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Biotechnology is a technology of great promise. It
offers us an intinite number of wavs of combating,
hunger, securing health and censerving our envi-
ronment: concerns of crucial importance to the
developing countries. UNIDO shares those con-
cerns and is determined to harness the best re-
sources to pave the way to sustainable develop-
ment. Internationalization is a critical factor in that
process. Centres, such as the International Centre
for Genetic Engineering and Biotechnology, a ma-
jor UNIDO project, provide an all-essential forum
for effective international co-operation. Thev con-
stitute an enabling scientific and educational envi-
ronment for research and development into the
pressing needs of developing countries. The Centre
not only ensures access to state-of-the-art research
and equipment, but it also disposes of a critical
mass of scientitic statf and can offer advanced
training. By co-operating through the Centre with
their counterparts in developed countries and en-
gendering asense oftrue partnership and dialogue,
the scientists in developing countries not only re-
main at the cutting edge of a new technology, but
they also help to keep it sharp and eftective. The
sense of community in the tield of innovative re-
search is heightened by the application of modern
electronic communications, such as the Centre's
computer information resource, ICGEBnet, and
more recently its newsletter HELIX.D A welcome
addition to the services provided by the Centre, the
newsletter aims at enhancing the dialogue among
its farge membership.
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Editorial

Biosafct_\' is an emotionally
charged term giving rise to
fierce debae amongst scien-
tists, policy makers and in-
dustryv. In the West, safe-
guards demanded by envi-
ronmentalists are often seen
bv industry as discrimination
against hiotechnology prod-
ucts, by subecting them to
extra levels of testing and reg-
ulation. In developing coun-
tries lack of sateguards or in-
deed ofanv reuulatur\ frame-
work is view "d with concern.
It is often felt that deregula-
tion will turn these countries
into testing grounds for re-
leasesof tmnwcnu organisms
which would notbe given test
permits in the developed
word. The testing of a rabies

vaccine in Argentina in 1986
is often quoted asan example.
On the other hand in the case
of most developing countries,
adoption of a regulatory
framework, although legiti-
mizing environmental releas-
s, does not guarantee ade-
quate mumtonm,ut rield tests
due to lack of resources and
expertise. In this sense, it is
feared that regulation per se
could be a more serious cause
of relocation of potentially
hazardous experiments tode-
veloping countries than lack
of regulation itselt. Some ana-
Ivsts argue that even if reioca-
tion is not on the cards, adop-
tionof rigid regulations ridden
with bureaucratic procedures
is likely tobe aserious imped-

iment to technology transfer,
limiting the availability of
muh needed products and
processes to developing
countries.

A number of initiatives is un-
derwav (see News), all trving
to allav possible apprehen-
sions over biotechnology ap-
plications, tacilitate technolo-
gvtransferand harmonize risk
assessment methadologies.

But even it one denudes bi-
osafety of all elements that
tend to tint it politically, there
remain questions to be an-
swered before one takes a

In the case of
most developing
countries, adop-
tion of a regulato-
ry framework, al-
though legitimizing
environmental
releases, does not
guarantee ade-
quate monitoring
of field tests due to
lack of resources
and expertise.

more relaxed attitude towards
biological safety. True, a dec-
ade ago, alot of the fears were
originally generated by rela-
tive ignorance. Could genetic
tampering through recom-
binant technologies lead to
unpredicted genomic altera-
tions? Is recombinant gene
transfer through species bar-
riers any ditferent from that
occurring in nature randomly
through transduction and
transformation? Most of these
fears have been dispelled
<ince. Infactthe precisionand
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ICGEB: scientists
and programmes

Fr.mciscu E. Baralle, born
in Buenos Aires on 26 Octo-
ber 1943, graduated in med-
icine and chemistry at the
University of Buenos Aires,
Department ot Organic
Chemistry. After gaining his
Ph.D. he transterred to the
Instituto de Dicestigaciones
Bioquinticas Fundacion Can-
pomar directed by Prof. Luis
F. Leloir. In 1974, he moved
to the MRC Laboratory ot
Molecular Biology, Cam-
bridge, UK, where he
worked in the Division di-
rected by Prof. Frederick
Sanger. From 1980 to [990
he was Protessor of Patholo-
gvat Oztord University and
Fellow of Magdalen College.
He is a member ot the Euro-
pean Molecular Biology Or-
ganization. He wasappoint-
od Head of the Trieste Com-
ponent ot [CGEB in Septem-
ber 1990,

