture and food safety. 

Du Pont initiated litigation in 1989, arguing 
that two Cetus patents, covering the PCR process and 
certain applications, were invalid. Ou Pont claimed 
that earlier work published by Gobind Khorana, now 
at the Hassachusetts Institute of Technology, had 
anticipated Cetus's 1985 invention by a decade. The 
jury, however, disagreed. The US Patent Office had 
already reaffirmed the validity of the patents 
before the trial, Cetus said. 

In a separate but related counter-suit filed 
last December, Cetus has charged Ou Pont with 
infringement of another PCR-related patent. Cetus 
says it will also seek a preli•inary injunction, 
barring Du Pont sales of PCR 111aterials. 

Scientists at Cetus, Roche and the University 
of California used Gfn~ in a study which 
indicates that human papillOlli virus, a sexually 
transmitted disease which has been associated with 
cervical cancer, is 1110re prevalent than once 
believed. ~etus sa;d that its lllt'thod allowed 
researchers to i..: :ntify previously unknown HPV 
type~. (Source: Chemistry & Industry, 
18 "tare~ 1991) 

F. BIO-INFORM TICS 

Recent developments suggest that the European 
Community is beginning to make the political choices 
needed to fulfil its biotechnology potential. On 
22 April 1990, the Hember States adopted two 
Directives which go a long way towards establishing 
a regulato··y framework for the biotechnology 
industry. A review of this framework can be found 
in Biotechnology: EEC Policy on the Eve of 1993, 
priced at Bf 11,800 (including postage and 
packing). Details from: European Study Service, 
43 Avenue Paola, B-1330 Rixensart, Belgium. Chapter 
he1dings are: 

- An EEC strategy for biotechnology 

The regulatory framework 

Twelve agree on common rules on the 
contained use of genetically modified 
micro-organisms 

Protection of workers from the risks related 
to exposure to biological agents: 
Commission proposals 



- H@llber St~tes adopt a directive on the 
deliberate release into the environment of 
genetically 1110dified organisms 

- EEC partners pave the way for a cOIMIOn 
..arket in medicinal products arising from 
biotechnology 

- A directive on the legal protection of 
biotechnological inventions on the way 

- Cheaper agricultural raw materials for the 
11anufacture of biotechnological products 

Research, training, concertation: on going 
initiatives 

- Prospects. 

These chapters, which also have detailed 
subheadings. are accompanied by an extensive list of 
annexes which detail various Council documentation 
and decisions. For those ..arketing into Europe, 
this is obviously a "11Ust". (Source: Biotechnology 
Bulletin, Vol. 9, No. 12, January 1991) 

f.1.1~~-dcrived chf!!icals subject of renewed 
interest 

Riding a wave of interest in all-natural 
ingredients, biodegradability and enviro11111ental 
protection, the plant-derived che11icals business is 
expected to see renewed vigour, after a period of 
decline earlier in the century due to c0111petition 
fro. petroche111icals. 

Industry after industry is looking at 
plant-derived chemcials, says a BCC report, 
p~nt-Derived Chf!!icals - Perfo!:!!l!l~~ Regu~ 
Applications and Manufacturing (distributed in 
EuroDe by RauCon), providing opportunities for 
suppliers of plant-derived che11icals and for plant 
biotechnology. AlllOng the products considered are 
rubber, lignin, alkaloids, enzymes, allelopat~ics 
and lectins. 

But the challenge, RauCon concludes, will be to 
stay ahead of the c0111peting new alternative of 
stereocheinical chiral technology, which seeks to 
duplicate natural substances with synthetic 
chemicals. Details of the report, which costs 
$2,850.00, frOfll: Or. Norbert Rau, RauCon GlnbH, 
POB 1069, D-6912 Dielheia, Gennany or on 
+49 (62221 73562. (Source: Biotechnology Bulletin, 
Vol. 9, No. 12, January 1991) 

E..S.L...Reports on Gen0tne Research 

The European Science Foundation (ESF) has 
published a report on genome research outlining the 
scope of gen0tne research throughout the world, and 
the likely future directions of hU111an genome 
research. 

They also put forward rec011111endations for 
European research, including: 

- Consolidation and enhancement of existing 
coordinating mechanisms, such as the EC 
HUMan Genome Analysis Progranne, and HUGO. 

- Developinent of shared European facilities 
for high volume or large scale experimental 
procedures e.g. characterization of gene 
functions; and automated approaches to DNA 
analysis. 
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- Urgent consideration of the practical 
consequences of genome research. 