Prof. Baralle was involved
in the determination of the
primary structure ot cu-
karvotic mRNAL In 1977 he
was the first to complete the
sequence of the messenger
of humanbeta-glohinand, in
1979, to clone the gene ot
thebeta-globin, acomponent

ofthe human embrvonic hae-
moglobin_ He carried oul re-
search on thalassemia and
is currently studving the ge-
netic factors involved in the

susceptibility to atheroscle-
rosis. In his laboratory he is
developing projects on the
study of the genes ot apoli-
poprotein Al and Al com-
ponents of the High Density
Lipoproteins (HDL) in-
volved inthereverse choles-
terol transport. High plas-
ma levels ot HDLE seemy to be
associated with a fow inci-
dence ot coronary heart dis-
case. The knowledge ot the
genctic mechanisms which
regulate these levels can be
not only ot great scientitic
interest but also ot great val-
ucinchinical practice Anoth-
or project tocuses on the dif-
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terent coding genes for the
extracellular matriy proteins
such as tibronectin and te-
nascin, and the RN alter-
native splicing mechanisms
involved in the generation
of isotorms of these proteins.
In the field of hypertension,
Irot. Baralle is interested in
adducin, a cvtosheletal pro-
tein whose properties could
influence arterial tension.

In collaboration with phar-
maceutical companies he has
initiated biotechnology
projects aimed at producing
polvpeptides ot pharma-
ceutical value such as ervth-
roprotein, thecoagulationin
tactor VHIT and some lvm-
phokines.

In his laboratory at ICGEB,
apart from carrving out ba-
sic research in the above
ticlds, anapplicd project has
been initiated tor the devel-
opment of diagnostic kits,
innovative vaccines and the
production ot recombinant
monoclonal antibodies tor
immunodiagnosticsand ther-
apv. Particular attention is
focused on Hepatitis B and
C vaccines. Thev are being
developed using a novel
cpitope presentationsystem
based on the capsid ot the
Black Beetle Virus (BBVL
his structure allows @ con-
siderable flevibility for the
blending of toreign T and B
cell epitopes in a strongly
Immunogenic contest.




The virology group at
ICGEB-New Delhi

Rescarch acticitics. headed bu Dro Shakad Jamee

Sare currentlu

directed toccards studics, at the molecular lecel. o teo bupes of
ciral lepatitis: hepatitis B and cuateric non-non-B hepatitis.

The Hepatitis B Programme

Hcp.\lili~ B i~ a major world

health problem with an estimated
2 million carriers ot this disease
worldwide. The predominant
made ot transmission is parenter-
al. where chronie carriers consti-
tute the reservoir tor spread o
infection to other susceptible indi-
viduals, cither horizontallv or
verticallv, Severe chronic hepati-
tis B trequently leads to prema-
ture death trom liver tailure.
Chronic lk‘pdtiti\ B i~ also assoi-
ated with the development ot pri-
mary hepatocellular carcinoma
(PHOY with risk ot PHOC develop-
ment bemyg about 300-told that ot
age matched non-carriers.

T'he actiological agent tor this dis-
case, hepatitis Bvirus thIBVY s a
~mall (42 nm. partiallyv double-
stranded DN virus (big Dy The
host range ot HBV s narrow, to
date productive intections have
been established only in human
beings and higher primates. In
permissive hosts viral antigens
and DN are tound primarily
within Iiver cells, which harbour
abundantquantitics ot replicative
and assemblv itermediates as
well as mature virtons, The goe-
nome ot FIBV s circular DN ot
only 3.2 Kkilobases mength which
envoddes at Teast tour viral anti-
cens: PNA polvmerase () Core
CHIBOY, Surtace tHBS AW and N
(HBNY protems

The hepatitis B programme i~ fo
cussed on b tollosvimg aspedts

I Eapression and Charadteriza
tion of -t tional domams ot
‘

the \-protem eHB\D.

2 Anabusis ot the enhancer
clement ot HBV

Y Novelapproaches toavards
the desizn ot a molecular
vaccine tor hepatitis B

4+ Lvmphokine-deriv ed immu-
no~timulatory agents as
potential adjuvants.

1. Hepatitis B virus
X Protein

Ot all the BV -encoded proteins.
\ i~ the least understood. Recent-
Iv. ithasbeen<hown tobe capable
ot trans-activating 2 number ot
viraland cellular promotersoren-
hancers. Most signiticant in this
respect is trans-activation ot the
long terminal repeat (HINV-TTRD
ot the human immunodeticieney
virus LIV Dy N as it s the tirst
cvidenceotaninteractionbetween
FIBY and HIV at the molecular
lev el Phis supports clinical obser-
vations that a majorityv ot ATDS
patients also test positive tor hep-
atitis B. Doces HBY intectioninam
wav predispose ton ard< HHV in-
tection? Wath the HBV N protein
trans-activating the FHN -E TR its
possible that FIBV mtection man
activate a latent torm ot FHA anto
tall-Blown AHDS,

Rescarch i~ directed tosvards an
understandme ot the mechanism
of this tran~-activation. A simple
minded mechanism would e
volve binding of N toats taraet
DN sequencetsy, just Tike o
number ot known trans reption
Lo tors Prelimumary evidencerudes
this out becatse N does not seem
to bind DN A and ne CONSCTIStS
ntcdeatide sequence can lw:lm al
rzedontarsct DN Frans acting

tactorsthat donotbind DX cen-
cratlv act by mteracting with or
moditvingother N A-binding pro-
teins.