Further information from: European Science 
Foundation, 1 quai Lezay-Harnesia F-67000 Strasbourg, 
France. Telephone: 88 35 30 63; Telex: 890 440; 
Fax: 88 37 05 32. 

[BIS to provide bio-info!"8jltion services across 
~ 

The European Biotechnology Information 
Service (EBIS) is edited by staff of CUBE, the 
Concertation Unit for Biotechnology in Europe. CUBE 
is a small tea11 based in the Directorate-General for 
Science, Research and Devel~pi11ent (DG XII) of the 
C011111ission of the European C01m1Unities. 

The service is likely to be both paper-based 
and available on an electronic bulletin board. 
Details fro.: Dr. H. F. Cantley, CUBE, DG XII, 
Rue de la Loi, 8-1049 Brussels, BelgiUM or on 
+32 2 235 B145. Fax: +32 2 235 5365. E111ail 
TelecOll Gold 0810538. (Source: lliJllfchnoloqy 
Bulletin, Vol. 9, No. 12, January 1991) 

t~..±..ERI(A initiative on consU!!!ers and 
biotechnology 

A series of workshops pr01110ting a dialogue 
with consumers on the subject of biotechnology has 
been organized by the European Foundation for the 
I11111rovement of Living and Working Conditions, in 
association with CUBE, the European Connission's 
Concertation Unit for Biotechnology in Europe. 

The Foundation and CUBE have worked with 
Hs. Eirlys Roberts of ERICA (European Research 
into Cons11111er Affairs) in putting together the 
workshops. Following the first ~orkshop, 
Hs. Roberts wrote a booklet, The Public and 
Biotechnology, which is available frOll the 
Foundation in English, French, Gennan, Spanish or 
Italian - and in effectively unlimited quantities. 
Details frOll the Foundation on +353 1 B26888. 
(Source: Biotechnology Bulletin, Vol. 9, No. 12, 
January 1991) 

~gribllS.ioess C!Qnitors agricultural 
biotechnology 

CAB International and CPL Scientific have 
published what they believe to be the first news 
quarterly to focus extensively on the ~1 of 
technical change for the prospects of agricultural 
biotechnology. 

l!l!Pi..c~~.11.}i!ll!.U is based on the 
technical resources of the CAB ABSTRACTS database, 
a compilation of some 150,000 res~arch summaries 
per year created by scientists scanning over 
10,000 scientific journals, reports, conferences 
and books. Details from: Dr. Christina Cunliffe, 
CAB International, Wallingford, Oxon OXlO 8DE or 
on 0491-32111. Fax: 0491-33508. (Source: 
8iit.~!:!!l.ology Bulletin, Vol. 9, No. 12, 
January 1991) 

ATCC catalogues on yeastl....ln..llplant virlll.ti 

The ATCC has also published a new catalogue 
"ATCC Catalogue of Yeasts, 18th edition, 1990". 
This 230 page reference catalogue lists over 
4,000 yeast strains available from the ATCC. The 
catalogue provides str~in descriptions which 
include genotypes, source of isolation, literature 



references, media formulae, special applications. 
and 110re. New to the catalogue is a section of 
chrOllOsome maps of overlapping continuous gen0111ic 
clones (contigs) frOlll SaccharQl!JCfS crrrvisiar. 
Available for SUS 9.00 outside the USA. Copies 
fromi: ATCC ttarketing. 12301 Parklawn Or., 
Rockville HD 20852 USA. 

The new Catalogue of Plant Viruses and 
Antisera, 6th edition. 1990 lists over 500 virus 
and viroid strains, ZOO polyclonal antisera and 90 
110lecularly cloned viruses. The catalogue 
contains strain descriptions. source references. 
and host plant na-es. The catalogue also has a 
taxon0111ic listing. index to 110lecular clones. and 
crop susceptibility tahle. This publication is 
available for SUS 5.00 to all foreign locations. 
Copies fr1>111 the sa-e address as above. 

Pioilc;.h!!o~ business news 

The British publication Fil!jn.£i.jJ _!i~ has 
cOlllllenced publication of this twice llOnthly review 
of the international biotechnology industry. We 
have not seen a copy yet, but the Financial Tiines 
usually offers newsletters of good quality. Those 
wishing to subscribe should contact 
Carolyn HcNa-ara, Biotechnology Business News, 
Financial Tiines Newsletters, London UK 
(Fax: (071) 240 7946). 