This problemisbeing approached
by generating a number ot site-
directed mutant~ ot the \ proteimn.
T'he trans-activating properties ot
these mutants will detine the
tunctional domains ot this pro-
tein. Simultaneouslv co-precipi-
tation ot \ and other cellular pro-
teins with anti-\ antibodices i~ be-
inz pursued to detine protems ca-
pable ot associating with \.

2. HBV Enhancer
Enhancersarecis-acting DN Aele-
ments that are able to potentiate
transcription from RN A polvimer-
ase [y transcribed promoters
ndependent ot orientation and
distance. They also conter tissue
speditic gene expressionand most
interesting v thev arcotten tound
tran~po~ed to proto-oncogenes
therebyv mducing tumor torma-
tron.

A major HBV enhancer has been
mapped to g regron between the
surtace and N genes. This enhane-
or can transcriptionatly regulate
at least three HIBY promoters -

the N\ and core promoters are Ly
cated downstream while the sur-
tace antigen promoter is located
upstream. It also binds ~everal
cellular proteinsand esbubits liver
\}’\‘\'!li(it\ CAsecond hiver \Pl‘(lli\'
enhancer hasrecentlv beenidents-
tred adpacent to the core promaoter
ot HIBV . [tmay be developmental-
v rv;.;ul.\tcd ASUNCUSSEVeCOre sehe
CAPression is abserved in ad-
vanced hepatocelular carcanoma
when HBV replicationis virtually
abaent,

Hheresearch prograomme includes
A detatled mutational analvsis ot
certam repeated sequence ele-
menis prosent within the maor
ston ot BV Cloning
out enhancerbmdimg tactors trom
Inver CONON fibrarres using the
South Western” techngae s alse

enhancer o

undersay These stindies are ke

Ivote help i anderstanding




mechanismis? of gepre evpression
in cells intected with the virus s
role in pathogenesis ot hepatitis
and hepatocellutar carcinomaand
tracing the evolutionary origin ot
hepadnaviruses.

3. A Molecular Vaccine
for Hepatitis B

The S_\'l“hl‘(i( Pt‘plid\' methodolo-
gy has proved immensely usctul
in mapping important domains
within surtace antigen proteins ot
a variety of pathogens. However,
keeping the phenemena of MHC-
restriction and antigenic variation
in mind, it appears unlikely to us
that a svathetic peptide vaccine
will prove cltective ina _\_‘,t‘lu‘li(.’ll-
v outbred human population. A
novel approach is being tollowed
to overcome these problems. P'ro-
teins will be designed that coae
exclusivelv for a variety of select-
ed immunologically and tunc-
tionally relevant determinants ot
the hepatitis Bsurtaceantigen. The
svithesis. assembly and expres-
sion ot the gene for one such con-
struct is currently underwav. Ttis
anticipated that studies ot this
nature will also help clucidate
some basic principles applicable
towards the design ot molecular
vaccines in general and in addi-
tion provide an excellent model
svstem tostudy the mechanismot
.)l\li).‘,k‘n pnm'win_\:, and pn-svnm-
tion.

As g corollary to these above de-
seribed studies, synthetic peptides
are used extensively toidentity
important and potentially usctul
regions of FiBsAg. Recent ettorts
have also been tocussed at recon-
structing contormation-depend-
entantigenic determinants ot HB-
s.-\:.’, with svnthetic }‘(‘Pli\h'\.

Fhedevelopmentotarecombinant
HIBV vaccine is also pl.mm-d. I'his
will include sequences trom the
pre-S regions to improve the im-
munogenicity os compared to the
vaccines currently available. Cer-
tain novel approaches aimed o
mavimizing HBs A expressionan
cultred celle are carrentlv bemng;
pursued to provide a costette

tive alternative to the presenthy
available recombinant HBV vac-

CInes.

4. Lymphokinea-derived -
Immunostimulatory
Agents

Broadlv speaking the approach
here involves the use ot svnthetic
peptides trom lvmphokine -
quences thatare capable ot poten-
tiating the immune response
against a given immunogen. Qur
mitial eftorts are tocussed on hu-
man interleukin- 1Bl -1BYsincea
nenapeptide derived trom this
protein with immunostimulatory
activity has already been de-
~cribed. We have shown that vou-

P73t B:
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plingotthisnonapeptide sequence
toagiven peptideimmunogencan
conter in-built adjuvanticity ot
Jeastin the murine sustem. Weare
currenthv esamining the potena
ot other 112! derived soquences
and, in particular. peptides tha
combine various tundiional re-
eions ot the native -1 protein. It
i~ expected that such “bonsai” ver-
sions of [ -1 will find apphoation
as adjivants moa varets ot vace
e preparations mduding that
tor hepatitis 13

By enboanamg immimogentoty o
aviven vacome mestch o manner,

Sariae e S

i

auciracoped t |
myng pechc oegam HicAg  HieAg
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it should be l‘\‘\\ib[(' toreduce the
prumber of immunizations re-
\]llin‘\! to conter total }‘I‘\‘h‘\‘liﬂl\.
Thiswould thenmal eitmoreame-
nabletoglobalimmunizationboth
by reducing cost and increosing
ctiicacy in terms ot lower drop-
out rates and thereby be ot partic-
ular benetit to the developing
world.

The Enteric
Non-A Non-B
Hepatitis
Programme

The development ot diagnostic
tests tor viral hepatitis
Aand B has led to the
realization that anoth-
er torm ot viral hepati-
tis enists. The di.\)_;nn-
~isofthis Non-A, \on-
B (NANDB) hepatitis i~
currently one ot exchi-
~jon. Two major forms
of NANB hepatitis are
recognized  world-
wide

Otthese.enteric NANDB
h\‘P.\liti\ tollows a tae-
cal-oral transmission,
with contaminated
drinking water as the
Major source of intec-
tion. This torm ot hep-
atitis i~ endemic to the
Indian subcontinent
and a number of major

cpidemics have been reported in
the last tew vears. A seroepidemi-
ologically similar discase has also
been reported tromSoutheast and
Central Asi, parts ot Atrica, the
Middle Fast the Soviet Umon, as
wellas partsot Northand Central
Americas.
projectthatwiththeavailabilite o

Current estimates
detinitive diagnostic protocels,
this torm ot hepatitis may exceed
hepatitis B oas the world’s most
common torm ol hepatitis,

Fhe candidate actiological agent
Bas beendentitied as a0 27 3 nm
viral particle m the stools of pa

tients thiy, D fmtial ettorts con
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cerning enteric NANB hepatitis
are aimed at cdonimg the genome
ot this viru~. To this end, an am-
mal model svstem has been et up
involving transmission ot the dis-
case trom human patients to riwe-
~u~ monhevs b inoculation ot in-
tectious stool suspensions. Sub-
tractive cDNA Libraries trom ani-
mal materials in bacteriophage
lambda are currentlv in prepara-
tion. These libraries will be
~oreened with convalescent sera
to idcntily \[)\‘(ili( clones. l\'\‘:_:i\ ms
ot the viral genome once cloned
will provide the basis torde clop-
ing detinitive diagnostic reagents.
and later on. a recombinant vae-

cine Basedonmmmualnuddeotide
soquence mtormation aailable,
polvmerase « hai reaction PCR
Pased strategtes areaiso bemy pur-
~uad tor develomng dcontirmato-
rvdiagnostic testtorenteric NANE
hepatitis.
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Published work from the Virology
group at ICGEB — New Delhi
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Profile of research staff

Vidhu Jain (Laboratory Techni-
cian, M.Sc., Jawajarlal Nehru
University, 1989). Purification of
peptides by hop.le

Purification of oligonucleotides
and assembling svnthetic genes.

Shahid Jameel (Assistant
Scientist, Ph.D., Washington
State University, Pullman, USA,
1934). Expression of HBV genes
in heterologous svstems. Molec-
ular cloning and PCR analvsis of
the ET-NANB genome.

Ravinder Kumar (Laboratory
Technical Assistant, BSc.,
University of Delhi, 1984).
Maintenance of eukarvotic cell
lines, preparation of media and
care of P3 lab. Serodiagnosis of
hepatitis markers in patient sera.

Vijay Kumar (Research Scien-
tist, Ph.D., All India Institute of
Medical Sciences, New Delhi,
1984). Characterization of the
enhancer element of HBV.
Structure-function analysis of
HBX and gene expression.