The Aniinal Biotechnology Bulletin is a new 
quarterly publication published by the Regional 
Coordinating Centre of the UNOP/FAO Asian Network 
for Biotechnology in Ani111al Production and Health. 
This Bulletin aspires to serve the scientific 
connunity in general world wide and Asia 
specifically. It reflects current biotechnological 
developtnenls in relation to ani111al production and 
health, and the challenges facing biotechnology 
and 1110lecular biology in the decades ahead. Short 
review papers and research notes, as well as 
national news on important research results and 
development, extension work lo educate farmers and 
other users of biotechnology are welc0111e. further 
information frOlll the editor, Animal Biotechnology 
Bulletin, Regional Coordinating Centre, ANBAPll, 
clo Institute of Animal Science, CAAS Halianwa, 
Haioaa 100094, Beijing, People Republic of China. 

Pi 0JNYE.~JION;_~omprel.!rt1~_i ye _rfYitw _l!l 
~ i o tecti!lo 1.Qgy __ p~ 1e!1U..L_l!.lll! lh!mLb_y_;_ 
P.ioSoun;e. l!!t~, P.Q,~~..25_Q. __ l:!o~1J_. 
N_J Q77_J_l 

Each month's issue provides a comprehensive 
and cost effective means for technology manaqers, 
resedrchers and marketers to keep abreast of the 
vast wealth of information contained in patents 
in biotechnology and related fields. Cross 
referenced by keyword, inventor and assignee, 
BioINVENTION provides users i~ industry, 
ar.ademia and government full text information 
on the latest patents covering the Healthcare, 
Oiaqnostics, Aqriculture. Chemical, food 
industries and more. 

Annual subscription rates are: 

US and Canada 

Rest of the world 

$US 350.00 

$US 410.00 
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Price includes delivery by First Class ttail. 
for 110re information: Thomas J. Puskar, 
908-905-5728. 

Scitech Technoloqx Director1 1991 

This excellent annual CCJlllPrehensive guide to 
Technology and Industry Development Assistance in 
Australia is now available in 1ts 1991 edition. 
It has been extensively updated to take into 
account the numerous changes to federal and State 
Government progra11mes, the ve,ture capital 
industry and the higher education sector over the 
last year and includes all new Government, 
education and private sector ~rogr.....es which have 
been set up since the previous ed;tion. 

The Directory is available for $95.00 (plus 
SS postage and packing) frOlll Scitech Publications 
Pty. ltd., GPO Box 1915. Canberra, ACT 2601 
(Tel: (06) 247 7220; Fax: (06) 249 6648) 

!lisL~llUsl!lent j11_Ge.!!.ftii; E11g!r1eei:i!'g: 
~ll'!ir.Llll!!f!lll.L.!le!ua__of Qr~!:li.s~. Edi led 
by H. Levin and H. S. Strauss. McGraw-Hill: 
1991, pp. 403, $39.95, 137.95. 

~n Genetic Engineering gives a 
good picture of the state of the risk-assessinent 
industry in the United St~tes, where envirorwiental­
ists, gover1191enl agencies, firms of private 
consultants, lawyers and acadeinics, not to 111ention 
the COlllJ>anies attf!lllPling to test and market their 
products, are locked in expensive (or lucrative) 
controversy and negotiation. Levin and Strauss's 
COlllJ>endiUlll consists of 17 chapters by different 
authors, writing fr0tn a variety of different 
standpoints - scientific, technological, admini­
strative and social/political. The subject matter 
is confined to plants and the control of plant 
pests, presU111ably because it is only in this area 
that environtnenlal release of manipulated 
organisms is in prospect. 

The earlier chapters review the conceivable 
hazards from different applications of genetic 
engineering - engineered organisms and toxins for 
pest control, safety of transgenic plants as fo~d. 
use of viruses lo mitigate viral infections, 
horizontal gene transfer, the cultivation in open 
fields of transgenic plants. Several of the 
authors make reconnendations on precautions, 
either during preliminary tests to assess hazards 
or after full-scale release. 

~-i riJtlLQ! _l!leniJc;e.; __ Pio1ech1111Jogy ~ncLthe 
tl.!i_rd_~o_rJd. Robert Waldgale, Panos 
Institute, 1990 

Biotechnology, the manipulation of plant and 
animal species by controlled breeding and genetic 
engineering, raises scientific, legal, ethical and 
rommercial questions, and much acrimony. for 
example, Mexico provides a quarter of the genes 
used in the main US wheal varieties, yet receives 
no financial return for this contribution. The 
potential for future conflict between developed 
and deve 1 oping nations is enormous when it is 
considererl that developing nations harbour 
approximately 65 per cent of the world's qenetic 
resources. 

Waldqate's hook aims to improve debate on the 
control over, and benefit from, genetic resources. 



And there are very real benefits in settling this 
conrlict as soon as possible. For example, the 
yield of cassava, the staple food c~p throughQut 
1111ch of Africa, could be quadrupled if disease­
resistant strains could be developed. The inain 
obstacle in the development of such strains is that 
1111ch of the experience, knowledge and laboratory 
equipment needed for this work belongs to the 
developed world, and the returns frOll this kind of 
research are insufficient to attract research 
staff and c011panies. 

The book outlines not only the debates but 
gives basic background inaterial on the science and 
economics of biotechnology. Particular emphasis 
is given to the role of biotechnology in crop 
plants like cacao and cassava, and in lledicine. 
Chapters are devoted lo i111pacts on the use of 
aniinals in far11ing, the engineering of •icrobes 
(for exillllPle, a •icrobe has been developed lo 
digest spilt oil), far.ers' rights, the 
relationship between public and private interests, 
and the environmiental hazards posed by the release 
of engineered species and varieties. 

Waldgate does not hesitate to point at the 
developed world for using genetic resources frQlll 
developing countries for hicl..'ly lucrative food and 
medicinal inaterials, yet fa1ling to pay for the 
use of this inaterial. 

The book is well laid out with clear chapter 
breakdowns, and boxes of salient facts for easy 
reference throughout the text. 

First the Seed: The Politi-'.ll..JconQ!!!y of 
Plant Biotechnology. Reviewed by Sheidon 
Kri11sky. 

Agriculture is poised for a restructuring as 
a result of the biotechnology revolution. That is 
the conventional wisdOlll. But what will be the 
effect of the changes? Who will be the winners 
and the losers? What are the tradeoffs? How will 
the biosphere fare? 

Jack Kloppenburg's probing study which he 
subtitles "The Political Econ0111y of Plant 
Biotechnology" provides a structure and logic 
to address these questions. In part, the answers 
can be found in the historical analysis of 
agricultural developments. To reveal the forces 
of technological innovation that have led to 
1110dern agriculture, Kloppenburg takes us through a 
500-year exa11ination of hut11ankind's oldest system 
of production - the farm and its primary unit of 
production, the seed. 

Through a discussion of ownership, 
development, and global distribution, Kloppenburg 
shows the seed's special role as the material 
basis of social and technological change in the 
agricultural sector. The history of the seed 
reveals the political economy of agriculture, an 
economy that reflects the underlying logic of 
capitalist development. Seeds are no longer 
simply the capsules of germ plasm that regenerate 
the protein sources. Seeds are commodity futures; 
seeds are "patentable products of manufacture", 
seeds are co-conspirators in a colonial warfare 
against nature. 

Kloppenburg's book sets high stand~rds for 
continued debate in this area. Further, his 
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analysis draws attention to inany unresolved issues 
deserving of continued study. Will the new bio­
rational pesticides lessen agriculture's dependency 
on toxic chemicals? Will the new generation of 
seeds provide !ufficient variability in the 
geniiplas• as insurance against future blights? 
Will we be able to i111prove yields and 110ve toward 
sustainabl~ agricuture? Biotechnology is still too 
young to evaluate its contributions to agriculture. 

Starvation and plenty. Shattering: Food. 
Politics and the Loi£_9f Genetic~ilv-

. Sy Cary Fowler and Pat ttooney. University of 
Arizona Press, pp. 295, $24.95 hbk, 
$12.95 pbk. 

Fowler and ttooney ti·ace the developnent of 
gene banks frOll botanic gardens, or plant breeding 
fr1111 selection by peasant farmers, and of our 
~resent-day, global agroche111ical industry. 
Reading one of their books is like reading several 
books at once; science, history and developnent 
politics ineld to foni an illuminating and 
absorbing story. 