Venkatasamy Manivel (Senior
Research Fellow, Ph.D., Indian
Institute of Science, Bangalore,
1983). Characterization ot
immuncemodulators and peptide
antigens derived from HBsAg,

Kanury V. S. Rao (Research
Scientist, Ph.D., M.S. University
of Baroda, 1983). Designing a
molecular vaccine against HBV
by recombinant DNA and
svathetic peptide techniques.
Characterization of immu-
nomaodulators and immunologi-
cally relevant determinants of
HBsAg.

Girish C. Shukla (Laboratory
Technical Assistant, B.Sc,
University of Delhi, 1983)
Routine DNA cloning, plasmid
isolation, gene expression and
preparation of laboratory rea-
gents.




ICGEB: affiliated centres

BIOTECHNOLOGY OF MINING —
BACTERIAL LEACHING OF
MINERALS IN CHILE

o Inr_\'rl. Wende Io-:

.A', 1\"“.,;,. .
ot ProNatieens!
creciologe

ICGER
A

Chxlv. like many otherdeyvelop-
g countries 1=~ highthy dependent
on mimng. Copper exports ae-
ot the toreien
currency that thecountry recenes
annuallv . It s not surpnisimg,
theretore that one of the priornts
arvas ot the National Commutted

counttorneariy 30

tor Brotechnology of Clule is the
Bactertal leachimy of mmerals

\~thegradeot theesistimz,

opper

ores bevomes Tower and fower

»%
&
°d
A

FA . ")J.

through continuous explottatien
bacterial
drometalluray

leaching and by
Become more -
portant in the mining busmess.
some evperts have estimated that
20 ot all the copper presently
evtracted mthe U is produced
throush processes involying bac-
terial leaching,
teasibility ot the bacterial leaching
provess dl‘[,‘\'l]d\ alotonthe ty P

The commerctal

ot copper ore mvolvaed.

Hhigh grade sultide copper ores
abovett 3 areevtracted through
the chassical pyrelvtic process
which i~ taster and more coo-
nomical but which has sertous
Ph‘[‘l(‘l“\dlh'hh!ll\\\‘\“lh‘rl\’\\‘H-
tamination. Ovde ores ot copper
van be chemucally leached with
concentrated subturne acid treat-
ment of the nunerats m heaps or
piles The most abundant copper
ore~. however. are Chalcopurites
whichare mnved cuprousand ter:
rous sultides  These sultude ores
are guite recalotrant te emial

-v‘of’ m )
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leachime and vancenly be leached
cttectnn ey throueh the action ot
bacterny T tactenathatcancarm
out this processare ven poculin
M ro-orsanisms stwe they re

qure Lvery aod envronment
dbefon pHE o cron and dernve
the1r eneray trom ren ondations
There are a number of murooer-
cam~ms that can partioipate n the
[\ achiing process muduamg bacte

ria trom the et

Lot

these Bacterny are shownn tieure

:.’.:.md sl s someot

I Hlowwever: the Best known and
nm\l abundantiy tound i~ 7

N This gram nes
Bactermum can tin .mn\w
phere €O and N to obtam car-

RIZANY

bon and nitrocen \\'H\}‘\‘l”‘d\ tor

its metabolism and uses atmos-
phvri\ O toontdize terrous to ter-
ric wons amd sultides te sultate
[ hese onadationsare its sotrces ot

Iy

Froure 2 showsthat [osoreew
canattack halvopy e \hrutl\ to
~olabilize terre and sultate wons
[The terre ioncan anturn osedice
the cuprous on of the Chaleopy -
rite to CUpri tons thai o nto se-
[ution

Fmpircally the action ot these
Pacterta can be observed moa situ-
ation wheny beap ot ore contan-
my copper ontdes and dhalcopm
rite i~ trrrsated withdilute sultor
Sond asshownn the
expermmental heap
prosented i b 3

Analvsis ot the ot
thuents emerainy
trom ~uch o heap
rey-mals that there s
anmitalvieldot<ol

lll‘lll/\‘\i . \‘}‘}‘\'l' \llh'
l\‘”h'll}\\(l\‘lh‘l\\‘}‘-
perosidespre ntn
that ore. \teravar
able P\'l‘l\‘\l 'S SEETRAN

vral weeks durme
which the heap has
Beenimternuttenthy «
e tedwiththeaond
~olution theettluent
At centars solo

Dles |““‘|‘l i .l“}‘!"l'




clable cmounts and also <shouws
the presence ot feachimg bacteria
in numbers that normallyv range
from 10 — it bacteria ml Theex-
traction ot copper by this methoed
I~ very stow since it mav tahe sev-
eral months to achieve acommer-
ciallvsigniticant percent ot thecop-
per sultide in the ore. Very often.
however, the low grade ore that
can be treated in this wav has
already been withdrawn trom the
mine together withricheroresand

A

’I;'Il:('

dumped dee to the process. Cop-
pur recovery trom these ores,
theretore, constitutes a weliome
bonus tor the mining operation.