Shattering is written for the general 
reader. It sets out to link developinents in 
agriculture, biotechnology, industry and 
United Nations politicking. 

ttodern agriculture is big business. It 
relies on high inputs of fertilisers, pesticides, 
irrigation and intensive 111arketing. Its seeds are 
bred to respond to fertilisers, producing better 
harvests and bigger profits for breeders. 
Biotechnology pr0111ises, a1110ng other things, to cut 
the time that it takes to breed new varieties. 

During the 1970s 111Ultinational COlllJ>anies, 
such as Shell and Pioneer, Sandoz. ICI and Upjohn, 
bought up thousands of sinall seed COlllpanies. 
Research by the Rural Advance111ent Fund 
International, which einploys the authors, found 
that at least 65 research progrannes around the 
world are tryir~ to breed herbicide tolerance into 
agricultural crops. The herbir.ides th~t threaten 
these crops are usually the same ones manufactured 
by subsidiaries of the 11ultinational companies. 

The outwardly humanitarian aims of feeding 
the hungry mouths of the Third World by setting up 
International Agricultural Research 
Centres (IARCsl in the 1950s concealed other less 
altruistic motives, suggest Fowler and Mooney. 

Today there are 13 IARts, all funded and, the 
authors imply, therefore controlled by 
industrialized countries. Host have gene banks, 
stocked largely with the genetir. resources of the 
crops of the South. This germ plasm should be 
freely available to any breeder that wants it, 
whether in the private or public sector, but it is 
often restricted. Commercial gene banks are not 
even obliged to exchange germ plasm. 

The IARCs were responsible for the "green 
revolution" but, say the authors, that revolution 
itself increased genetic erosion as farmers in the 
Third World replaced their traditional varieties 
with the new "high-yielding" ones. Those new 
varieties are continually ousting old varieties 
from the farmer's fields. RPr.ause extinction is 
for ever, write Fowler and Mooney, conservation 
must also be for ever. 



The International Board for Plant Genetic 
Resources (IBPGR), was set up in the 1970s to 
coinbat genetic erosion. It is the international 
rescue tea- for the world's plant genetic 
resources that are threatened with extinction. 
But, according to the aut~nrs, it has failed in 
its task. 

The Board has favoured collection of crops of 
global econ0111ic i'llportance at the expense of crops 
of national or local i111portance. Even crops 
valuable to the global food trade, sur~ as wheat 
and rice. have ~ot been adequately collected. 
Horeover, the .aterial in its gene banks is not 
well 111aintained. 

The authors inake a case for the Third World 
being paid in full for being guardians of the 
world's genetic diversity. IBPGR and the IARCs 
have so benefited the developed nations that the 
status quo is 111aintained, and the illlbalance of 
expertise and funds between the North and the 
South remains finnly in place. But there is not 
1ruch discussion of possible 110des of compensation 
for Third World farwiers. 

Like all good books, Shit1fri.!!g does not 
answer nearly as 111any que~tions as it raises. But 
it raises thein in an entertaining and stimulating 
way. 

!Hourii.!!n~f.pl !i;ilt.ionLi_!L~µj~rne .. 
~nvir2!!!!!fntll ''rotection_ind Process Control, 
R. 0. Schlllid and F. Scheller, eds. 
ISBN 0-89573-955-0. DH 128.00 (VCH 
Publishers, Heidelberg: 1989). 

!!ia1t!!l.!l.r.$: Elizabeth A.H. Hall. 
ISBN 0335-15894-3 £50.00 (cased) (Open 
University Press, Hilton Keynes, UK: 1990). 

Readers wishing to access the current state 
of play in biosensor research would be well 
advised to start with a copy of ~he Open 
University Press' ~t!!i2Il· For those already 
in the area or with the facilities and inclination 
to build their own biosensors, !tiJlifrisors: A 
Practical Approach (Oxford University Press) may 
be a useful addition to their library. This is a 
do-it-yourself handbook of biosensor construction 
with detailed instructions on how to build a 
variety of working biosensors for a range of 
applications. Hany promising prototype biosensors 
are also described in Bigsensgrs: AR2_licatigns in 
t'ledi.ti!.le_._ E!l_vi r_onmtnal_llaitt.tURn...a.mLPrJ!..tU$ 
Con.t~ol, the proceedings of a 1989 workshop held 
under the auspices of GBF (Braunschweig, 
Germany). Among the most ambitious projects is a 
collaboration involving researchers at Dusseldorf, 
Frankfurt, and Halle which aims to develop home 
screening for phenylketonuria. Environmental 
sensors, too, abound: whole-cell sensors for 
biological oxygen demand and pesticide sensors 
based on acetylcholine esterase are just two 
examples. 

P1mboo$; _Current Be$e~rth. by 
I. V. Ramanuja Rao, R. Gnanaharan, and Cherla 
8. Sastry (editors). 

This study is a condensed version of the 
Proceedings of the International Bamboo Workshop 
in Cochin, India. Bamboo remains a vastly 
underresearched subject of forestry in developing 
countries. This collection of papers by 
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specialists in bil91boo is an attetnpt to understand 
this resource better and suggest measures for its 
proper utilization, 111C1nage111ent, and coniervation. 
Published jointly by the Kerala Forest Research 
Institute in Peechi, India, and the International 
Development Research Centre (IORC) in Ottawa, 
Canada. 

~t_tjne.L2J ~-~c!trn...1e~c~e~_t_o l:!f'! 
~a..ttir:in.ln .. !lldimi JH:fttti..liO!LOL~_ll)S. Edited by 
Robert H. Chanock~ NIAID, National Institutes of 
Health; Harold S. l,insberg, ColUlllbia University 
College of Physicians and Surgeons; Fred Brown, 
Pl11111 Island Ani111al Disease Center; Richard A. 
Lerner. Research Institute of Scripps Clinic. 

Vaccines 91 presents infor111ation at the 
cutting edge of vaccine development with examples 
of connon infectious agents of critical importance 
to hUlllilns and 111any other animal species. This 
volUMe contains the latest data on the 
:nnunological, 11e>lecular, genetic, and pathogenic 
properties of i111portant h11111an and animal pathogens 
with particular attention paid to those critical 
for the development of vaccines. Other approaches 
are also described for preventing or ameliorating 
th~ diseases these pathogens cause. 

Pra111inent a.iong the exciting advances 
presented in this vol11111e are fundillllental findings 
on the devastating h11111an innunodeficiency virus 
(HIV), the etiological cause of AIDS: features of 
tne envelope structure critical to dPveloping 
protective, hUlllOral innunity; antigens that appear 
t~ provide cellular i1111Unity, which may be 
essential for a vaccine to be effective; and the 
use of antisense RNA, which may provide a unique 
therapeutic ap~roach to AIDS (this approach is 
also described for other viral infections). The 
utiliza•.ion of several viral vectors, and even 
bacterial vectors, is demonstrated for expressing 
a variety of viral and parasitic antigens that may 
provide practical delivery systems for vaccines. 
Innovative innunological studies are described 
revealing the ability to utilize combinatorial 
expression libraries to obtain specific monoclonal 
antibodies demonstrating the danger of producing 
antibodies that enhance rather than prevent viral 
infections if the wrong antigen is used for 
i111111unization, and presenting methods to engineer 
T-cell-presenting epitopes. 

1991 448 pp. (approx.). ISBN 0-87969-367-3 
illus., colour plates, indexes, Paper $85 

Available from Cold Spring Harbor Laboratory 
Press, fulfillment Department, 10 Skyline Drive, 
Plainview, NY 11803-9729. 

!he mgletular big!ggy of Alztl.fimer_'._i 
d.i~c: Current communications in moler.ul~r 
biology. Edited by Caleb E. Finch, Andrus 
Gerontology Center, University of Southern 
California; Peter Davies, Albert Einstein 
College of Medicine. 

Alzheimer's disease (AO) has been the subjer.t 
of intense biochemical and molecular research ror 
a number of years. That many aspects of this 
research are in a state of healthy controversy was 
evident from this meeting, the third Banbury 
Centre conference on AO. The neuropathological 
changes in acute AD have been known for many 
years, but the relaticnship of these changes lo 
the symptoms of the disease i~ not clear. The 



• 

biochemical nature and the role of plaques and 
tangles in the pa~hogenesis of AD are still 
controversial. There was considerable debate 
about the involvement of thei'-ainyloid protein and 
the structural relationships of Tau prote~n to 
neurofibrillary tangles. Another subject of 
discussion concerned the 110lecular genetics of AD 
studied using the new 111ethods of RFLP linkage 
analysis and whether early cases of AD de110nstrate 
genetic heterogeneity. The participants in t~e 
111eeting ~ritically reviewed the latest findings. 
This book i$ exciting reading for all interested 
in Alzhei~r's disease and degenerative brain 
disorders. 