How canbiotechnology helpsuch
aprocess? The replv ot the miming,
engineers and exevutives is toask
the bio-scientists to tra to aceeler-
ate the process. From laboratony
eyperiments pertormed w ith col-
umns packed with tvpi alores, it
can be demaonstrated that growth
ot the bacterta m the ore s int-
mately related to the vield ot
copper leached trom the mineral
Howeser, therearcalarge number
ot other tactors such as the granu
Jontetry ot the cre beme treated,
the thnd dynonueswathimthe heap
ol ore, the COMy wttion of the ore,
the temperature outade and an
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ot the atmospheriv sases required
by the bacteria, For this reason. a
bh'h‘\'hnnln_\;\ pruimt that deals
with improving the bacterial
leaching ot copper ores reguires a
large transdisaplinary team ot re-
~carchers that ranges trom basic
bacteriologists and molecular bi-
ologists to mining engineers, ge-
ologists and clectrochemists.

in 1955, a group belomging to the
Chilean National Committee tor

Thiobacillus
ferrooxidans

proteins

Biotechnolooy, won the approval
ot the Chilean government, the
LU nited Natiens Development
Programme (LNDIM and the
L nited Nattons Industrial Pevel-
opment Organization (LNHXY
tor a project tocarry out research
m the bacternial leachimg or Chile-
an copper ores. This project had o
Hrst stage covering IUN3- 1987 and
second stage TUss- 990 1t hasan-
the Ui
versity ot Valparaiso, the Techno-
Togical Institute ot Chile the Centre
tor Mg and Metallurgy and
the Clulean Copper Corporation
WCODHCOLCODETCO s oneot
the Targest Copper ammimg com:

volvted sivinstitutions

p.\nn-wnthv‘.\nrld'-ln.vlhuntrnh
allthestate on ned mimesot Clhale
There are more than S0 research
ersw hohaveactively partiopated
i this project whieh hoas had oo

direct budget ot approvimately
Lss2millionand inaddition much
larger resources, when in-kind
contributionsareconsidered. This
major profect hasbeendivided into
three subprojects dealing with the
biological. theenginevring and the
mining aspects. Table T shows
~ome ot the research topics that
have been investigated by these
three ditterent groups.

atmosphere

Thiobacillus ferrooxidans
can "leach” chalcopyrite to
soluble Fe*?, Cu*?, 50;?
ions using atmospheric O,
for the oxidations and
converting CO, and N, to
its constituent metabolites

Attertivevea - ame, considerable
progress has been achieved m
understanding the biochemistry
and physiology ot the bacteniae, in
determining some of the kev pa-
rameters that limit leaching in
heaps and piles, in designing the
bro-leaching operations and n
monitoring the progress ot a
lea hm_-_; provess. From a level of
practicallv zero knowledge about
the process, Chilean researchers
now constitute o gronp with es
pertise that is recognized interna-
tionally . A large number of publi-
cattons and two patent apphoa-
tions have resulted trom the work
carried outs More impaortant,
however, alargenumberot voung,
researchers have been tromed in
advanced brotechnologial tech
niguesand havebeenintused with
the plulosophy ot working ontop
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o~or hehrelevanoe otho coun

and ot partiapating
t 3

Jisaplinary teams

Adthouch the UNDE sponsered

srotedt Gaite to an emnd n Devenn
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set ot e ahe rescarchers -
volved m thes prosect will contme
Ue towork s ths area st tunds
rrom the hdean Natenal Pond
tor soenve and Fedhnolowy and
trom nternational sources ot
Carlos Teres o the Depariment ot
Brochenustry of the baculty ot
Maedicneotthe U nnversaiv ot hule
Tai~ st weny an oG B oetiaboe
rative Rescardh Prorect owera on
stindreos o the stress response m
Brommimg nucreersasms Pos
~thlemmphcations m the mprove
ment of broleachinng process
whr b hewlicarny outmoodiaboe
ratien weth the Liboraton o I
Flector Torres of \reenting
Mimne biotedhnolooy s alims

mrancy ad certnniy nnnch v
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Scientific Research Activities of the Three Subprojects of
the Bacterial Leaching of Minerals

Biological Subproject

Iostudy onthe § oo
protems and encymes
myohved mvolved i the
terrous 1ot onndation

2 Brochenustry and genetios

ot LY tiven i these

Bacter

¢ hemotasas of bacterial

-

Attachment to minetals
bostramadentinnation by
PN A probesand speatn

antibodies

-l
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o Selection of tesedtang stams
tortonte metals
Fipopolvsan, hatrdes and
prroteies s olved moattadh
ment of Bacctena o nineral
SO L e
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I ngineering Subproject