1988, 197 pp., illus. ISBN 0-87969-319-3. 
Paper $25 

Available frOll Cold Spring Harbor Laboratory 
Press, Fulfillment Depart111ent, 10 Skyline Drive, 
Plainview, NY 11803-9729. 

Hints on electronic record keeping offered 

There are pitfalls that should be recognized 
and precautions that should be taken in 
maintaining research records in COlllputers and data 
storage devices. To help researchers in 
recognizing thet11, the Allerican Che111ical Society's 
C011W1ittee on Patents and Related Hatters has 
pub 1i shed a free pa~h 1 et. "Electronic 
Record-Keeping for Patent Purposes: Cautions 
and Pitfalls". 

The connittee points out that there is no 
precedent in patent case law where COlftPuter-stored 
data have been used to establish priority of a 
claim. Hence, i' says, computer record keeping 
cannot be assU111ed to serve as a substitute for 
maintaining an original, penlldnently bound, 
handwritten research notebook. 

Neverthe 1 ess, the connittee notes that 
computers are increasingly being used for 
gathering original data directly from 
instrumentation, storing data, and maintaining 
research records. The pamphlet deals with the 
issues of permanence, accuracy, conte111poraneity, 
and protection against loss. 

The pamphlet is available by sending a 
self-ad~ressed mailing label to American Chemical 
Society, Department of Government Relations and 
Science Policy, 1155-16th St., N.W., Washington, 
D.C. 20036. Or telephone (202) 872-4479. 
(Reprinted with permis!ion from Chemical and 
Enginee. ing News, 18 February 1991, p. 34, by 
James Krieger. Copyright (1991) American Chemical 
Society.) 

QMJ!!fnt and intelli9f!!fi_i.u offer GENESEO 

GENESEO is a ~ew database that contains 
information on nucleir acid and protein sequences 
from patent applic~tions and granted patents. It 
is the product of a coorerative effort between 
IntelliG.,netics Ir.c. and Derwent Publications. 
GENESEO records ?11 nucleotide sequences longer 
than nine ~ases, ?11 proteins longer than three 
amino acids and probes of any len9th. The 
database is used in conjunction w1th the 
IntelliGenetics Suite sequence analysis 
progranwnes. 
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Details from: Derwent Publications Ltd., 
Rochdale House, 128 Theobalds Road, 
London WCIX 8RP or on 071-242-5823. Fax: 
071-405-3630. 

!:!.i_!jchi Alnerica announces new CD-R()t1 database 
for micro=<1rqanism infonnation 

CD-STRAINS is Hitachi America's current H ne 
of biotechnology related PC-based 
software/database prograiiwes. CD-STRAINS allows 
users to retrieve infonnation frOlll the three major 
micro-organism culture collections. 

These culture collections are provided by the 
American Type Culture Collection (ATCC), the 
Institute for Fer111entation, Osaka (IFO), and the 
Japanese Collection of Hicro-organisms (JCH). 

These culture collections are now available 
from Hitachi on CD-ROH, COlftPaCt disk, read-only 
memory, which pennits the storage of large amounts 
of data (550 111egabytes) on one disk. Micro-organism 
infonnation can be retrieved within seconds bv 
name, culture design~tion, growth temperature: or 
GC content, depending on the database searched. 
The introductory subscription costs $700.00. 

Details from: Kathy Padgett, Hitachi 
America Ltd., CQlllf)uter Division, Hitachi Plaza, 
2000 Sierra Point Parkway, Brisbane, CA 94005-1819, 
USA or on +1 (415) 589-8300. Fax: 
+1 (415) 583-4207. (Source: Biotechnology 
Bulletin, Vol. 9, No. 12, January 1991) 

HybridQ!!la data bank update 

An updated and greatly enhanced version of the 
CODATA/IUIS Hybridoma Data Bank (HOB) will soon be 
available via the Hicrobial Strain Data Network 
(HSON). The entire HOB file, consisting of over 
20,000 records describing individual hybridomas 
and/or their monocloral antibody products, will be 
accessible through an HSDN gateway to the Canadian 
Scientific NU111eric Database System (CAN/SND). 
CAN/SND is manage~ by the Canada Institute for 
Scientific and Technical Information (CISTI) of the 
National Research Council Canada. 