I Computer models on the
leachimy provess i evpernt
mental columns

2 Hdeal conditions tor the
fead by ot concentiates
~haker tanks

VoM ontonine ot GO O, pld
atd othet }\H'.nn.-iVH tmnder
experiental vondinons

Foblhd dy e s ot ditterent
Rinds of pides and heaps

S Dhesen o inog olatie, meth
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Mining Operations Subproject

tor Jemonstration of the

oot muneral leachimg pile

Process tor potential users

2 Nlonutornng ot various
parameters i tude tlora
ol cre orsanisms m
Actial g operation
that v olve leachimg

Vo Desten o piles and dump
tor brobvdrometailoy




NEWS

ICGEB
coming of age

ICGEB, currently operating
under the auspices of UNI-
DO, is expected to become
anautonomous mtergovern-
mental organization as soon
as its statutes are ratified by
24 member countries. With
the number of ratitications
nearly reached, 23 ot the re-
quired 24, ICGEB is about to
enter into a period of transi-
tion. The Preparatory Com-
mittee for the establishment
of ICGEB in its [oth session
of 13—15 Mav 1991, asked
the UNIDO Secretariat to
prepare dratt rules of proce-
dure tor the Board ot Gover-
nors of the Centre. The next
session of the Preparatory
Committee i~ ~cheduled to
take place in Vienna 2224
October 1991,

ICGEB
publications

“Activity Report 19907 1S
now available and can be
obtained trom the Director’s
office. It gives full details ot

the rescarch programmes of
ICGEB, aswellasitstraining
activities and services,

The Proceedings of the Col-
loquinmon “Fignin Biodeg:
radation and 'ractical Utili-
sation”, held at ICGEB-Tri-
oste 27 30 June 1990, will
be published in the tourth
quarter ot T991 as o Spe ial

Issue of the Journal of Bio-
technology. They will in-
clude some 21 papers deal-
ing with various aspects ot
molecular biology and ge-
netics of lignin biodegrada-
tion.

The Proceedings of the re-
search colloquium on “Di-
agnostic Approaches to
Schistosomiasis”, held in
Shanghai, 15—17 November
1990, are expected to be pub-
lished in July 1991, The col-
loguium was jointhy organ-
ised with the UNDP ‘World
Bank. WHOQO Special Pro-
cgramme tor Rescarch and
Training in Tropical Discas-
es (TDR). The proceedings,
which include papers on
state-of-the art serological
and molecular methods ot
diagnosis, will be co-pub-
lished by UNIDO and a ma-
jor commercial publisher.

Biotechnology
laboratory
network planned

CIB, the Inter-University Bi-
otechnology Consortium,
which includes 15 Ttalian
universities, and has its op-
crationaland administrative
headquarters in Trieste,
plans to set-upa laboratory
networktocarryvoutapplied
rescarch and develop mar-
ketable products ot indus-
trial interest. The tirst labo-
ratory of the network will be
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icurated by the end ot
vear at the same science
hwhere the TriesteCom-
entot ICGEB s situated.
‘new laboratory will be
shved i gene mapping
the development ot au-
wated svstems tor DNA
uencing and will also act
m intertace between the
ltan universities and
JEB.

(pert Group
eeting on the
Ymmercialization

otechnology

plication ot biotechnolo-
has already resulted in
ducts ot high commer-
I value in industrialized
mtries. With the increas-
Crecognition of the obvi-
~ opportunities, develop-
ccountries are keen toen-
e inapplications of rele-
it priority sectors. UNI-
), aspartofits prograrane
promote “Biotechnology

Development™,  has
eduled a mecting at its
d-quarters in Vienna on
October to 1T November
H, on “Commercializa-
n ot Biotechnology™. The
cting will tocus on bio-
hnology applications in
alth care and  tood
" t'\sm:_', and i v\Pt't'h‘d

review  mechanioms
pted by developed na-
n~ tor the industrializa-
n ot biotechnology prod-
~; related policies, pro-
mmes and constraimts ot
elopimg nations; and to

ARl

cr pl'n}‘n\.lls tor promo-
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tion of commercialization ot
biotechnology through co-
operation. Therole ot ICGEB
in this regard will be consid-

[y rcd .