Access to HOB on CAN/SND will be selected from 
the HSON menu just as the previous version of HOB 
was selected. However, the new file is much more 
co~prehensive than the original one and the CAN/SND 
software allows for preliminary browsing through 
lists of terms contained in the database and field 
spec;fic searching. Those famil~ar with the 
orig1nal HOB on HSDN should have no trouble using 
the new capabilities, as the field names and 
database format remain the same. User 
documentation will be available online and in hard 
copy which will be mailed to HSDN registered 
users. CAN/SND also contains "help files" which 
will guide new users as they search the system. 
Periodic updates will provide HSDN su~scr;bers with 
the latest information on hybridomas and their 
inwnunoreactive products. 

All records in the CAN/SND version of the HOB 
will contain pointers to further information about 
the hybridomas either through literature citations 
and/or developers' and distributors' names and 
addresses. Those hybridomas available through the 
American Type Culture Co1 1ection (ATCC) or the 



European Collection of Animal Cell Cultures (ECACC) 
111ay be ordered directly online by sublllitting order 
11essages to ATCC-SERVICES (4Z:CDT0109) or 
ECACC-SERVICES (75:08IOZZZ). 

!:f!!fral biotechnoloav inforl!iltion available 
through the HSDN network 

Bioindustrv association databases, which 
include: 

- BIA Bulletin 

- Diary of events 

- The European C011111unity and Biotechnology 

- S1111111ary of EC Directive on the contained 
use of genetically 111anipulated organisms 

- SU11111ary of EC Directive on the protection 
of workers frotn biological agents 

- Slllllllilry of EC Directive on the deliberate 
release of organis11s into the environ11ent 

- Export assistance fr0tn the UK Depart11ent of 
Trade and Industry. 

lti_~hnology in Europe. Hanpower. Education 
and Training <BEHET) 

The first (UK) part of a European-wide 
database on the education, training and manpower 
opportunities in biotechnology is available 
online. Data on other countries will be added 
as it bec0111es available. Further infonnation 
from D. Bennett (Cambridge BiOllledical Consultants, 
Zl Hill Street, Ca111bridge CBl ZHP on 0810531) 

Data-Star databases 

The Data-Star host 111akes available over ZOO 
databases that can be accessed via the HSDN 
network. The databases contain bibliographic and 
commercial infor111ation of importance to 
biotechnology and medical science. 

Biological databases 

Widely dispersed data on the location and 
strain behaviour of micro-organisms and cultured 
cells has been linked by the HSDN to provide a 
comprehensive service that complements the above 
general databases. Electronic mail, fax and telex 
f~cilities, together with trainin9 and software 
di stri but ion complete the HSDN' s rnternat i onal 
services. 

HSDN, 307 Huntingdon Road, Cambridge CB3 OJX, 
UK. Tel: OZZ3 Z766ZZ 
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Databases that can be accessed through the 
HSQN (Hicrobial Strain Data Network) 

1. HSDN Bulletin Board. 

Z. European Biotechnology Infonnation Service 
(EBIS) bulletin board. 

3. MSDN Central Directory to laboratories or 
data centres with infonnation on properties 
of micro-organisms or cultured cells. 

4. HybridOllil Data Bank on c011111ercially 
available cloned cell lines and their 
i1mUno products. 

5. UK Culture Collections databases (HiCIS) 
(HiCIS database with primary data on 
strains held in UK). 

6. UK National Collections of Yeasts and Food 
Bacteria (NCYC/NCFB) databases. 

7. Netherlands Culture Collections databases 
(CBS/NCC). 

8. Deutsche Sannlung von Hikroorganis11en 
databases, including Approved List of 
Bacterial Names. 

9. World Data Center for Collections of 
Hicroor9anisms (Rl~EN, Japan), including 
world-w1de culture collection infonnation 
and species list of holdings, the Hybridoma 
Data Bank, the World Directory of Algae, 
bibliographic infonnation on plant tissue 
culture research. 

10. DATA-STAR databases, including 
bibliographic infonnation such as 
Che111ical Abstracts or SCISEARCH (for 
current contents), 111edical and CQlllllercial 
databases. All available at reduced 
costs to HSDN users. 

11. French databases on lactic bacteria and 
filamentous fungi (HINE). 

lZ. Brasilian Tropical Database (BOT) 

13. a. ATCC collection of bacteria 
b. ATCC collection of al9ae and protozoa 
c. ATCC collection of an1111al cell lines 
d. ATCC rec0111binant clones and libraries 

14. European Collection of Animal Cell Cultures. 

15. UK Biolndustry Association databases (BIA) 

16. Biotechnology in Europe - Manpower, 
Education and Training (BEHET) database. 