Biosafety Code

of Conduct
UNIDQisdeveloping anin-
ternational voluntary Code
of Conduct (CotO) ror the
refeas of GMOs to the envi-
ronment. The Codeattempts
to strike a balance between
the need to protect pllb]ic
interest and the desire to at-
tract investment in biotech-
nology applications. A\ first
draft of the CotC was pre-
pared by the UNIDO Secre-
tariat based on the inputs ot
some 13 experts in the field,
as well as the work ot other
international organizations.
It includes a section on the
operational modalities ot an
international mechanism
which, upon request, could
provide transparent and sci-
entifically sound advice to
national authorities on how
toimplement the Code. UN-
DO is working on the CotC
inclose cooperationwith the
other members of the UNI-
DO/UNEP/WHO/FAO
informal working group on
biosatetv. It is expected to
finalize the draft in meceting,
convened by UNIDO 8-~ 10
Julv 1991 in Trieste. The con-
ference facilities will be pro-
vided by ICGEB.

Information
Resource for the
Release of
Organisms into
the Environment

The United Nations nvi-
ronment Programme and the
Microbial Strain Data \et-
work (MSDN) organized a
worhshop that took place at
UNIDOHeadquartersin Vi-
enna, il—:13 March 1991,
with a view to consider the
needs of establishing such
an information resource as
well as its operative modal-
itics. The workshop was
sponsored by UNIDO and
wasattended by ICGEBstaft.
[ts proceedings are expected
later in the vear as a UNEDP
publication.

In the meantime, the Envi-
ronment Directorate of
OECD has developed an in-
formation pointer svstem
(BIOTRACK) on tield re-
leases of moditied organ-
isms. BIOTRACK, restricted
at present, contains some 300
entries. It is planned to be
made available to a large
numberofuserswithin 1991,

ICGEB keeps a close watch
on regulatory issues i its
member countries and is
butlding a database of intor-
mation based on the re-
sponses to a guestonnaire,
distributed carlier on this
vear, requesting intformation
on biosafety regulations
adopted in its member
countries. Mechanisms of
facilitating intormation ex-
hanee between ICGER and
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the ditterent database hosts
and or accessing other in-
formation resources such as
BIOTRACK arebeing exam-
ined. [tis anticipated to pro-
vide the ICGEB user com-
munity with on-line access
to such databases resoure-
es through ICGEBnet.

Assessing
Biotechnology
Risks

Anad hoc Workshop ot Sen-
ior Experts on International
Procedures tor Assessing
Biotechnology Risks is to be
held in London, 17—19 June
1991, The Workshop is or-
ganized by the United Na-
tions Conterence on Envi-
ronment and Development
(UNCEDY and is being host-
ed by the Governmentof the
United Kingdom. The major
purpose of the Workshop
will be to consider a dratt
document on international
procedures for assessing bi-
otechnology risks, tor sub-
sequent presentation to the
Third Sessionofthe UNCED
Preparatory Committee,
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Calendar

June - December
1991

International Syim yoasium
PSEUDOMONAS BIOLOGY AND BIOTECHNOLOGY
1ICGEB-Trieste, To—20 June

Theoretical Course

GENETICALLY MODIFIED ORGANISMS: SAFETY IN
THE LABORATORY AND THE ENVIRONMENT
ICGEB-Trieste, 1 —3 Julv

Conterence

GENETICALLY MODIFIED ORGANISMS
FOR THE 1990s

ICGEDB-Trieste, 3—> luly

Practical Conrse

COMPUTER APPLICATIONS IN
MOLECULAR BIOLOGY
ICGEB-Trieste, 22 Julv—2 August

Practical Course
PLANT TRANSFORMATION
ICGEB-N. Delhi, 13 Julv-—3 August

Practical Course
NUCLEIC ACID SYNTHESIS AND GENE ASSEMBLY
[CGEB-N. Delhi, 221 September

Practical Course
TECHNIQUES IN GENOMLE RESEARCH
ICGEB-Trieste, 222227 Svptvmlwr

Theoretical Course
MARINE MICROBIOLOGY AND BIOCHEMISTRY
ICGEB-Trieste, 1o- 20 December

Heliv is a gquarterly
publication ot the
International Centre tor
Genetic Engineering,
and Biotechnology
(1CGEB). Tt pru\'idu\
current intormation
about the activitios ot
ICGEB, its attiliated
centres and member
countries.

Attiliated Centres and
readers are invited to
~submit news oriets,
announcements and
comments as letters to
the editor. Sianed
articles retlect the
views ot the authors
and not necessartly ot
UNIDO ICGEB. Con-
tributions are not coy -
ered by copynight and
may betreely repro-
Juced. A ‘\l\\\\\'l"dj.:\'-
ment of the source s
apprediated. € ontribu
tions and comments
can be sent tos the
cditor, Pr Georae
l/otzo~ 1CCHEE Padn
Crano VY SHO2 Frieste
Ttaly.
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